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H T has been known for over a century that the іп its orbit (74% feet per century) with the result that 
ER moon moves faster in the heavens now than in the length of the lunar month, now approximately 28 
H former ages. Halley and Laplace pointed this out ^ days, increases gradually. 
= over a hundred years ago. No one seemed to Sir George’s theory has been confirmed recently by 





have a theory that accounted correctly for the phenom- 
enon in all its phases. 

In tracing back famous eclipses that occurred in 
antiquity, for instance those during the days of ancient 
Greece and Rome, astronomers were imprest by the 
fact that these eclipses when reckoned backward 
occurred at different times of the day than the calcula- 
tions called for. There could be only one logical expla- 
nation and that is—the earth revolves slower now than 
in former centuries. As the earth’s and the moon’s 
movements are closely 1 
gravitation, it follows as a matter of course that the 


*r-related due to universal . 


actual data collected painstakingly over a period of 
many years by three English scientists, Dr. Fothering- 
ham, Dr. Taylor and Dr. Jeffreys. These scientists 
not only reckoned backwards many historical eclipses 
of the sun and the moon, but they found by calculation 
that the friction produced by tidal action would per- 
fectly account for the slowing up of the earth. 

Altho this “braking” action of the tidal friction 
upon the earth seems almost microscopic if we con- 
sider only the effect of slowing up the earth at the 
rate of an insignificant 1/800 of a second in 100 years, 
the power required to produce this result is gigantic. 


—— 


moon must accordingly move faster in the heavens. 
The amount, in effect, is a 21" shift to the east in a 
century. 

Now, the slowing up of the earth's rotation is 
almost imperceptible. Even with our present day pre- 
cision instruments, the difference in time can hardly 
: be noticed over a period extending thru a decade. The 
in calculated figure amounts to only 1/80 of a second 
b in 1,000 years! 

But what is the cause of this slowing up of the 
earth's rotation? Sir George Darwin pointed out years 
ago that it can be due solely to the friction produced 
by our tides. The earth is a body in motion just like 
any other moving body. Accordingly it is subject to 
the same laws of mechanics as other bodies in motion. 
Friction means production of heat and íriction will 
slow up a moving body no matter what its size. Sir 
George thus calculated very correctly that tidal fric- 
tion would cause the earth to slow up. At the same 
time these tidal forces drive the moon further out 


Consider the earth which is a globe almost 8,000 miles 
in diameter, spinning at the rate of over 1,000 miles per 
hour at the equator. Then let us figure out how many 
horsepower it takes to slow up this globe at the rate 
of only 1/800 of a second in 100 years. 

The startling answer is 2% billion horsepower acting 
continuously for the entire 100 years. Such figures 
overwhelm our imagination, but they are readily proved. 
Altho absolutely accurate figures as to tidal forces all 
over the world are unavailable, a rough estimate can 
be made readily. Tidal forces out in the ocean are not 
very great and the friction there amounts to only a 
small fraction compared to that set up along our 
shores. You only have to calculate the amount of 
horsepower developed along our shores for a mile and 
then multiply this by the total shore mileage thruout 
the world. You will then find that 274 billion horse- 
power is a rather conservative figure. 


Н. GERNSBACK. 
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A Direct Route to 
BIGGER PAY 












Fit yourself for one of the really big jobs by knowing 
electrical practice complete, including inside and outside 
work, central stations, and the whole subject. It takes 
long years to do this in practice only, whereas, with the 
aid of the CROFT LIBRARY OF PRACTICAL ELEC- 
TRICITY it takes only months. 


THROUGH ELECTRICITY 


worker is steadily advancing. Especially is this true of those who are educating 
themselves in the finer points of electrical practice. 


you can earn more. The 
salary of the electrical 


No matter how much nor how little you know of 
electricity, the Croft Library will be found of assistance 
every day. You will immediately recognize the fact 
that the author is a practical man. You will immediately 
see the great difference between these and other books 
on the subject you possess. 






READ THIS- 




































FR E E to you a copy of Dudley’s CONNECTING McGraw-Hill Book Со, 
INDUCTION MOTORS (regular price). .$2.50 pn A A Атк 
A. M. Dudley of the Westinghouse Elect. & Mfg. Co., one of the leading author- Probi Сот 












ities on induction motor windings, has written a book on this subject that in 
two months has made a wonderful sales record. It is a book every electrical re- 
pairman, armature winder and trouble worker will want. 


If you will send us your order for the CROFT LIBRARY on the coupon 
below, we will give you Mr. Dudley’s great book free after your first payment on 
the CROFT LIBRARY. This offer is limited and may be withdrawn at once. 
Take advantage of it now. 


LIBRARY OF ELEC- 
TRICITY more than came 
up to my expectations. I 
have been in the electrical 
business for fifteen years, 
and know the general run 
of electrical books. Terrell 
Croft’s Library is the best 
I have had the pleasure of 
examining. 


Yours truly, 


EDWARD T. HOFF, 

713 3rd Ave., 
Asbury Park, N. J. 
The Croft Library adheres closer to actual practice than 
anything of the kind ever attempted. It is the most com- 
plete set of books on electricity ever published. It is 
clearest in word and illustration. It has no equal in every- 
day helpfulness. It cannot be compared in any way with 

other sets of books on this subject. 


Just return the coupon— 


Fill out the coupon below and return to us. - We will immediately send 
the eight volumes, charges prepaid, for ten days' use in connection with 
your work. Don't bother to send any money. We do not want a cent 
from you until you have examined the books and decided that they are 
a direct route to bigger pay. Then you can send us $3 in 10 days and 
$3 per month until the special price of $27.50 is paid. 


After your first payment, we will send you FREE Mr. 
Dudley's great book. 


McGraw-Hill Book Co., Inc. 
370 Seventh Avenue, New York 








AND THIS— 


Electricity, from the simplest principles to complete | 
and economical operation of a central station. 


гет .— = — — — — we — o o. а — 





McGraw-Hill Book Co., 370 Seventh Ave., New York 


Motors, generators, armatures, commutators, trans- Gentlemen:—Please send me the Library of Practical Électricity 
formers, circuits, currents, switchboards, distribution (shipping charges prepaid), for 10 days’ free examination. If satis- 





Electrical machinery of every type, installation, op- 
eration and repair. 

Wiring for ight and power. How to do it mechanically 
perfect, in accordance with the National Electrical Code. 

Wiring of finished buildings, Underwriters’ and munic- 
ipal requirements. How to do the complete job from 
estimating it, to completion. 

Illumination in its every phase. The latest and most 
improved methods of lighting. Lamps and lighting effects. 

A complete course in mathematics as applied to work. 
A course which refreshes your mind, and gives you mas- 
tery of all the shortcuts in figuring. 

Electrical practice complete. 


Electrical practice ae 
experts know it. 


Electrical practice by experts. 





Google 


factory, 1 will send $3 in ten days and $3 per month until $27.50 has 
been paid. If not wanted, I will write you for return shipping in- 
structions. Immediately upon receipt of my first payment, send me 
free of charge Dudley's CONNECTING INDUCTION MOTORS. 
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Double and Triple-DecKing 
Busy City Ihoroferes 


A. Harriss of the Board of Police 
Commissioners was given a banquet 
in honor of the first anniversary oí 
the installation of the Fifth Avenue 
transit signal towers. These were con- 
structed and maintained by Dr. Harriss at 
his own expense and have done more to 


. Г the city of New York, Dr. John 


embodies further suggestions on the part 
of this magazine. 

Sixth Avenue now possesses an elevated 
railroad. On the level of this Dr. Harriss 
proposes to erect a second story street, 
the sidewalks of which will give access to 
a second row of stores on the avenue on 
the level of and entered from the new 


by escalators. In this development Sixth 
Avenue will acquire two additional stories 
of -sidewalks, and will contain three 
stories of high rental stores and shops, 
two stories of roadway for automobiles 
and vehicles, two stories for electrically 
propelled cars. In its many immense 
office buildings New York has changed 
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Idea КЕПШ Double Streets and Triple-Decked Sidewalks Along Busy Thorofares Has Been Advanced for Adoption in Such Large 
Cities as New York. The Illustration Above Shows How the Elevated Railroad Along Sixth Avenue in New York City Would 
Appear with These Improvements. 


help the solution of the traffic problem 
on Fifth Avenue than anything which has 
ever been tried. The Doctor now pro- 
poses to bridge over Sixth Avenue with 
а second story so as to make it a two 
story street and our cut not only gives 
fe idea formulated by Dr. Harriss, but 


Digitized by Goc gle 





sidewalks. In order to prevent the dark- 
ening of the street they will be made of 
translucent glass. In our illustration we 
show a third sidewalk, this time of quite 
narrow width, which will bring into play 
a third series of stores and access to 
which from the Harriss sidewalk will be 


735362. 


yoginceerbng Tat 


from a city of four story buildings to 
one of twenty to thirty story buildings. 
The enormous number of occupants of 
these buildings require extra sidewalk 
room more imperatively even than auto- 
mobiles and vehicles require the extra 


deck proposed by Dr. Harriss, 
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The Rather Novel Effect As Seen in the Flay 
о 


plane Seemingly Drops Thru the Roof of the 


of Her, Who Is to Be His Bride. 


© 1921 by Science and Invention 
“The Broken Wing,” Now at the 48th St. Theatre in New York City. The Ponderous Curtiss Air- 
\ г ttage on the Stage at the Latter Part cf the First Act and Catapults the Mechanic on to the Stage, 
While Bricks and Mortar Loosened by the Crash, Fall All Around and Upon Him. Thus the Pilot Enters Rather Informally Upon the Residence 


The Action Is Described Below. 


Science In Stageland 


Ву Н. WINFIELD SECOR 


“THE 


FALLING AIRPLANE IN 

BROKEN WING” 

PLAY which has not only a 

wonderful heart appeal but has 

come to the front because of a 

very spectacular scene, is ‘‘The 

Broken Wing," now playing at 

the “48th St. Theatre." The principal 

scene in this play is produced by the crash- 

ing airplane. This airplane smashes thru 

the roof of an adobe house or at least 

apparently so, at the end of the very first 
act. 

In viewing the scene of action, one sees 
the Mexican homestead with the girl and 
foster father conversing on various subjects. 

A storm arises and the stage becomes 
darkened, while vivid lightning illuminates 
the background and the interior of the home. 
Suddenly the purr of an airplane engine is 
heard in the distance; it becomes louder. 
The girl and her father rush from the room 
to see what the commotion is about. There 
is a crash! The bricks of the building 
topple down. The lifeless form of the 
observer is seen to catapult from the air- 
plane as it crashes down thru the roof. 
Lightning flashes again illuminate the scene 
to show the body of a pilot hanging un- 
conscious from the fuselage of the airplane, 
while the body of his “Buddy” lies lifeless 
beneath the load of bricks and mortar. 

The second scene shows the aviator with 
the machine which has crashed down thru 
the scenery, the airplane being a genuine 
Curtiss in perfect condition (except for the 
battering it receives at every performance), 





oss Google 


Explaining the Fa- 
mous Naval Battle 


Scene from “In the 
Night Watch” 


which with but slight repairs may be flown. 
The airplane crash is more or less of a 
psychical development in that the airplane 
does not in reality crash to the stage floor, 
but is already in that position cleverly 
concealed by the stage scenery. During 
the storm the stage is only illuminated 
intermittently by vivid flashes of lightning 
and the lull between these flashes lasting 
about one or two seconds, presents ample 
time for the introduction of the crash. 
Overhead a canvas sheet filled with 
plaster is suddenly releast, while a cover 
iding a falling brick wall is drawn back 
and the bricks automatically dislodged, 
fall to the stage floor. A china closet is 
overturned, as is a bookcase, and the broken 
dishes intermingle with the books and 
scatter themselves all over the place. 
Flashes of lightning again illuminates the 
scene. Dust and plaster fall on the objects 
and the room can hardly be discerned. 
Several successive flashes of lightning now 
enable the audience to see the catapulting 
body of the observer hurtle thru the air 
and land on the stage some of the bricks 
falling upon him. 
The rumbling of the airplane engine is 
executed by four riveting hammers con- 


12 


є = 


nected in parallel and which turn out upon 
a steel plate the merry "'rat-tat-tat" of a 
300 H. P. 12-cylinder Liberty engine. A 
healthy load of bricks, cobble stones, and 
scrap iron suspended about 25 feet above the 
stage floor, assists in making the crash ap- 
pear to be of ponderous proportions. 
These stones and scrap iron are suspended 
in a cradle which is releast by a stage-hand 
at the opportune moment and the crash 
which occurs when they hit the steel plate 
placed upon the stage floor in back of the 
scene, reverberates thru the building. 


WONDERFUL NAVAL BATTLE 
FROM “IN THE NIGHT WATCH” 


ITHOUT a doubt the most pre- 
tentious and realistic naval battle 
ever staged in the theater is that 


appearing in the New York 

Century Theatre success, “Іп the 
Night Watch.” An all-star cast presents 
this famous play which has been adapted 
from the French drama “Т.а Veille d’Armes.” 
The dramatis personae include Mr. 
Robert Warwick as Capt. de Corlaix and 
Miss Jeanne Eagles as his wife, Eugenie 
de Corlaix. 

This play marks an epoch in American 
theatrical productions not only for the excel- 
lence of its cast, but particularly for the 
massive, true-to-life stage scene showing the 
French cruiser A/ma, going into battle with 
a German warship on the high seas. 

The second act brings us to the great 


(Continued on page 62) 


- ‘opoldey spog эці рие səsuy eag INA ‘SILM PING WOHOW эці tneausg 3uireoddesiq ussg әң Ue) итәзб JO pug 1әз;у 
| ew. sxutg digg SIYL usuA VL pue ‘Snsyesy pue ie[noeioedg „әәә ANEJ, 243 Zue ur 3s158y ITV 8191104 PNo[D рие вәледүү MPd чоору 's1oues[) umnnoeA ‘sung Joys ‘sung Surper ‘suey iougouy ‘peysin® 
М -Unsiq әд osiMaxr[ ue) әлем yeg јо xeoig oy} pue si9je/A INMI, ou) niu, Sao[d [9992A O43 SY YSS 03 PILIH oly әлем эч1, 'e»nsn[3[ oq JOUURD o[oniy BurAuedwossy Əy} ur uonjdinsoe(q Áuj3us'] эці UIA 

ера ie[n3e32edg OW əy woi әчәз$ ie[novjoedg isojp Ə JLH IM әзән PUY 


MO PUL SUG SIYL јо uonoy ou) ur sun oureS Ə} je 3uinmooQ sSuijpyAÁueg 05 91y IYL NEM 3q2:N эЧ, UL, 10A MON Ш 
, . 
SS порпәдпт a эопәрв Aq 1261 Ө 








days, that which died and passed 

away in those distant epochs 

which gleam thru a misty veil to 
the present day from incomprehensible 
distances have become known thru 
nature’s prints and petrifications more or 
less well preserved. In a book with thick 
pages nature has pictured the story of our 
earth in the strata of its crust. In those 
distant prehistoric ages the waves of the 
ocean passed over places which are conti- 
nents today, where mountains lift their 
snow-covered peaks, and inland lakes 
twinkle like clear blue eyes. 

A shoreless ocean covered the earth in 
prehistoric times. Octopi, sharks, crabs, 
and armored fish inhabited the lukewarm 
waters while alge and seaweeds formed 
thick masses, letting the feathered or leaf y 
forms íollow, in rythmic play, the water's 
movements. With the passing of time, 
low lying islands appeared above the level 
of this primeval sea; with the ebb they 
lay dry, but the flood tides rolled over 
them, as if the waters would bring back 
into the sea that which had risen from 
out its bosom. 

The atmosphere was charged with car- 
bon dioxid and thickly laden with mois- 
ture. Mosses and ferns timidly took pos- 
session of the newly created land that had 
come forth only a little above the primeval 
sea. The land bodies became, through the 
gradual rising of the land, larger and 
larger. The flat islands joined together 
and became a whole continent with their 
coasts, however, now and then becoming 
overflown by the devouring sea, but rising 
again and again in the changing play of 
the battle of elements. 

Just as the plants seemed to migrate 
from the water to the land, so did the 
animals also. The gill breathers, living 
in the low swampy lagoons, began to 
breathe in the heavy atmosphere. This 
transformation which was slow to de- 
velop, presented the first tailed amphibians 
whose skeleton clearly showed their re- 
lation to fish ancestry. Their relations, 
being mòre developed, took their place. 
These were the ancestors of the small 
reptiles living well into the Tertiary 
period. They lived on the shore; it 
seemed as if they could not part from the 
water. 

Nevertheless there were land as well as 
swamp inhabiting animals that always re- 
turned to a more or less aquatic life; as 
the duckbill saurians, which turned into 
lung breathing sea animals plundering the 
mussel banks of the Trias seas. 

The land formations of the Jurassic 
period became populated with reptile life 
which soon adapted itself to all existing 
conditions. Slowly the saurians rose 
higher and higher in their development 
until they became the mighty rulers of the 
universe. As their associates, altho 
there were great and giant forms, there 
also grew up the small and smallest varie- 
ties of saurians. The amphibians that still 
lived at that period, were few in number 
and inhabited the lowlands here and there, 
undisturbed by the carnivorous saurians. 
The saurians attained the height of their 
development after the actual saurian 
period, just as the first mammals appeared 
on the earth. 

The land saurians, the dinosaurs, de- 
veloped into unbelievable proportions 


HAT which was born, lived, en- 
dured, and loved in the prehistoric 
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The 
majority of them were harmless, plump, 


reaching massive and gigantic forms. 


plant eating mountains of flesh, with small 
heads and tiny brains, protected from 
their. enemies, the carnivorous saurians, 
by their size alone. In addition they had 
an effective protective medium in their 
whip-formed tails, with which mighty 
blows could be dealt. 

The first discoveries of giant dinosaur- 
ian bones were made in the United States, 
in the Rocky Mountains, where the skele- 
tons of the Diplodocus were first brought 
to light. Larger species existed in Africa 
where a big bed of remains were uncov- 
ered. These animals probably lived in 
small herds or íamilies and spent their 
time on the shores of waters and swamps. 

The earlier types of saurians walked on 
all fours just as well as on the hind legs. 
The later varieties walked directly on their 
hind legs and used the forelegs for grasp- 
ing and holding their food. Others used 
them as weapons as for example the 
Iguanodon, a plant eater, a monster which 
attained the height of 24 feet. The fore- 
paws of Crenosaurus (Alosaurus), a 14- 
foot high meat-eater, were very small. 
This creature propelled itself on its hind 
legs by hops and pounds: not unlike the 
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OUR NINTH YEAR. 


ITH this issue SCIENCE AND 

INVENTION begins its ninth 

year. We desire on this occasion 
to thank our readers for their continued 
patronage, and we hope to still further 
improve the magazine during the coming 
year. Due to the tremendous costs, it 
was impossible last year to enlarge the 
magazine, but now that prices are falling 
we probably will be in a position soon 
o add more pages to the magazine, 
which we hope to do before the year is 
over. 

May we have an expression from you 
if the magazine now meets with your 
full approval? We want honest criticism, 
as only in this case will we be able to 
improve the magazine continuously.— 

Editor. 
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present-day kangaroo. Specialized forms 
of the carnivorous saurians moved about 
by springing, as Ornitholestes; the older 
varieties strode about with long strides, 
evidence of which we have in the well pre- 
served foot prints made in the swamps 
and sands. 

The habit of walking on the hind legs 
assisted the carnivorous saurians in dis- 
covering their prey in that it elevated their 
heads to such an altitude that it gave them 
a wide expanse of view. The smaller 
varieties of the stately  plant-eating 
saurians were protected from the carniv- 
orous saurians by a coating of armor. 
Triceratops was also armored and had in 
addition a strong spiked collar, and three 
horns upon its head, the largest of which 
was situated upon the bridge of the nose, 
with another smaller one over each eye. 
Naosaurus, a very old saurian (much 
older in fact than the Diplodocus or the 
Gigantosaurus), was armored with a high 
comb of hardened skin which was situated 
upon its back and held erect by projections 
of the spinal column. Stegosaurus was 
protected on neck and back with solid 
plates of armor, the projecting flaps being 
held erect while the tail was covered with 
spikes. 

Among those saurians inhabiting the 
land, a few lived in the trees, developing 
their skin folds into batlike extensions 
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which enabled them to glide to the ground. 
These saurians gradually developed into 
animals of flight. The skin which the 
Pterodactylus used for flight was con- 
nected with the fifth finger which grew to 
gigantic proportions and was often as long 
as the whole body. In the beginning of 
their development these flying saurians 
included the smaller varieties which prob- 
ably climbed trees in search of food. The 
mighty Pteranodon, an inhabitant of the 
Cretaceous period, had a wing span ex- 
ceeding seven yards, being more than twice 
the spread®of today's greatest flying bird, 
the condor. The entire structure of these 
giant saurians was built more for light- 
ness than for bodily strength. This giant 
living flying machine did not, in all prob- 
ability, weigh more than 37 pounds. The 
Pteranodon spent his life flying to and 
fro over the sea, just as the albatross and 
the frigate bird do today. Night found 
this saurian roosting on the lonely cliffs 
which rose out of the turbulent and threat- 
ening seas. 

Other saurians, as the Tylosaurus, re- 
turned to their former aquatic life without 
changing their air-breathing organs. These 
then became the frightful tyrants of the ' 
deep dominating the smaller defenseless 
water animals. Coincident with their life 
in the water their leg and tail developed 
into typical fishlike appurtenances. These 
gradually unfolded into a finlike skin 
formation. The most numerous of the 
water saurians was the Ichtyosaurus, 
some specimens of which reached the ex- 
traordinary length of 30 feet. Their 
bodies were torpedo shaped, their heads 
terminating in a long pointed snout con- 
taining hundreds of pyramidally shaped 
teeth. This extraordinary animal glided 
thru the water with the speed of light- 
ning. Ichtyosaurus became so habituated 
to the water that it did not seek the land 
even in the breeding season, the young 
being born in the water fully developed. 
This fact has been proven by the fossilized 
remains of the Ichtyosaurus in which the 
fossilized remains of their young were 
found. 

Another inhabitant of the sea was the 
swan—or longnecked saurian, Plesiosau- 
rus, which was probably the ancestor of 
the fish eater. The earliest varieties of 
the longnecked saurians lived in the Juras- 
sic period and were not more than a few 
yards in length. But towards the end of 
their existence they were more than 54 
feet in length. 

Despite the fact that we only hear of 
the giant saurians in the Tertiary age, 
there were smaller varieties of each kind. 
When the saurians reached gigantic pro- 
portions, it was a sure sign of the ap- 
proaching end of their existence. After 
developing to the highest possible attain- 
ments they passed out of existence. These 
saurians, the individual as well as the 
species, were not long lived; the stronger 
the degree of their development, after at- 
taining the height thereof, the more 
quickly followed their extinction. As the 
number and variety of saurians cannot 
be stated with any degree of accuracy so 
also it is not possible to state that the 
senility of the saurians was the cause of 
their inability to develop new forms in the 
Cretaceous period in which they ceased to 
exist. There must have been far better 
reasons for their disappearance. The first 
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Gigantosaurus Africanus (Jur- 
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The Above Scene Shows the “Twin Submersible Salvager,” Hovering 
Themselves in the Bottom and 
A Guide-Column Member Steers the Salvager 


Over a Vessel. Projecting Arms Bur 
Lock Beneath the Vessel. 
to the Proper Position. 


The Arms Loc 
Which Air Is 


. The Salvager Having Come to Position Is Controlled From the Surface. 
the Vessel to the Tank-Like Structure, 
mped; the Ship Comes to the Suríace by Flotative 


and Into 


ffect. 


To Raise Sunken Ships In 24 Hours 


BOSTON Engineer, John A. de 

Vito, claims to have solved the 

problem of recovering all manner of 

ships sunk in deep water. In proof 

of his claims, he has installed in 
Boston an 18 foot tank in which he gives, in 
detail, an interesting and practical demon- 
stration of the raising of submerged vessels 
by means of his invention. The inventor 
claims that a full size Twin Submersible 
Salvager, as he calls his device, will raise 
wooden, concrete, or steel vessels of all 
tonnages within 24 hours after the wreck 
has been located. 

First, a long tube-like affair, which is 
called a guiding column, is flexibly attached 
or pivoted between the catamaran bows of 
the securely kedged surface barge or lighter. 
'The free end of this pivoted column, con- 
taining a trust iron shoe, also pivoted, is 
now allowed to submerge and imbed itself 
in the bottom at the bow of the sunken ves- 
sel. A sliding key, operating in a slotted 
track running the length of the column, 
accurately guides the bow of the Twin Sub- 
mersible Salvager in its descent to the 
wreck, regardless of tides, sea-way, cross- 
currents, and undertows. 


LOWERING SUBMERSIBLE INTO 
POSITION.OVER WRECK 
cares iN SLOT 

U u 


300-350 FEET 
OF WATER 


STERN 
RAISED FIRST 


Eme Al OWI 


VATE! : "OUT AND 
SUBMERSIBLE Н 


ISING WITH WRECK 


2 —STERN RAISED FIRST 


The salvaging device consists of two large 
steel cylinders or pontoons, maintained 
parallel with one another. They are con- 
nected at either end, and are hinged later- 
ally at the center of their connecting 
arches, so as to open and shut like a gigantic 
pincers. This arrangement enables the 
pontoons to laterally approach each other 
and to recede from each other by power 
devices, as the engineers require. 

Like a clamshell dredge on a gigantic 
scale the Twin Submersible Salvager opens 
and submerges, bow first. After the bow of 
the submersible, guided and held in leash by 
the guiding column, has settled down over 
the bow of the sunken vessel, the stern is 
then also sunk. While submerging, the 
stern is held in position by cables running 
from kedge anchors to controls on the stern 
surface barge. 

Powerful triple hydraulic plungers, placed 
vertically at the bow and stern of the appa- 
ratus, drive a series of trust steel supporting 
arms at an angle thru the silt, V-fashion, so 
as to penetrate beneath the vessel's bottom, 
their angle changing during the process of 
the closing of the apparatus. hese sup- 
porting arms are flexibly attached on the 


CHAIN TAKE-UPS 
HYOROSTATICALLY 
OPERA: 


inner side of the bottom of each pontoon* 
Their inner ends are drawn upward by 
cables, hydraulically operated, until each 
lift or arm registers exactly with the contour 
of the vessel's bottom. In this way, by 
making each supporting arm lift a propor- 
tionate weight of the wreck, the vessel is 
safe-guarded from injury while being 
brought to the surface. 

As the Submersible goes down bow first 
and comes up stern first, it has a lateral and 
longitudinal stability that make it posi- 
tively non-capsizable. The inventor claims 
that it is designed on scientific principles, is 
free from doubtful arrangements, is sea- 
worthy and reliable. Ships lost years ago 
and partly buried in the sand or silt offer no 
impediment to their being raised. All oper- 
ations are conducted from the surface, and 
divers, when used, will be employed for ob- 
servational purposes only. The device is 
patented in all Maritime countries. 


How the Salvager Raises Ships 


The accompanying photographs and dia- 
grams show clearly the appearance and 
manipulation followed in applying the de 


(Continued on page 56) 
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TEI 
WHILE SUBMERGING 


MALE ides 
TO MAKE PORT BY ITSELF, PONTOONS ARE 


LOWERED AT BOWS AND SHIP STEAMSOUT - * 


7 ‘ee 
3 -BOW OF PONTOONSAND WRECK 4 — SHIP IS REPAIRED RAISED 


AND SENT TO PORT UNDER.OWN STEAM : 
RELEASING SALVAGE CREWFOR OTHER WORK 
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NO. 1. THE SECRET OF ARTIFICIAL 
REPRODUCTION. 
This first sketch is 


It is merely a statement 


able to e the ova of the lower 
animals and raise the embryos to maturity 


glass jars. We shall undoubtedly soon 
a able ue the same for the higher ani- 
mals.) 


S this Doctor Cuttenback?” 
“Not quite—I am Doctor Hack- 


ensaw.” 
po" - “Well, "те the man I want, I 
— reckon. My name is Silas Rockett, 
1 [ for The New York Morn- 
Be tyr editor learned that you have 
de an important scientific discovery 
as sent to interview you.” 
glad to see you, Mr. Rockett, 
h my experiments are not yet 
[ have met with sufficient success 
t у me in claiming to have made one 
he greatest discoveries of the century, 
ач v from a financial point alone 
rill b wealth to pay off the 


; t е E World War. 
















Why, from what I heard, 
ed was the secret 


but it is evident you 
the value of the discovery. 
you my methods, and I 


ds explain to you what a for- 


Yoctor Hachensaw's Secrets 
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‘Heart Beats | 


' For 8 Years | 
In Glass Jar 


| Vital Organ of Chicken| 
| That Never Lived Thriv- 
ing at Rockefeller Insti- 
| tute Under Carrel’s Care 


| Long before the World War Dr., 
| Cerrel startled scientists with the an- 
| nassgement that he had kept portions | 
|of animals’ hearts alive for months! 
while immersed in a special antiseptic 
solution, and that these portions, after | 
а comparatively short-time, surrounded : 
themselves with living cells and grew, 
to more than sixty times their original | 
size. | 
Nourished in His Absence 
When the war took the famous sur- 
| geon to France, not to return except on 
| brief trips until 1949, it was supposed 
that his experiments were abandoned. 
Information now available shows that 
under Dr. Carrel’s direction the em- 
bryo chicken heart which began its 
life eight years.ago has been regularly 
fed and cared for until at present the 
scientist has gone further thar 
to prove the possibilit of his 
immortality fc 
tissues. 
ât the T 
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The doctor noticed the look and smiled, 
“Kindly give me your attention for a mo- 
ment and I will demonstrate. You will 
‘Ist week,’ ‘2nd week,’ ‘3rd week, etc., the 
notice that this series of test tubes is labelled 
tubes being larger for each succeeding week. 
To make you clearly understand the >roccss, 
I shall start from the very beginning.” 

Doctor Hackensaw picked up а wide- 
mouthed jar in which was immersed a pecu- 
liar substance floating in a greenish liquid. 

“This,” explained the doctor, “is a living 
and growing ovary taken from a dog im- 
mediately after death. You may perhaps be 
aware of the fact that when an animal dies, 
it is some hours before the internal organs 
die. When a steer is slaughtered, its heart 
if cut out immediately after death, and im- 
mersed in a non-coagulable blood solution 
may be kept beating for days. In these tubes 
I have a specially prepared culture—fluid of 
my own in which any living organ may be 
kept alive indefinitely. 

“This ovary you see floating in this jar, 
was taken from a female dog and contains a 
number of what the scientists call ova or 
eggs, that somewhat resemble the frog’s eggs 
you find in the ponds in Spring. These are 
really eggs or egg-cells as they are called, 
and when matured and properly fertilized, 
each has the power of growing into a living 
puppy. Nine weeks is the time required for 
the growth of the fertilized egg-cell of a dog 
into the puppy ready to be born.” 

"Only nine weeks!” 

"Yes, for a dog. For a cow or a human 
being the period of gestation is nine to ten 
months. Well, in this first test tube, half 
full of my culture fluid, I place one ripe 
ovum or egg-cell and then I add a very small 

uantity of sperm-cells from a male dog. 
One single spermatozoon or sperm-cell will 
suffice to fertilize the egg, but I add a num- 
ber of them to make sure.” 

(Continued on page 96) 


insert Photo Above Shows What One Bomb Did to the Battleship 
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“Indiana.” 


Bombing Planes Versus Battleships 


HERE has been a great deal of 
discussion recently among naval 
experts as to whether or not the day 
of the dreadnaught or battleship 
has past, owing to the wonderful 
efficiency demonstrated by the American 
bombing planes in recent tests, the results 
of which are shown in one of the accom- 
panying illustrations, showing a bombing 
target diagram. | 
We have always stood back of the air- 
plane, both in army and navy maneuvers, 
and the recent arguments put forth by the 
former Secretary of the Navy, the Hon. 
osephus Daniels, have caused us to wonder 
if he really meant what he said, or would 
be willing to carry out what he declared— 
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stating that he would be willing to sail on 
board a modern battleship which would be 
subjected to the bombing attack of one or 
more airplanes of General Mitchell's Army 
air squadron. 

Personally speaking, we would certainly 
rather ride in the bombing plane with the 
General, than we would with the Hon. 
Josephus Daniels in his heaviest dread- 
naught, even tho it bristled with anti- 
aircraft guns and was armored in the very 
best manner. A number of photographs 
were taken by the U. S. Army Air Service 
showing the havoc wrought on the old 
battleship, INDIANA and one look at 
these photos, will we are sure, convince al- 
most anybody, that it is no place for a pic- 
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nic or in fact for any living being on such a 
ship, when the bombs begin to fall. 
ir Service experts sent to watch the ex- 
periments and glean information for the 
ar Department drew somewhat different 
conclusions. 

They found that a 1,650 pound British 
demolition bomb, containing 900 pounds of 
amatol, or ammonium nitrate and TNT, was 
exploded between the two smokestacks of 
the Indiana; that this bomb compktely 
demolished the superstructure and all the 
upper part of the ship between the two 
stacks; that it cut off one stack and lifted it 
up onto the next deck; made two long 


‘cracks in the 8-inch barbette and drove in 


one of the plates of the turret about 8 


ronderfull; 


Ense. ҷи 
Will Attempt to Determ 


inches; that the heat was so intense as to 
fuse the metal in several places on the side 
of the barbette. 

The Bataa — developed bombs 
weighing 3,200 pounds. 

It seems absolutely certain to us that 
there is but one plan to follow hereafter in 
building warships whether -they are of the 
cruiser, destroyer or super dnaught 
neget Жы by bob ie hows di 

mb fire from air- 
craft, and that is to e the decks of the 
ship at such an angle that the bombs will 
glance off and fall into the water; the super- 
structure as pee the cheer va Dod ae 
rar ge-finding orms atop the shell- 
E каве. and the smoke stacks will have 
to ibe by some ed of slanting 
stee: tes or meshing arran; in.a man- 
ner akin to that shown in our illustration 


with. 
It certainly seems that there is no use in 


viatizes y Google 


Per Cent. Destructive Hits 
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Aerial Bombing Protective Armor. 
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BOMBS DROPPED FROM 6000 FT. AROUND MODERN 
BOMBS DROPPED - 55 DIRECT HITS - 50 WITHIN DANGER ZONE 


251 


BATTLE CRUISER 


105 OR 41.8 % TOTAL DESTRUCTIVE HITS 





trying to dodge the issue as put forth by the 
claims and demonstrations of the army 
fliers, that they can, with a squadron of 
modern bombing planes, put out of com- 
mission one or even several of the most 
powerful fighting ships afloat, with a very 
slight chance of being brought down by 
shell fire from the anti-aircraft guns on the 
ships themselves. This latter fact was 
forcibly brought home ee performances 
of aviators date the World War; for it 
was very seldom that a plane was destroyed 
or brought down by shell fire from anti- 
aircraft batteries on ship or on shore—the 
considerable number of planes which were 
brought down being invariably put out of 
commission in aerial combat with enemy 
planes thru machine gun fire at short 
distances. 

The scheme here i} ustrated, of covering 
the decks, superstructure, masts and smoke 
stacks, including the conning tower, with 
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(Photo (c) Keystone.) 
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U. S. Air Service Trained for Offensive and Defensive Attack ^ t Ships Under Way That Out of 251 Bombs Dropt 
00 Ft. Practically Beyond Range of Anti-Aircraft Guns, 55 Direct Hits . 
lanted in the Vicinity of a Modern Battle Cruiser. 


Were Registered and 50 Within the Danger Zone. 


Accordingly the Navy and Air Service 
Insert Shows 35-Mile, Disappearing Gun With 





steel plating or meshing arranged either 
on a single or double angle, would seem 
to be one of the few ways by which to com- 
bat aircraft bombers, which certainly ap- 
pears to be a very serious menace and one 
which our navy would have to cope with 
if they were to go to war tomorrow with 
any class power—particularly with 
any of the big nations which have been 
developing and building large aircraft. 
Comparative Cost of Air Squadron 


A modern super-dreadnaught requires 
several years' work to build, and the cost is 
tremendous or from forty-five million 
dollars ($45,000,000) up to double this 
amount. For one-third of the first amount 
or for $8,000,000, a squadron of powerful 
bombing planes, capable of traveling at a 
speed of 150 miles an hour or more 
including carrier ship can be built and 
made ready for duty in a much shorter time 

Continued on page 80) 





Colloidal Fuel Process 


i1. Culm Heap at the Mouth of the 

Mine; Derricks and Coal Breakers Are 
Shown in the Background. 

2. Buildings for the ee Der and 


Mixing Plant, and the Combined gera» 

tions of Which Produce Colloidal Fuel. 

3. The Oil Producing Field With Oil 

Tanks to Supply Oil, Which Is Piped to 
the Fuel Manufacturing Plant. 


SAMPLING 
TUBE 


4. One of the Many Pumping Stations 
On the Pipe Line. hese Are Required 
At 20 to 30 Mile Intervals, з. A Moden Locomotive Boceivin 
Х Tank for th age of Colloidal ‘colloidal Fuel to Be Used Instead o 
Fuel Whence it Is Им об re Ven Coal on Its Regular Runs. 
ous Points As Required. 2 & A Factory Using Colloidal Fuel 
6. A Residence Receiving Colloidal Fuel Mo for Some Large Scale Industrial Ў 
By Pipe Line to Ве Used in Furnace and Purpose. à COAL DUST ANI OIL 
9. An Ocean Liner of the Largest 
Size Pilling Her Fuel Tanks ith 
Colloidal Fuel for the Ocean Voyage. 


10. A Tanker Loading With Colloidal 
Fuel for Export for Use Abroad. 


11. Tank Cars Receiving the Colloidal 
Fuel for Transportation By Rail to Such 
Points As. May Require It in Smaller 
uantities and Where There Are No 
pe Lines Available for Its Trans- 
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al Fuel 


By PROF. T. O'CONOR SLOANE, Ph.D. LL.D. 


OLLOIDAL chemistry has at- 
tracted much interest in late years 
among chemists. Altho the dis- 
covery and investigations of the 
colloidal state of matter date back 

many years, it is only recently that the im- 
portance of this state of matter has been 
realized by the scientific world. Many 
phenomena, long unexplained, are now ac- 
counted for by the colloidal state. Briefly 
speaking, it implies a division of solid matter 
into so fine a state, that it occupies a ground 
halfway between the solid and liquid state 
when it is suspended in a proper carrying- 
vehicle, and which may be water, oil, or in 
the case of precious stones, a mineral sub- 
stance, such as silica in semi-precious stones 
or alumina in the ruby. 

If goldleaf,is fastened to a plate of glass by 
size as in gilding letters on windows, a single 
thickness of it will permit green light to 
pass thru. This indicates an approach to 
the colloidal state of thinness. If it is 
treated with potassium cyanid it can be still 
further thinned until it passes a purple color. 
The red color of the ruby is attributed to 
some such condition as that just described; 
finely divided metal is probably held in col- 
loidal suspension by the crystallized alumina, 
so that the color is produced by colloidal 
transparency, quite comparable to the green 
and purp'e light-transmitting qualities of 
the goldle2*. 

The phar. acist has long used emulsions 
in which a mucilaginous or thickening com- 
pound is made to hold in suspension finely 
divided solid material or even microscopic 
globules of a liquid. The well-known emul- 
sions of cod-liver oil are instances of such 
compounds. 

If coal is ground to the finest powder, it 
can be held 1n suspension by petroleum fuel 
oil, if a proper fixateur or thickening com- 
pound is added in small quantity. The 
thermic value of the mixture is not far re- 
moved from that of the fuel oil, gallon for 
gallon, and it is just simply a question of 
relative prices, as to whether a cheaper fuel 
is produced by the mixture than by the oil 
or powdered coal alone. But back of this 


there is a very important economic problem 
involved. 


Coal Dust and Oila 
Liquid Fuel Which 
Can Be Piped 


In the coal regions there are today enor- 
mous piles of culm, which is the refuse from 
the coal breakers. These piles of culm have 
accumulated in past decades and every year 
adds to their volume. They consist of a 
mass of rather finely divided slate and coal 
mixed. The ash may run as high as 70 to 80 
per cent, while it is known that if the slate 
is separated the residual coal dust may have 
but three per cent of ash so that it will be a 
very efficient fuel. 

We now come to another point. The 
grinding and pulverizing machinery of recent 
date has been brought to a very high degree 
of perfection as regards its economy of 
operation. There has been an enormous 
demand for pulverizing machinery, notably 
by cement works. It is a simple matter to 
pulverize culm, and after pulverization the 
slate can be separated by a sort of floatation 
process. Imagine the powdered mixture 
poured into the upper end of a pipe thru 
which a slow current of liquid, in our case we 
will call it fuel oil, is rising. The slate is 
much heavier than the coal, and the upward 
rising fluid can have its rate of motion ad- 
justed so that as it overflows from the upper 
end of the pipe, it will carry with it the pure 
coal dust, while the heavier slate sinks thru 
it to the bottom of the apparatus and is re- 
moved and thrown away, unless a use for the 
slate dust in making cement or other mate- 
rial can be developed. 

By establishing a pulverizing plant in the 
coal regions in connection with the floatation 
separator alluded to, any desired mixture of 
fuel oil with almost pure coal dust can be 
produced, thus utilizing the waste from the 
mines. Now it is quite possible that the oil 
would be thick enough to almost keep the 
finely divided coal in suspension, but after 
the floatation, it may be assumed that it will 
be proper practise to add to it a thickening 
substance, to act as fixateur. 


We now may consider that we have sug- 
gested a way of producing in the coal re- 

ions, a very efficient colloidal fuel to all 
intents and purposes, а liquid fuel, and its 
transportation has to be provided for. Ade- 
quate pipe lines would supply this service. 
The mixed fuel could be cheaply piped from 
the distant coal regions to any locality where 
it is to be used, as from western Pennsyl- 
vania to the seaboard, or to the Alleghany 
and Ohio River system. 


One suggestion to improve the pipe line 
transportation is to pump water along with 
the colloidal fuel thru pipes whose inner sur- 
face has spiral projections or lands upon it, 
similar to the structure of a rifled cannon. 
The idea is to set the mixture of colloidal 
fuel and water into rapid rotation so that 
the heavier water is thrown in cylindrical 
form against the sides of the pipe, the oil 
never touching the metal carries its load of 
pulverized fuel thru what may be termed a 
liquid pipe to its destination. Every few 
miles pumping stations will be establisht 
exactly as in the present pipe lines and the 
transportation plant will be exactly com- 
parable to the present system of petroleum 
transportation. 


Our illustration suggests what may be 
done to carry out this system of utilizing the 
waste products of our coal field. The 
descriptive notes cover the separation of 
slate and coal, the production of the col- 
loidal fuel, the pipe line, the tanks for hold- 
ing it, its delivery to freight cars for local 
transportation, discharging it directly from 
the coal field into the fuel tanks of ships, 
and its use for all sorts of purposes, even for 
the domestic consumer. 


Cheap pulverization and cheap floatation 
can produce a fuel of very low ash content 
from the vast culm heaps which have acc u- 
mulated and are accumulating day by day, 
all over the coal areas of the country. By 
utilizing them the impending coal and oil 
famine with which the world is supposed to 
be threatened could be postponed many 
years. For colloidal fuel, such as described 
would make a hundred parts of oil go nearly 
twice as far if a sufficient quantity of coal 
dust could be mixed with and carried by it. 


The Silent Conductor 









any of our cities, we are very 
with the “speaking conductor” 
е "trolley-ears. As a street is ap- 
—this individual calls out the 


passengers are al- 
lowed to find each 
one his own street 
by inspection of the 
street signs on the 
corners. It has often 
seemed strange that 
a better system has 
not been devised and 
put into practise 
long before this. 
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NEXT STREET ГН \ 


CREMAZIE 


RUE -SUIVANTE 


In the city of Quebec an apparatus 
known as the silent conductor has been 
installed in the trolley cars. It rolls and 
unrolls a display sheet upon which the 





AN NEAT SEFT 
PELO TRANSFER SILLERY Jer E 


RUE -SUIVANTE 


names of the streets are printed. The 
mechanism is connected with different 
parts of the car so as to be controlled 
by the conductor, wherever he may be, 
if the car is of tke 
type wh:re the con- 
ductor moves about. 
If however, the car 
is of the pay-as-you- 
enter type, where 
the conductor is al- 
ways in the same 
place, a single con- 
nection is sufficient. 
We illustrate a 
couple of examples 
of Quebec’s trolley 
street indicator. It 
is interesting also to 
notice how the bil- 
ingual feature of 
Quebec is brought 
out in she French 
renderiag of “Next 
Street''—''Rue- 
Suivante." 





Radium in Cancer Treatment 
By JOSEPH H. KRAUS 


N therapeutics, radium may be ap- 

plied either as a salt or the pure 

emanations may be used. Both salt 

and emanations emit three kinds of 

rays, alpha, beta and gamma. The 
alpha rays have such a slight therapeutic 
effect that it is practically negligible. 
These rays have been found to consist 
of positively charged atoms of helium 
which are projected from the radium at 
a velocity of about one-fifteenth that of 
light. These particles are easily ab- 
sorbed by thin metal, glass, paper, rub- 
ber or even air, and are also deflected 
by intense magnetic fields. 

The beta rays are far moré penetrat- 
ing than the former and vary consider- 
ably as to their velocities. They are 
negatively charged and are distinguished 
by the terms soft beta, medium beta 
and hard beta rays. Their speed is ap- 
proximately that of light, and they are 
more easily deflected by intense mag- 
netic fields, than are the alpha rays. 

The gamma rays, very much like X-rays 
and light, are extremely penetrating and 
cannot be deflected by magnetc fields. 
Therefore it seems that the latter two 
rays are the only ones of practical value 
in radium treatments. In addition to 
these rays, secondary rays are set up by 
the passage of gamma rays thru metals. 
These rays cause considerable irritation, 
and therefore, when the rays Аге filtered 
thru a screen, some agency is generally 
used to absorb them, such as paraffin, 
wood, paper or rubber. 

In the past we have dealt with the 
use of radium salt and the radiations 
therefrom for therapeutical purposes, 
and we will therefore not delve into 
this subject to any great extent; but 
we will consider the use of radium 
emanation applicators and the process 
of collecting the emanations. А brief 
resumé, however, of some of the othe- 
forms of applicators using the salt of 
radium would not be amiss here. 

Inasmuch as radium bromid is verv 
unstable and deliquescent it is always 
converted into the insoluble sulíate be- 
fore being fixt in the treatment appa- 
ratus. There are two forms of these ap- 
paratus in general use: first—applicators 
of various strengths, whose arca ranges 
from one to thirty square centimeters 
and which may assume the rectangular 
square or circular contour and which 
are fitted with screens for proper filtra- 
tion; and second, tubes. These are 
made from glass and are extremely 
small. The radium sulfate is tightly 
packed to prevent any movement in the 
two-tenths to three-tenths centimeter 
tube. 


The radium salt applicators heve one 
advantage over the emanation appa- 
ratus, in that the radio-activity emitted 
by the salt is practically constant over 
considerable periods, and therefore, 
when the apparatus used for applying 
such salt has once been made, it re- 
quires no further attention. With the 
emanation apparatus this last difficulty 
is overcome by the addition of further 
tubes of the radium emanation. 

As can be seen in our photographs 
the apparatus for collecting radium 
emanation is quite complicated. The 
basis of supply consists of a quantity 
of radium dissolved in acidulated water 


Google 


and kept in vials in a vault. Running 
into the vault and connecting with the 
vials, containing the radium are glass 
tubes connected at their other ends to 
mercury vacuum pumps and leading 
thru vessels which collect water vapor 
and impurities. After a period of action 


of the vacuum pump, the mercury in 
the various receptacles is lowered con- 
tops 


siderably, and the of the re- 


amen 
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Feature June 
Articles 


Recording Earthquakes—How the 
Seismograph Works, with descrip- 
tion of home-made models. Ex- 
plained in popular style, with photos 
of apparatus. By Prof. T. O'Conor 
Sloane, Ph.D., LL.D. 

Will the Helicopter be the Fly- 
ing Machine of the Future? An- 
swered in picture and story by E. 
Н. Lémonon, French Aero Engi- 


necr. 
Why Insects Fly Toward the 
Light. By Dr. E. Bade. 


How the Mississippi River Ac- 
tually Runs Up-hill. With illustra- 
tion of this scientific paradox. 

“The Deflecting Wave"—A thril- 
ling tale of radio and luck. By 
Herbert L. Moulton. Illustrated 
in Rotogravure, 

Scientific Illusions—Master tricks 
of great magicians explained so you 
can do them. The “hot oven” trick 
—escaping from packing boxes, 
steel boilers, glass trunks, et cetera, 
all explained. 

French Marionettes that Dance 
and Play—with Remarkable Photos. 

Just a Drop of Water—with 
startling micro-photos of water 
droplets. By Dr. E. Bade. 

How the Size of Betelgeuse Was 
Measured by the Interference of 
Light Waves—with photos and dia- 
gram of the actual apparatus used. 

The “Loop Aerial” and its Ap- 
plications. By Robert E. Lacault. 
Fully illustrated with photos and 
diagrams of audion circuits em- 
ployed in French Army Signal 


Corps. 

The Secret of the Atom. Ex- 
plained in story form. By Clement 
Fesandié. No. 2 of Dr. Hacken- 
saw’s Secrets. 

And the usual Rotogravure sec- 
tion containing photos of the latest 
happenings in Science. 


Я 


ТОС ТС ОС СТС ООО с с с т О о О * 


О Т ОО ООо л с 





Fm OM 


ере now contain radium cmanation. 
By regulating the proper stop-cocks and 
turning off the vacuum pump, the 
mercury is allowed to ascend and 
to force the emanation into long capil- 
lary giass tubes. These are subse- 
quently sealed off, in short lengths and 
thus divided into very short tubes, and 
are then inserted into the proper ap- 
paratus or applicators for treating 
patients. This is shown in the photo- 
graphs. Some of the emanation tubes 
are inserted directly into small silver 
containers and are then used in the 
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various applicators. The screening of 
the radium emanation is effected di- 
rectly by such applicators and it is a 
comparatively simple matter to remove 
weak tubes and insert stronger tubes 
of radium emanation when necessary. 
In order to treat diseases to advan- 
tage, it is necessary that the rays be 
properly screened and because of this, 
very great responsibility falls upon the 
radium technician. The rays can be 
fillered thru metals such as silver or 
platinum, but immediately, due to the 
action of the rays on the metal, unless 
the metal is extremely thin, a sec- 
ondary radio-activity is set up from the 
metal. This in turn is sometimes filtered 
by a few centimeters of air or by wax 
or paraffin, wood or rubber. The 
power of the ray must be carefully 
measured and the length or duration of 


time for treatment must be watched 
so that a burn will not result. So 
prominent has radium treatment be- 


come, that it is now being used by all 
the first class hospitals in cases which 
have been diagnosed as being inoper- 
able. A peculiar and one of the most 
successful forms of radium treatment 
is that cited below. 

In some cases of tumor, tubes con- 
taining from one to two millicuries of 
radium emanation are inserted directly 
into the diseased mass by means of a 
trocar and are left in situ in the tissues. 
This trocar is very interesting from 
both the scientific and mechanical 
standpoints; it consists of a tube of 
capillary diameter in which operates a 
plunger so as to resemble a hyperdermic 
syringe of very minute caliber. The 
end tapers off to a point. The inner 
plunger is first retracted, one of the 
small glass emanation tubes is inserted 
into the space below the plunger, and 
the entire trocar is then pushed into 
the diseased mass of tissue. Instead 
of forcing the plunger down, and in 
that way driving the glass tube bodily 
into position, the plunger is held fixed 
while the outer casing is drawn upward. 


Of course the effect is identical in 
either event, but due to the fact that 
these tubes are so tiny and break 


easily, an attempt to force the emana- 
tion tube into the tissue, would subject 
such tubes to an unnecessary strain and 
perhaps cause them to break, whereas 
by the method employed, it is a rela- 
tively easy matter to allow one of the 
tubes to rest in a hole already made for 
it by the metallic trocar. 

Of course the different forms of 
diseases and the different methods of 
treatment are so varied that no definite 
assertion as to what should and should 
not be done, can be given; but in view of 
the large number of cures in inoperable 
malignant diseases, it would seem that 
the radium treatment has at least the 
ability to stay the disease for a long 
period of time. 

The great advantage in using the 
emanation apparatus shown іп the 
photographs and in using the emanation 
tubes, lies in the fact that the intrinsic 
value of the tube of emanation is com- 
paratively slight and if a tube and ap- 
plicator should be lost, the applicator 
alone would be considerably more costly 
to replace than the minute tube of 
emanation. 
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Which Isf 
Used for the 
Insertion of 
the Tiny 
Glass Tubes 
Filled With 
Radium 
Emanations, 
Into the Dis- 
eased Tis 










Fig. 4. Several of the Applicat 
Used in the Treatment er eon = 
Diseases By the Radium Emanation m 
Method. In Rear a Carrying Case. 
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Shows Some 
of the Glass 
Emanation 
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Fig. 5. А Typ- 
ical Radium 
Extraction 


Apparatus 
From Which 
One Is Able 
to Obtain the 
Radium Ema- 
nations Need- 
ed in This 
Form of 




































Fig 6. Radiumized 
Lead Foil Is Used in 
Treatments of the Cor- 
nea of the Eye. Lower | 
View: Applying One of 
the Applicators Seen in 
Fig. 4. 


















| Passes a Wire, 
] Salt Container. 
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Used Thru Which 
Carrying a Radium 


Fig. 7. For Treating Affecticns of the 
Stomach a Tube „Is 





Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 
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Upper Left View: Shows Three Pairs of Spinnerets and the Cribellum—Another Spinning Attachment; Lower Part of View Shows One of the 


Spinnerets. 


Glossy Variety of Thread With Viscid Globules. 
Lower Left: Method of Cementing Spiral and Radiating Lines Together in a Spider Web, Showing Disk Used 
Lower Center: Orb-web of Common Garden Spider. 


Threads Is Delivered to the Tubes. 
for Attaching Ends of Web Lines. 





Top Center Shows Side View of Abdomen of Spider Showing the Spinnerets With Their Glands. 


Lower Center Shows a Smooth 


Top Right: Three Varieties of Spinning Tubes and Connecting Glands from Which Silk for the 


Common Spiders. 


Cobwebs 


Lower Right: 


Showing Egg-sacs of Three of Our 





By WILLIAM M. BUTTERFIELD 


PIDERS, of all the tiny creatures 
of the earth, are the most despised 
and feared. Superstitions, current 
among all peoples, have for cen- 
turies torn their reputation to 
shreds and scattered the pieces (figura- 
tively speaking) so as to fall topsy-turvey 
in the form of inapt references. 
Spiders are extremely timid and rarely 
show themselves in the open. Entire 
scientific  colections, sometimes several 


thousand specimens, have been gathered in 
the field by turning over stones, ripping 
away the bark of logs and dead trees, or 
by whipping the grass and bushes with a 
butterfly net,—the usual methods of the 
collector, without the enthusiastic scientist 
having, in all of this varied experience, 
had an actual view of a spider construct- 
ing a web, egg-sac or nest. 

The only daylight exhibition of spin- 
ning,—all other varieties being consum- 


mated in the black hours of night, —is the 
binding of a victim with a rough swath- 
ing of silk in the hunting snare or web. 
Even the killing and devouring of the 
unfortunate fly or locust is deferred if 
an observer be near, until some more pri- 
vate hour. Popular understanding or 
legend cannot, therefore, be founded upon 
much actual knowledge of the spider. 


(Continued on page 88) 





Left to Right: 1.—The Spider Started From a Branch Above A and Dropt to Another Branch Below B, Spinning a Thread and Fastening It. 


Photo from American Museum of Natural History 


She Then 


Climbed On This Thread to the Upper Branch, Crost Over to a Point Above C, and Dropt to a Point Below D, Making a Strand As Before. Then Going 


to E, She Fastened One End of a Strand and Spinning It Behind Her, Went Across By Way of the Upper Branch to Е. 


She Then Went to the Upper 


Branch and Dropt to This E-F Strand, Fastening the New Line At Point H. This Pulled E-F Up Slightly. The Next Strand Which She Put in Was 
From Point I to a Point On the Lower Branch Below J; Pulling This Line Made Another Angle in the Cross Strand E-F As Did the Following Line 
From K to B. These Last Two Strands Were Fastened Near Their Center By a Bit of Silk and the Remaining Radii Were Put in By Moving About 


On the Foundation of the Web. 


Plaque and Which Ended At L. All of These Threads Consist of Smooth, Tough Silk Which Is Not Sticky. 
Spider Uses the Sticky Threads Which Constitute the Real Snare. 


2—The Next Step in the Operation Was the Laying Down of the Primary Spiral Which Is Shown in This 


From This Point On, the 


3.—The Details of Putting in the First of the Sticky Threads Vary Greatly. 


The Spider Started At M and Its Course May Be Followed By the Letters to V, From V She Continued in a Regular Spiral Until the Primary 


Spiral of Smooth Silk Was Reached. 
the Snare. 
Plaque. 


Google 


4.—The Process of Cutting Away the Primary Spiral and Putting 
5.—This Plaque Shows the Complete Web With Nearly All of the Primary Spiral Removed. 
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She Then Cut Away the Outer Portion of the Primary Spiral So That She Might Have More Room for 
in the Sticky Spiral Is Shown About Half Finisht On This 






Illustration at Left 
Shows what Will Un- 
doubtedly 


Which Engineers 
Propose to Build At 
Entrance to 
Canyon in 
Colorado River, 
the Dam Site Being 
Located in the South- 
eastern Tip of Ne- 
vada, As Shown in 

At the 
Right. Rocky 
Nature and General 
Appearance of a Sec- 
tion of Boulder Can- 


The Reservoir Formed By 





zm Is Shown in the Photo Above. 
hus Flooding Boulder Canyon Will, Besides Serving to Irrigate 
a Tremendous Area of Arid Land, Provide for the 
ment of About 600,000 Kilowats of Electrical Energy for Lighting 
and Power Purposes. 
to Be Secondary However to the Irrigation Requirements, Can 
Easily Be Transmitted Several Hundred Miles At a Potential 


Develop- 
The Electrical Power Developed, Which Is 


Well Over 200,000 Volts. 


Boulder Canyon Dam 7OO Feet 
High and 300 Feet Wide 





AT will undoubtedly be the 
world’s highest dam, will be the 
one which the U. S. Reclamation 
Service proposes to erect at the 
z^ lower entrance to Boulder Canyon 
in the Colorado River, located in the south- 
eastern tip of Nevada. Uncle Sam's engi- 
neers and geological experts have been mak- 
ing examinations of this site for a consider- 
able time and have been making borings of 
the earth and rock in various vicinities with 
a view to the best location for the erection 
of a dam, which according to the latest 
‘reports made to the Department of the 
Interior, calls for a structure some700 feet 
"high and approximately 300 feet in width; 
its height is almost as great as that of the 
famous Woolworth Building which meas- 
ures 792 feet. The height of the Wool- 
worth edifice compared to that of a dam of 
this magnitude is shown vividly in the 


1 ing illustration. 
iru the Dare of Mr. A. P. Davis, 
"Director of the U. g, Reclamation Service, 
who kindly supplied the photographs with 
e successive elevations marked upon them 
біп feet, as surveyed by the U. S. Geological 
Survey, the present illustration of the dam 
^as it will appear has been worked up by our 
artist from an actual photograph of the 
entrance to Boulder Canyon. When this 
dam is completed and which it has been esti- 
mated will require the services of approxi- 
mately 25,000 men for five years, the waters 
oí the Colorado River, thru Boulder Can- 
yon, will be impounded into a vast reservoir 
or storage lake, having an area according to 
the U. S. Geological Survey, of about 131,- 
000 acres, or 205 square miles. =; 
= The principal reason for all this vast de- 
welopment of the Colorado River water 







power, is not primarily the furnishing elec- 
tric power to the country adjacent to this 
region, but it is proposed by its aid to irri- 

ate the vast tracts of arid land in lower 

alifornia; the Boulder Canyon reservoir 
and dam scheme constituting only a portion 
of the solution of the many gigantic prob- 
lems involved in the irrigation of the entire 
Imperial Valley and vicinity, covering an 
area of nearly 1,000,000 acres, an area of 
over 1,500 square miles. 

As aforementioned, the chief aim of those 
who have become interested in the Imperial 
Valley project, and also specifically in the 
Boulder Canyon reservoir construction, is 
for the purpose of irrigation, and to provide 
for a vast water storage which will serve 
to irrigate these lands in off years, when 
there is very little rainfall. The develop- 
ment of electric power, is, in any case, to be 
of secondary importance. 

The following paragraphs taken from one 
of the official communications sent to the 
Director of the U. S. Reclamation Service, 
brings this out clearly: 

“We feel that in the development of 
hydro-electric power, the fundamental ob- 
ject of the proposed reservoir's construction 
(Boulder Canyon) should never be lost sight 
of; that regardless of the desirability of 
maximum electric power production, the 
water level in the reservoir should be held 
at such levels, as will at all times control the 
flood water and will provide adequate irri- 
gation water during years of low-water 
run-off.” 


Electric Power from Boulder Canyon 
In the official report on the Boulder Can- 
yon development of the Imperial Valley 
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project, the following data is given on the 
possible electric power development at this 
site, the water necessary for running the 
dynamo turbines being carried down thru 
suitable penstocks and tunnels cut thru the 
solid rock, to a power-station situated near 
the base of the dam. The amount of elec- 
trical power which can be generated at this 
dam with a 320 foot effective head acting on 
the turbines, is stated to be 600,000 kilo- 
watts. 

Many trainloads of cement will be re- 
quired to build this towering dam, which will 
be equal in height to a 54 story skyscraper, 
as shown in our illustration. The electric 
power developed at this site can be dis- 
tributed over high voltage transmission lines 
for great distances—possibly 300 to 400 
miles, or even more. At the present time, 
electric power is not transmitted any farther 
than about 200 miles as it has not proven 
economical to do so with the present 
voltages in use. Two hundred thousand 
volts is about the highest potential which 
has been found satisfactory for the distribu- 
tion of electrical energy over considerable 
distances, owing to the fact that at poten- 
tials in excess of this, there is a considerable 
loss due to leakage over the insulators and 
to loss by corona or brush discharge. 

The voltage employed for high tension dis- 
tribution lines has been steadily increased, 
however, and with the improvements on 
which electrical engineers are busy working 
right along, it appears very possible that by 
the time this Boulder Canyon irrigation and 
hydro-electric development will have been 
completed that both the transmission line 
voltage and the distance over which the 
energy is distributed, may easily be two to 
three times what it is today. 





Above: The Aura of a Healthy Woman. 


Was Blue Gray. This Is a yee 
8 


This Is 
a Perfectly Shaped Aura of Average Width En- 
veloping a Young Woman, 23 Years Old. The Color 
Fine Specimen of 


This Shows an Aura of a Healthy 
Woman and Also Shows as Well the 
Rare Phenomenon of “Rays” Breaking 
Out from Various Parts of the Body. 


Aura. A Dicyanin Screen Is ually Required to These Rays, However, Аге Моп- 
Make the Aura Visible, but After Becoming Used luminous. They Are агару ап 
to the Effect Many Experts Can See It ithout Emanation. The Age of the Subject 


the Screen. 


Was Twenty-five Years. 


Health Has a Good Deal to Do With the 
Aura. The Above Shows an Aura of an 
Hysterical Woman. Note Particularly the 
Bulge at the Back. Also Note That the 
Outer Aura Is Wider in Shape Than 
Normally. The Subject Was a Young 
Girl and Rather Emaciated. In This Case 
the Inner Aura Was Striated. 


The Human Aura 


upon and discust since antiquity; 

many clairvoyants and those en- 

dowed with psychic powers have 
claimed to see the human aura or atmo- 
sphere. This asa rule has been scoffed at by 
most scientists until very recently. The re- 
searches of Walter J. Kilner, B.A., M.B., 
M.R.C.P., late Electrician of St. Thomas’ 
Hospital,London,are astonishing in so far as 
they have brought the supposed psychic 
phenomenon down to ordinary physical 
terms. Dr. Kilner was convinced that the 
human aura existed and his researches then 
were concerned mainly in trying to make it 
visible. He considered many different 
means and first thought that the forces were 
situated in the infra-red portion of the spec- 
trum. This, however, did not 
prove to be the case and in 
1908 he thought of certain 
dyes that might be of use. 
Finally, after many trials, his 
researches became fixt upon a 
certain coal tar dye dicyanin, 
and with this dye he obtained 
the best results. The full 


HERE is nothing new about the 
| human aura. It has been written 


mnm 





details are described in his 
recent book, ‘‘The Human 
Aura.” 


One of our illustrationsshows 
how such a screen is made. It 
is composed of two pieces of flat 
glass separated by means of 
rubber or glass or any other 
suitable substance. The space 
between the two plates is filled 
with an alcoholic solution of dicyanin. It 
should be noted that this solution does not 
retain its full strength after it has been used 
for a long time, and therefore should be re- 
newed frequently. Dr. Kilner had no 
sooner finished the first screen than he tried 
its effect; when he looked at a friend thru it 
he saw around his head and hands a faint 
mist, grayish in color, and concluded that 
this could be nothing else than the human 
aura. Іп the course of his early experiments 
it was not very long before he noticed that 
he could see for a few minutes the haze with- 
out using the screen at all. This power, 
however, lasted only for a short time, but 
could be renewed by looking thru a dark 
screen towards the light. 
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By H. GERNSBACK 


Member of American Physical Society 


Dr. Kilner found that the dicyanin seems 
to have a peculiar effect upon the human 
oe As a matter of fact persons who looked 
thru the dye found that their eyesight was 
improved temporarily. He also found that 
dicyanin had a Вап effect upon the eyes 
making them so painful that it was neces- 
sary after experimenting with the screen, 
to cease work for days at a time. For this 
reason very dark screens should not be used 
for a longer time than one hour daily. (By 
dark and light screens is meant chiefly a 
change in the strength of the solution. A 
light solution is made by using more alcohol 
and a dark solution by using less alcohol.) 

The aura can only be satisfactorily seen 
when certain conditions are fulfilled. Inthe 
first place the light must not be too bright. 
The requisite amount has to be determined 
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HE RE can be no doubt of the existence of the human 
aura which has now been made visible by means of 
"Dicyanin," a coal tar dye. 
occult about the Aura. 


at each observation, and experience is the 
only guide, as some persons can best per- 
ceive the aura when the light is much too 
bright for other people. Roughly, the body 
of the person under examination should be 
just distinctly visible after the observer has 
become accustomed to the dimness. The 
light should be diffused proceeding from one 
direction only, and illuminating the subject 
equally all over. The best arrangement is 
obtained when the observer is standing with 
his back to a darkened window while the 
subject faces it. It is always essential to 
have a dead black background for the sub- 
ject. 

A large portion of Dr. Kilner's work has 
been conducted in a room with only one 
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There is nothing 
Walter J. Kilner, B.A. 
M.R.C.P., late Electrician of St. Thomas’ Hospital, 
London, Eng., in his explanation of the human aura says 
‚ that we have to do here with an ultra-violet phenomenon. 
The aura is not ordinarily visible to the naked human 
eye, unless re-inforced by a dicyanin screen. Itisanew 
subject of greatimportance, and we know our readers will 
be much interested in Dr. Kilner's researches. 


, M.B., 


window. This window was fitted with an 
ordinary blind at the top, and below another 
blind consisting of two thicknesses of black 
serge, that could be raised to any desired 
height. The serge permits a considerable 
amount of light to pass thru, in fact too 
much, except on very dark days; but the 
illumination is further regulated by lowering 
the ordinary blind. This arrangement is 
convenient, as a slight gap can be left be- 
tween the two blinds, allowing extra light to 
pass into the room. 

It is important to bear in mind that the 
subject should stand at least a foot in front 
of the background, to prevent any shadows 
or marks on it from producing optical illu- 
sions, and vitiating the observations. 
Trouble from this cause, however, is not 
likely to occur, unless the investigator is 
new to the work. 

The dicyanin screen should 
be held quite close to the e 
in order that all light striking 
the eyes' retina shall first pass 
thru the blue fluid. Without 
this precaution the screen has 
little or no effect upon the 
eyes. The influence of the 
screen on the eyes usually 
persists for an hour or more, 
but sometimes on the first few 
occasions for a much shorter 
period, when the operation 
may be repeated as often as 
necessary. 

The human aura according 
to Dr. Kilner is composed of 
three parts. First, we have 
the etheric double which is a dark space sur- 
rounding the entire form of the human 
body. It is a dark band without any 
striation or granules adjacent to the body 
and quite distinct from the aura proper. 

We next have the inner aura which lies 
just outside the etheric double. As a rule 
the breadth is uniform all over the head and 
trunk, and generally, but not always, 
slightly narrower down the limbs. The in- 
ner aura is striated as if brushed out with a 
camel's hair brush. Ь, 

We then have still another aura—the so- 
called outer aura which envelops both of the 
other auras as may be noted from our illus- 
trations. The outer aura commences on 
the outside of the inner aura and varies in 
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size. When the whole aura is observed 
without the intervention of any screen, the 
two latter divisions appear blended to- 
gether, but the part nearest the body looks 
the more dense. 

For the first trials in viewing the aura, the 
subject should be in good health and if pos- 
sible robust, as the aura always loses its dis- 
tinctness during illness. While the subject 
is undressing and getting into position for 
examination, the observer should look thru 
a dark dicyanin screen towards the light 
(clear sky but not directly into the sun) for 
afew seconds. The light in the room should 
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The Aura of a Healthy Strong Man; the Sub- 
ject in This Case Was an Athlete Thirty- 
three Years of Age. The Color of His Aura 
Was Blue With a Little Gray. The Etheric 
Double Will Be Noted Laying Close to the 
Body. In This Case It Was Very Clearly De- 
fined. It Measured About One-Quarter of an 
Inch Broad. This Aura Was Unusually Coarse. 
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then be regulated by the window blinds, as 
mentioned above; then standing with his 
back to the window and opposite to the sub- 
ject (using a pale dicyanin screen if neces- 
sary) the observer should distinguish imme- 
diately, and certainly after a few seconds, a 
faint mist enveloping the body. This mist 
varies even in health according to age, sex, 
and individual peculiarities. The next 
thing to observe is the texture of the aura, 
whether fine or coarse, as no two persons 
have identical auras. Note the color which 
is generally some shade of blue mixed with a 
greater or lesser amount of gray. 

As mentioned no two auras of any two 
individuals are the same. The aura of a 
male subject is entirely differ- 
cat from the aura of a female 
subject. The female aura is 
larger than the male one, as 
will. be seen from our illus- 
trations. The male aura 
seems to be narrower. The aura 
of children also varies, but for 
children of both sexes up to 
the age of thirteen or there- 
abouts, the auras are of about 
the same general formation. 
Illness, hysteria, diseases, etc., 
all affect the aura, while vari- 
ous illnesses affect the auras in 
different ways. 

Dr. Kilner in his experiments 
found that the aura could be 








f: trying to explain ihe phenomenon of the human 
aura, Dr. Kilner thinks that it is due to ultra-violet 
Mr. Gernsback sets forth the theory that Dr. 
Kilner merely has made visible the odorous envelope sur- 
rounding the human body. The emanation given off by a 
piece of scented soap, for instance, is very material. If 
you could make this scent visible, you would see a 
misty "aura" surrounding the soap. 


rays. 


Has Dr. Kilner made odors visible? 
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atat vtt fluenced also from the out- 


side by various physical means. 
Thus for instance, he found 
that vapors of chlorin and 
bromin greatly affect the aura. 
Electrifying a subject tends 
to greatly enlarge the aura for 
the time being. The effect is 
as follows: 

The subject stood upon an 
insulated stool and was posi- 
tively electrified by means of a 
small Wimshurst static ma- 
chine. The whole aura dis- 
appeared temporarily and a 
few minutes after returning 
had enlarged to ten inches 
around the head and trunk, 
six inches in front, nine inches at the back 
and six inches by the leg. 

Dr. Kilner was also able to observe an- 
other phenomenon which he termed “Rays.” 
It seems that not all individuals are able to 
produce these rays. There are usually two 
rays, one from each shoulder proceeding up- 
wards, also several other “rays” that may 
break out from other parts of the body. 
These “rays” are, however, rather faint. 

It may be noted here that the aura is 
never visible in absolute darkness. In other 
words, it is not auto-luminous in the sense 
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Effects of Electricity on a Boy’s Aura. This 
Is the Aura of a School Boy 11 Years Old. He 
Was Positively Charged by Means of a 
Wimshurst Machine. The Aura Took Rather a 
Long Time to Depart, But Afterwards When It 
Had Completely Returned, Was Found to Be 
Expanded More Than Usual. In All Cases 
Electricity Causes Auras to Disappear Due to 
Electrification, But It Returns Afterwards. 





that certain fishes give off a luminosity or 
fluorescence. 

What then is the explanation of the 
human aura? Dr. Kilner is of the opinion 
that we have to do with an ultra-violet 
phenomenon which normally is invisible to 
the human eve. By means of dicyanin 
screens the phenomenon, whatever it may 
be, becomes visible to the human eye. 

The human body is normally a heat en- 

(Continued on page 68) 


Remarkable 
Siberian 


NE of the most curious and res 


o o 
Habitation 
О motely situated types of dwelling 

houses, almost unknown to the 


eyes of civilization, is located under 
the Arctic circle in the extreme north- 
ern provinces of Siberia. This is one of 
the coldest inhabitated regions of the 
earth, where the temperature often 
falls to 80° below zero. The accom- 





panying photographs show the weird looking 
exterior and interior of one of these remark- 
able subterranean habitations. From a dis- 
tance the house has the appearance of 
some huge and open funnel rising out of 


a snow bank. Тһе crater-like top, be- 
sides forming a roof, is used as a gen- 
eral storing place for food and all sorts 
of articles. It slopes downward to an 
aperture in the center, which serves as a 
smokehole, ventilator, and  passageway 
below. A number of logs arranged in a 
circle support the framework of the 
roof, the lower end of which rests on 
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House in 





a secondary pile of timbers, forming the 
slanting walls of the interior. For nearly 
nine months of the year the whole house 
is banked and covered up almost to the 
protecting roof with tons of snow, chinked 
in with frozen earth and debris. This 
brings the inmates at all times about ten 
feet below the surface. Undoubtedly the 
most astonishing feature of the house is 
the means of entrance. This is accom- 
plished by first scaling a narrow split log 
on the outside, extending down from 
the roof, having holes cut in it for the 
feet and hands, The interior is reached 


Liquid Rheostat for Small 


The liquid rheostat in which conducting 
electrodes are immersed in liquid electrolyte, 
and whose resistance is caused 
to vary, by changing the im- 
mersed area of the plates, 
has very extensive use, gene- 
rally where very heavy cur- 
rents are employed. The 
apparatus illustrated in the 
cut, shows a very neat applica- 
tion of the same principle to 
smaller currents, adaptable 
for the home laboratory and 
small current regulation. A 
glass vessel of diamond-shaped 
horizontal section holds the 
fluid—salt and water, potas- 
sium carbonate solution or 
even sulfuric acid. Two tri- 
angular carbon plates are car- 
ried on axes extending across 
one of the diagonals of the 
vessel as clearly shown in the 
cut. 


By rotating these plates outward towards 


the íree angles of the vessel, their im- 
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the 
Down the Perforated Pole in the Center, Thru 


Curious Primitive Year, Month and Day 
Made of Birch Wood, Used By the Siberian 


Native Fur Hunters Who Make Long and Remote Journeys, 
Worn Suspended From the Neck. 
Track of By Inserting a Peg in the Holes. 
Photos Below Show Exterior and Interior of a Siberian 


The Days Are Kept 
The Two 
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Far North. Entry Is Made By Climbing 


n Opening 


in the Roof. 





by descending another perpendicular 
hewn stairway covered with a slippery 
coating of grease and soot, the safe des- 
cent and ascent of which none but a 
native can successfully accomplish. The 
inclosure has an earthen floor, and is 
barren of anything in the shape of furni- 
ture. Large copper vessels for cooking 
seal meat and blubber and a kettle used 
for melting snow are the chief household 
utensils. The diet is limited almost ex- 
clusively to fish and to half-cooked seal 
and whale flesh, with Russian brick tea 
as an occasional luxury. A dozen or so 
of both sexes, usually relations, inhabit 
a dwelling. Small skin sleeping booths, 
some six feet high by five in width, 
heated by a lamp in the center, are ar- 
ranged around the walls, 


Currents 


mersion area is diminished. There are 
three ways of doing this, the adjustment 
therefore being determined by 
a pin. On one of the axes, 
there is a knurled disc for rotat- 
ing the shaft. By adjusting 
the pin, one plate may be 
rotated while the other stays 
stationary. This givesa grad- 
ual change of resistance. 
Another of the adjustments 
throws both plates into gear, 
so that by turning the knurled 
button the plates move away 
from each other, as when 
opening a book. This gives 
double the rapidity of adjust- 
ment. Finally, by operating 
with the pin alone, one of the 
plates can instantly be swung 
up giving a very rapid change 
in resistance, instantly opening 
the circuit if operating as a 
switch. 


Optical Lenses Colored by Electricity 


Bx HARRY ROSENTHAL 


Y a new electrical process white 


optical lenses are treated so that 


the structure of the glass is modi- 

fied. This re-arrangement of the 

material gives the glass a slight 
tint or color. The lens so treated is more 
comfortable to the eye than a colorless 
lens, as the treatment changes the lens so 
that it cuts out the irritating forms of 
tight and does not allow them to reach the 
eye, and it does it in a manner which no 
ordinary chemically colored lens can do. 

The development of lenses, particularly 
colored lenses, is the result of man’s de- 
sire to see with greater acuity and less 
effort; to produce this result it is neces- 
sary to eliminate the irritating rays which 
cause discomfort and strain. The white 
optical lens, after being treated by this 
new process, has the same qualities and 
characteristics and is capable of perform- 
ing the same functions as the original 
clear glass which has been tinted or col- 
ored by the slow action of sunlight ex- 
tending over many years. The colors 
obtained were amethyst, amber, green and 
yellow tints. 

In using this method in connection with 
optical lenses an almost ideal condition 
exists, viz., in using finished white optical 
lenses which are made of the best glass 
obtainable, and then treating it, we obtain 
a glass which has Characteristics valuable 
to the occulist, it long being known that 
when eye-glass lenses are made of sun- 
tinted glass, such lenses would shade the 
eyes of the person wearing them from the 
actinic rays of the spectrum. Besides 
changing the irritating rays of light of the 
actinic spectrum, it is also necessary that 
the glass transmit to the eye as much of 
the visible spectrum as possible, and this 
should be done with the minimum distor- 
tion of color value. Lenses treated by 
this process transmit a maximum amount 
of light in the visible spectrum and with 
practically no color distortion. This is the 
only lens which accomplishes this, and 
how well this is done is shown by tests 


Consulting Engineer 


made at the Bureau of Standards 


Laboratories, Washington, О. С 





gases—Helium—is present. This would 
then mean that we were on the threshold 
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A Novel Method of Treating Optical Lenses Whereby Color Із Imparted to the Glass By 
Treating It With Powerful Electronic Discharges Emanating From a Special Form of a Tube 
Resembling Greatly the Coolidge X-ray Bulb. At the Left Is Shown the Switchboard and the 


Lead-enclosed Cabinet Which Houses the Apparatus. 


The Optical Lenses Are Placed Upon a 


Circular Conveyor Which Brings Them Two At a Time in Position Under the Tube. 


If white optical glass before treat- 
ment is carefully analyzed the exact in- 
gredients can be determined; then taking 
some of the same glass and subjecting it 
to treatment by this process it is again 
analyzed, a remarkable change will have 
been noticed to have taken place. Traces 
of the rare gases-are now present, and 
some of the scientists who have carefully 
investigated kindred reactions, have defi- 
nitely determined that one of the rare 


of the old Alchemists' dream, namely, the 
transmutation of matter from a lower or- 
der to a higher one. The changes which 
take place in the glass are not on the 
surface—but permeate every part of it. 
The result is permanent, samples of glass 
which were originally treated by this 
process in 1914 and were tested and left 
at the Bureau of Standards in Washing- 
ton, were again tested in the latter part 
(Continucd on page 66) 


A Novel A. C. Motor 














Stationary Coif 
Movable by Handle 














NEW alternating current motor 
with novel characteristics was 
recently patented by Russell E. 

Taylor, M. E. This was designed to 

operate on single phase, alternating cur- 

rent and its outer and inner fields may 
be either connected in parallel or series; 

or one field may be wound with a 

secondary and the current from the 

latter used to excite the other field. 
A peculiar feature of this motor is 
that it has no commutator, and no slip 
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Here Is Something Absolutely New in Alter- 
nating Current Motors Whereby the Inventor 
Is Able to Obtain Full Torque at Any Speed 
and Change From Full Speed in One Direction 
to Full Speed in the Opposite Direction, With- 
out Employing Moving Parts, Switches, Com- 
mutator, Slip Rings or Any Form of Speed 
Regulators. A Lever Shifting the Plane of a 
Stationary Coil Mounted Inside the 

Performs All These Functions. 
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Rotor 


rings, and will operate on any cycle with 
a wide range of voltage. Altho it is 
capable of a very high-speed, it operates 
equally well on all speeds from zero to 
its maximum with full torque at any 
of these speeds, and it runs in either 
direction. The speed and reverse con- 
trol is operated by a single lever and 
no switches of any kind are required. 
Essentially it consists of a field frame 
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made up of laminated iron and wound 
for an outside current. 

The stationary coil element is located 
between the poles, its core is also com- 
posed of laminated iron, and has the 
general contour of a cylinder with pro- 
jecting teeth as shown in our illustra- 
tion. This element is supported by an 
auxiliary shaft so that it can be moved 
with ease in cither direction, but is 
normally stationary when the motor is 
operating at a definite speed previously 
determined. 

The movable element or rotor of the 
motor is made up of non-magnetic end 
plates having bearing sleeves, one of 
the latter having connected to it the 
pulley for giving mechanical power. Ве- 
tween the end plates, are a series of 
supporting parts of non-magnetic ma- 
terial into which are slotted soít iron 
or steel elements spaced so as to be 
uniformly distributed. 

When the stationary’ element in the 
center is shifted to either side the motor 
immediately starts to run, dependent on 
the direction toward which the lever is 
shifted, and full torque is obtained from 
the moment of starting, with the motor 
running at just a few revolutions per 
second, to the time when it is oper- 


ating at a higher rate of speed than 
synchronous. 


Loud-speaking ‘Phone Calls Streets 


Latest Loud-Speakin 
New 


ork Subway Train. 





Telephone Used to Call Streets on 


Installed under the direc- 
tion of E. E. Trafton, tele- 
phone engineer of the Brook- 
lyn Rapid Transit System, 
the loud-speaking telephone 
has already proved its worth. 

The  loud-speaking tele- 
phone makes the announcing 
of stations, etc, a compara- 
tively simple matter. Very 
little effort on the part of 


the guard or conductor is 
required. No shouting, no 
straining of the voice is 


necessary. The man making 
the announcement places the 
transmitter to his mouth, and 
in tones that are no louder 
than those necessary when 
using the ordinary telephone, 
he calls the name of the sta- 
tion, or "watch your step" or 
anything else, for that matter. 
The result is startling, for in 
all »arts of the car and at 
times even out on the station 
platform, it is possible to hear 
the announcements clearly. 


For the tests that have been 
conducted to date, the neces- 
sary apparatus was installed 
in only a single car, but Mr. 
Trafton says that these same 
tests have proved that it is 
possible, with the loud-speak- 
ing telephone, for one man to 
do the announcing for an 
entire three-car train and to 
do it with no more effort than 
is required for one car. 


This equipment is made possible by the 
use of new principles in the design of tele- 
phone apparatus. The loud-speaking re- 
ceivers, which are installed in the ceiling 
of the car near the doors, are hardly visi- 
ble. The openings are about eight inches 
in diameter, but are screened over and are 
thus not noticeable. The receiver is elec- 
trodynamic, with separately excited fields, 
all working in series across the emergency 
car lighting batteries. 


The other main feature of the equip- 
ment is a high efficiency transmitter with 
a “button” of exceedingly great capacity 
which is filled with a substitute for regu- 
lar granular carbon. The mouth-piece is 
pecu iar in shape, as may be seen in the 
illustration. The four “petals” with the 
openings on the sides make it possible for 
the man using the instrument to place it 
much closer to his mouth, without mu fing 
the tones as would be the case with the 
ordinary round mouthpiece. 

In operating directly across the emer- 
gency car lighting circuits this transmitter, 
permits of the modulation of very power- 
ful electric currents which in turn actuate 
the vibrating diaphram of the receiver with 
the required energy for the reproduction 
of speech sufficiently loud to'be heard above 
the noise of trains in operation. 

The transmitter is small and can be car- 
ried in the pocket or held comfortably in 
one hand. To it there is attached a cord 
similar to the operator’s cords on a tele- 
phone switchboard. On the end of the cord 
is the plug which the guard places in a 
telephone jack that is directly above the 
buttons with which he operates the doors 
of the cars and signals the motorman 


1/10,000,000,000th Atmosphere Vacuum Pump 


many triumphant feats thru the agency 

of “vacuum,” for in it there can be no 
loss of energy thru heat conduction and 
matter cannot decompose by oxydizing. So 
the degree of achievement has been in pro- 
portion to the perfection of vacuum at- 
tained. Many machines have in the past 
been devised to extract as much air as pos- 
sible from containers. Suction pumps are 
sufficient even today for exhausting such 
containers as electric light bulbs, but for 
the higher grade vacua such as those re- 
quired for Coolidge X-ray tubes and for 
high power tubes for wireless use a mech- 
anism of much higher efficiency is reqiured. 
Many types of pump have been designed to 
»roduce a specially high vacuum, but the 
crowning triumph in their construction was 
reached when Dr. Irving Langmuir de- 
vised his mercury vapor mechanism, since 
come to be known as the Langmuir Con- 
densation Pump. 

This device is not only the most rapid of 
all high vacuum pumps, but it also will pro- 
duce the highest vacuum yet attained by 
man. 

It came into being as the result of efforts 
to get higher and higher vacuum for the 
purpose of research and to obtain this con- 
dition quickly. The pump, in spite of its 
remarkable effectiveness, is simplicity И- 
self in operation. It has no moving me- 
chanical parts. А stream of mercury 
vapor, produced by a small electric boiler, 
and moving at high velocity, entraps and 
swecps along with it the air or gas mole- 
cules from the vessel undergoing exhaus- 
tion and delivers them to the rough pump, 
which ejects them into the air while the 
mercury vapor itself is condensed and 
flows back into the little boiler. 


OKT and industry have produced 





," Engineer, Research Laboratory, General Elec- 


tric Co. 
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tubes, which have revolu- 


dio tubes, or pliotrons, as 


this pump. 


vessel 
quart) from 100 microns 


atmosphere) 
micron 


not mean much to a lay- 
man, so suppose we put 1t 
this way—since a million 
is about as large a number 
and a 
short a time as have a real 
meaning to the average 
man, how long would it 
take to accomplish the re- 


By L. A. HAWKINS * 


Like most new tools of 
science the Langmuir Con- 
densation Pump has found 
a field of great practical 
utility. All the Coolidge 


tionized X-ray practise, 
and all the high power ra- 


they are called, which 
have made long-distance 
wireless telephony ргас- 
ticable, are exhausted by 


Its speed has been stated 
in this way—it will reduce 
the pressure in a 1-liter 
(approximately 1 


(approximately 1/10,000 
ds to 1/100 
(approximatel 
1/100,000,000 саек 
in two seconds. 

But such a statement, 
while it tells the whole 
story to a physicist, does 


second about as 


sult above stated if, from 
the vessel in question, we 
removed a million mole- 
cules a second? The an- 
swer is 750,000,000 years! 
(Continued on page 89) 
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Langmuir Condensation Pump. Secures Most Nearly Perfect 


Mouth of Vessel 
Mounted Over Electric Furnace. 
Trap for Mercury. 
Pump Exhausts. 


* 





by Passing Blast of Mercury Vapor AcrosS 
to Be Exhausted. A, Langmuir Pump 

B, Liquid Air Trap. C; 
D, Rough Pump Into Which Langmuir 

E, Oven Hood Shown Raised. F, Tubes 
Being Exhausted. 


Electric Light from Spigot 


COLARDEAU, former 
professor of Physics at 

Н * the Lycée Ronlin and а 
scientist of European reputa- 
tion, has just explained to the 
Academie des Sciences of Paris 
how electric light may be ob- 
tained from the kitchen tap. 
By a simple calculation, the 
eminent physicist showed how 
an ordinary water tap turned to 
allow the flow of one quart of 
water per second would íurnish 
the equivalent of one horse 
power, provided the source of the 
water supply was situated at 75 
meters above the level of the tap. 
By mounting a turbine on the 
tap and connecting it with a 
dynamo, sufficient current is ob- 
tained to light one 500 candle- 
power lamp and 20 other lamps 
varying from 10 to 50 candle- 
power. Every time the tap was 
turned on for domestic uses, the 
miniature electric station would 
work and accumulate in a stor- 
age battery the otherwise wasted 
energy of water. The professor 
has installed such a system ia 
his own home. This is the water 
tap power plant which has set 
the scientific world talking about 
the utilization of wasted energy. 
In his house he uses no other 
installation, and it never gives 
out and never costs him any- 
thing. In the country places M. 
Colardeau would use the wind 
to pump water up to the required 





heights, and so transfer the wind 
energy into water energy, which 
would be transformed into elec- 
tric energy. 

“When we've done that,” he 
concluded, “we  needn't any 
longer worry about the exhaus- 
tion of our coal stocks.” 

Wind power was wasted 
wholesale, but even more culpa- 
ble was the waste of water- 
power within one’s own house. 
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The Accompanying Photograph Shows 
the Actual Spigot Power Plant Em- 
ployed by the French Scientist, M. 
Colardeau. Every Time the Spigot 
Is Operated, the Water Discharges 
Thru the Water Motor Shown at the 
Extreme Left of the Cabinet, Which 
Motor Is Geared by Belts and Shafts 
to the Magneto Dynamo Shown in the 
Lower Center. The Energy from the 
Small Dynamo Passes into a Storage 
Ве Where It Is Accumulated, апа 
It Is Said that M. Colardeau Has Sup- 
phed His Own Electric Lights from 
his Source Continuously Without 
Having Resource to the Central Light- 
ing Station. 
“The force of every kitchen and 
bathroom tap is wasted,” he de- 
clared, and he put forward a 
scheme which he believes can be 
made practicable to utilize the 
force from the water that runs 
from every kitchen tap, which 
Paris derives from a reservoir 
200 feet above the city. 4 
(This apparatus was described 
also in our January, 1921, issue. 
—Ed.) 


Amateur Moving Picture Apparatus 
By PIERRE MARECHAL 


HERE are several parlor appa- 
ratus for the exhibition of moving 
pictures, but all of the models now 
in use have the great defect of re- 
quiring that the views or films be 
purchased from the makers. But it is 


very nice to be able to take one’s moving 
picture film oneself; in this way one can 
conserve, better than by plain photography, 
the memory of the family, which we can 
bring to life again on the screen and pre- 
serve incidents in our life adaptable for 
the same development. 











Small Exhibition Halls. 
and Workmanship. 


a Minute Apart. 


Google 


Miniature Motion Picture Apparatus Suitable for Private and 
Such a Device Is Always of Great 
erest, and the One Illustrated Herewith Is of French Design 
The Successive Images or Pictures Are 

graphed on a Glass Plate in the Form of a Circle as 
Shown at the Left, Where Successive Movie Photos of a Man 
Tipping His Hat Are Shown; These Were Taken a Fraction of 


The professional apparatus for taking 
pictures is expensive and beyond the means 
of the every-day amateur. A French in- 
ventor, M. Baudot, has developed a photo- 
graphic apparatus which can take a little 
picture on a 314x514 plate and the same 
apparatus can project the views as taken 
upon a screen 20x24 inches. 

With all these advantages the mechan- 
ism is very simple; a handle turns the 
plate which advances one-fiftieth of a turn 
each time that an exposure is completed. 
This gives a series of small images which 
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are produced upon the plate in the shape 
of a circle. 

The plate is developed and from it a 
positive is taken on glass by coatact. 
'This positive is put into the apparatus 
which acts as the projection lantern. The 
lamp which projects the images is con- 
tained in a cylindrical chamber; it is an 
electric lamp which projects its rays upon 
a condenser which sends the rays, parallel 
and uniform, thru the plate. The plate is 
turned by a handle, the same one which 
serves fcr taking the pictures. 


Speaking of Teeth Like Pearls 


Electric Fire 


E illustrate a family circle gathered 

around an electric grate. This grate 

contains some incandescent lamps 
(a lot of broken glass may be contained 
therein or other material simulating burning 
coal), while to produce a still more natural 
effect, a characteristic flickering effect is 
given. The heat from the lamps is caused 
to rotate several fans situated above the 
grate, below a removable top. 

The imitation fuel is distributed above the 
fans, in the basket shaped movable top, and 
a flickering effect results, which is said 
to be very attractive. 

'The illustration at the left shows the 
grate with the basket holding the artificial 
fuel, swung back, so that the two fans are 
seen beneath it, to whose motion the flicker- 
ing is due. This motion is produced by 
the ascending current of heated air from 
the electric lamps. 










The English Are 
Strong for Their 
"Electric Fires." 
These Are Very 
Ingenious and in 
the Present One 
the Effect of a 
Flickering Fire Is 
Obtained from 
the Hot Air from 
the Heating Lamp 
Units, Which Ris- 
ing, Causes the 
Pivoted Fans to 
Rotate in the 
Manner Indicated. 
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to a tooth or teeth. 


HERE do you think you 

W are safest in a thunder 
storm—in a moving 
motor-car or out of it? This is 
a surprising question, or at least 
the answers that one generally 
hears on all sides when this 
question happens to come up 
for discussion, are surprising. 
It is rare, it seems, that light- 
ning strikes a moving automo- 
bile, but it does happen now 
and then, and the results are 
frequently quite serious owing 
to the large mass of material 
surrounding the occupants, par- 
ticularly the driver who has 
hold of the steering wheel and 
whose feet are in good con- 
tact with the metal foot pedals 
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“What Is the Best Thing to Do 
in Case of a Thunder Storm If 
You Are Caught on an Open High- 
way?" First, It Is Not Good to 
Stop the Car Under Trees; and 
Owing to the Perfect Insulation of 
the Rubber Tires, the Machine Is 
Liable to Become Charged from 
Lightning Discharges While Run- 
ning, Unless a hain or Other 
Substantial Metal Connection Is 
Made Between the Frame of the 
Machine and the Ground Proper, 
As Shown in the Illustration— 
Which Will Serve to Discharge 
Any Electricity Set Up in the 
Frame or Body Direct to Earth. 
The Chain Need Only Be Dragged 
Along When Traveling During an 
Electric Storm. 


which are grounded on the 
main machinery and the metal 
chassis. 

During one of the heavy 
thunder storms which past over 
New York and Coney Island, 


a 


MÀ 






"nag e 
4 










j 
fy 
a 
se 


" 


uU 





ARIOUS sporting notabilities have acquired a certain amount of 
notice from the standpoint of their having gold teeth or having dia- 
monds set in their teeth, and ín a recent United States patent awarded 
to Anderson Copie Solmon Robifison, is described what the inventor con- 
siders a simple and effective means for applying jewels or precious stones 


The general idea is to set the jewels in metal, which is shaped and 
adapted for being inserted between teeth or clamped upon a single tooth, or 
attached to a crown, the effect of which is that it is not necessary to make 
a special filling in the tooth to which to attach the jewel. 

Our sketch shows how useful this setting is for repelling the attacks 
of robbers—now so painfully and disagreeably frequent. 


Lightning Versus the 
Motor-Car 


during the month of August, a peculiar 
case of lightning striking an automobile 
occurred. A bolt of lightning crasht down 
on the roof of a touring car and dived 
straight down into the car's machinery, so 
the report states, and followed its regular 
medium of conduction to the steering wheel. 
The driver's left hand was on the wheel, 
and the blow dislocated his arm at the 
shoulder socket; the driver managed to halt 
the machine and friends helped him to a 
nearby hospital where the dislocated shoul- 
der was set. 





Most people believe that they are safer 
in a moving automobile during a thunder 
storm than they would be in almost any 
location on the face of the earth; but this 
is not true from a scientific aspect, and we 
do not agree with the wag who explained 
the beauty of motoring in a thunder storm 
was that—you were sure to miss the light- 
ning, as it couldn't catch up with you. 


In all seriousness—it would seem a very 
sensible idea to ground the metal mass of 


the automobile body and engine during а. 


thunder storm whether standing in the open 
air or in motion. This can usually be done 
by using a fairly heavy iron or other chain 
fastened to the metal work in the car, so 
that in the event of a thunder storm, this 
chain could be readily releast and drag 
along the ground. The links of the chain, 
if this is used, should be not less than one- 
quarter inch in thickness. Another scheme 
might comprise a pivoted arm which could 
be lowered and a metal wheel mounted on 
the end of the arm, so as to roll along the 
ground. 


Forming a Single Crystal Wire 
By DR. ALFRED GRADENWITZ 


HO the adoption of metal filaments is a crystal germ an increase in tempera- be converted into one single crystal thruout 
in the manufacture of incandescent ture occurs, this germ will grow at a cer- its length and also its cross-section, 


lamps meant a distinct progress with 


regard both to luminous intensity and the thru the hot zone at a speed slightly less, tured 


life of such 
lamps, there 
still were 
some  disad- 
vantages left. 
On one hand, 
the mechani- 
cal strength 
of the usual 
type of incan- 


descent lamp 
filament was 
not fully sat- 
isfactory, and, 
on the other 
hand, there 
was a grad- 
aerae ncn asartat 





Microphotograph of 

Ordina Filament, 

Showing Infinity of 
Crystals. 
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At Right:—Apparatus for Heat 
Treatment of Tungsten Wire. 
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.ual decrease in luminous intensity on 
account of the progressive pulverization 
of the wire and the resulting deposit 
on the lamp walls. A firm of Berlin 
manufacturers has succeeded in devis- 
ing a new process of making filaments 
of materially increased strength. 


According to the processes so far [Т 
in use, filaments were either 
manufactured by im d out the 
wire or by compression. In 


either case 
they are made up of an infinity of minute 
crystals, and, inasmuch as these, at the 
high temperature of the incandescent 
filament, are liable to continual recrys- 
tallization, the structure of the filament 
gradually becomes rather brittle. If 
there were a possibility of producing a fila- 
ment made up of a single crystal thruout its 
length and cross-section, any subsequent 
alterations in structure would, of course, 
be avoided. This is what the new process 
insures in the following manner: 


If an ordinary tungsten filament be sub- 
mitted to a given very high temperature, 
the crystal “germs” of the tungsten metal, 
which the filament is made up of, will 
exhibit a tendency to "grow" at a rate 
which is greater as the temperature is in- 
creased. Thus, if at a point where there 

































tain rate, and if the filament be moved 


Microphotograph of 
Incandescent Lamp 
Filament Treated 
According 
tothe New 
Crystal- 
lizing Pro- 
cess. The 
Struc- 
ture, On 
Bending 
the Fila- 
ment, Is 
Foundto 
Be Ab- 
so lutely 
Uniform. 


the crystal will grow on continually. In 
other words, when the wire is heated suffi- 
ciently high, a portion of it will commence 
to “grow a crystal.” If this portion is 
slowly moved out of the flame while an- 
other part comes into it, the crystal will 
extend, forming a solid fused wire. 
Excessive speed of movement, of course, 
will cause the growth of the crystal to be 
stopt at a given point, as the crystals could 
not grow fast enough, but other crystals 
would be produced at other points. If, 
on the other hand, the proper experimental 
speed be maintained, the whole filament will 


This is how the filaments are manufac- 
for the new incandescent lamps. 
These filamerts have been 
found to possess especially 


valuable characteristics, if 
small quantities of rare 
metal oxides, preferably 
thorium oxid, be added to 
the pulverized tungsten. 
The extraordinary tech- 
nical difficulties encoun- 
tered in connection with 
this method have event- 
ually been overcome by 
means of ап apparatus 
both simple and ingenious. 
This mainly consists of a 
spiral of tungsten wire 


surrounded by 
a hydrogen 
atmos phere 
and which, by 
an electric 
current, is 
kept heated to 
a temperature 
as high as 
2,400 - 2,600° 
C. Thru this 
spiral the fila- 
ment to be 
crystallized is 
slowly made 





to pass, and 
is finally 
wound up on 
a sol or 

drum. 
The іпсап- 
Loading Test of Incandescent descent lamp 
Lamp Filament Treated by the filament thus 
New Crystallizing Process. made is ex- 
tremely flex- 


ible, its most 
valuable feature being that the strength 
does not change when in use. In connec- 
tion with one experiment the filament, after 
about 2,000 burning hours, could be sub- 
mitted to the loading test represented in one 
of our figures. 

It is thought possible that the same 
method, "spinning crystals," as it may be 
termed, will lend itself to the production 
of an homogeneous crystalline structure 
also in the case of other substances. Com- 
mercial science and engineering have thus 
been endowed with a new and most valuable 
industrial process. 


Electrical Stethoscope for Testing Machines 


You have probably seen the mechanical 
stethoscope which operates on a similar 
principle to this, used by physicians for 
listening to the heartbeat. This new elec- 
trical stethoscope is used by machinists an 
engine testers for the purpose of determin- 
ing and localizing the "knocks" or other 
noises in engines, motors or other moving 
machinery. 

Mr. J. Skinderviken, the inventor of the 
well known Skinderviken telephone micro- 
phone button, has recently perfected a very 
sensitive and extremely compact electrical 
stethoscope which is shown in the ac- 
companying photograph. The instrument 
comprises a metal rod pointed at the lower 
end, which is placed in contact with the 
machine to be tested and at the upper end 
of this rod is mounted one of Mr. Skinder- 
viken's microphone buttons. 

Any vibrations, knocks or noise trans- 
mitted along the metal rod to the micro- 
phone button are translated into electrical 
currents of varying intensity which give 
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Using the New Elec- 
tro Mechanical 
Stethoscope to Indi- 
cate and Diagnose 
Various Noises and 
Knocks to Be Found 
About Moving Ma- 
chinery, Particularly 
Automobile Engines, 
Where It Has Often 
Proven Difficult 
Heretofore to Prop- 
erly Localize Knocks. 
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rise to corresponding fluctuations in sound 
in the 5 ohm telephone receiver connected 
with the flashlight battery and the trans- 
mitter button. It is surprising how sensi- 
tive this instrument really is and how slight 
a noise can be heard when listening thru 
the telephone receiver. The length of the 
flexible cord connecting the microphone 
button and the telephone receiver can be 
almost as long as desired, but of course, for 
ordinary requirements may be one about 
three feet long. 

Owing to the clever use of the small 
flashlight battery and case, together with 
its usual sliding button switch, the entire 
outfit is very small and compact. 

There has long been a demand for such 
an apparatus as the above, but heretofore 
no one has produced a sufficiently sensitive 
stethoscope at a low enough price to make 
it popular with those who have a use for 
it—viz. the machinist and auto repair man, 
or others having to do with steam and elec- 
trical machinery. 
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HILE camping near the coast in 

Carolina I chanced to find some 

of the most wonderful plants in 

the world. Plants that feel, think 

and taste; that have working 
parts like a perfect machine of mechanical 
construction. No man-made device can 
equal the operation of this singular plant. 
It is green in color and about four inches 
high. The top is the shape of a butter 
bean, and has two jaws with hair like teeth 
that open and close the instant certain spots 
on the surface are touched. It is the only 
insectivorous plant known that has oper- 
ating parts like a machine. 

Flies, ants and sand bugs comprise the 
main fare for this marvelous invention of 
nature. When hungry it opens its flat jaws 
and spreads a lemonly odorous liquid over 
the outer edge of them to attract the in- 
sects. When a fly lights on top of the jaws 
they close quickly, imprisoning it. Once 
tightly closed the plant pours a digestive 
chemical over the insect which completely 
dissolves it. This liquid is eaten by the 
plant. Immediately after one fly is devoured 
the jaws open wide—ready for another. 

To demonstrate the workings of the plant 
I touched these vulnerable spots with a 
blade of grass and immediately the jaws 
snapt together tightly, but finding no in- 
sect within, they opened again. I repeated 
this test several times with the identical 
result, which further attests to the fact 
that certain plants do feel, think and taste. 

When I tickled its jaws it felt the object 


Am Electric Motor for 


With the rapidly and always-with-us 
H. C. L, it is not very frequent these days 
that we see a real bargain, especially in elec- 
trical apparatus, but recently one of the edi- 
tors had the surprise of his life while pass- 
ing thru one of the numerous "5-and-10- 
cent" stores in an eastern city. 

"Ye Gods!" he almost exclaimed in his 
surprise, as he gazed down at the counter 
and beheld—what could it be? . . . Yes, it 
was an honest-to-goodness electric molor 
with magnet coils and everythin', and just 
to prove it, here's the photograph of the 
very motor which the writer saw selling for 
one whole dime and no war tax added! 
How one can find a concern which can 
build these fast and cheap enough so as 
to sell for a dime, which will hardly buy a 
drink of coffee or a smell of pie in Max’s 
"Busy Bee” today. is more than we can tell. 

The armature of this imposing machine is 
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By JAY G. HOBSON 
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Two of the Most 
Curious Plants in 
All Nature — the 
Venus Flytrap and 
the Trumpet Fly- 
trap. The Trumpet 
Flytrap Shown at 
the Right of This 
Actual Photograph, 
Lies Normally in an 

pen Position; 
When a Fly Ap- 
proaches and Enters 
the Trap or If It 
Is Tickled with a 
Piece of Grass or 
Straw, It Will 
Close up, the Teeth 
on Its m e а 
арріп 1 tly. 
Mn fiy t De- 
voured by a Pe- 
culiar Poisonous 
Soluton Secreted by 
the Plant. After- 
ward the Trap 
Opens Again, 
Ready for Another 
Fly. 
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The Venus 
Flytrap Which 
as Been 
Described 
Above. Here 
the Fly Can 
Be Seen En- 
trapt in the 
Plant at Fig. 
2. The Illus- 
tration at 
Fig. 3 Shows 
the Famous 
Trumpet Fly- 
trap; When a 
Fly Alights on 
the Top of the 
Overhanging 
Leaf, He is 
Eventually 
Precipitated 
or Dropt Into 
the Open 
Mouth, the | 
Bottom of 
Which is 
Coated With 
Hairs. These 
Aid in Hold- 
ing the Fly 
and Also in 
Releasing the 
Liquid hich 
Drowns an 
Digests Him, 


d 
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ly Traps 


„Near the above plant I found another 
kind of Natures Fly Trap. It resembled 
a trumpet, large at the top and small at the 
bottom. Above the large opening grew a 
fan-shaped attachment intended for insects 
to light upon. The underside of this unique 
arrangement gave off a similar lemony se- 
cretion to attract insects, but there must 
have been another chemical added to the 
solution because the very second a fly 
crawled underneath this attachment and ate 
of the liquid thereon it began to jazz 
around on one foot then another, and fi- 
nally became so dizzy it would fall into the 
large opening of the trumpet plant, and on 
down into the small neck where very fine 
and stiff hairs caught it securely on all 
sides. The fly could climb further into the 
neck of the plant—but not out. 

As soon as the insect came into contact 
with the signal hairs the liquid peculiar to 
the plant poured over it. By close observa- 
tion I could see the liquid gradually inun- 
date its victim and the process of dissolu- 
tion in operation. Only a comparatively 
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and closed them tightly. Finding nothing 
to taste between, it thought a mistake ha 
been made and reopened. How else would 
it have known when and how to operate if 
it did not have at least three of the human 
senses? 
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short time was required to complete the 
process and about the time one fly had been 
thoroly consumed, another would foolishly 
find its way into the death trap. These are 
truly two of Nature’s greatest inventions. 
Copyright 1921, by the Author. 
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a piece of soft iron 134 inches long by 4 
inch in diameter, with a wire nail past thru 
the center of it, forming the shaft. The two 
armature coils comprise about four layers 
of No. 24 enamel magnet wire, each coil 54 
inch long. The two coils are wound in se- 
ries, one end being grounded on the iron 
armature core and the other being tied thru 
a hole in the edge of a fiber disc forming 
the commutator, which can be seen in the 
photo. A spring brass brush makes contact 
with the commutator once in every revolu- 
tion. 

A single dry cell or two will run the 
motor at high speed, altho it may have to be 
started by hand. One wire connects with 
the iron field frame while the other battery 
wire connects with the insulated brass brush. 
This motor is of the well-known impulse 
type, and has a grooved wooden pulley at 
one end in the shaft. 


Original from 
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Science Siftings 


NEW ELECTRIC BENCH DRILL 


HE new bench drilling stand illus- 

| trated here, and which has just been 

put on the market, takes 3$", 74", 

9 16", 5$" and 7$" portable electric drills, 

which can be quickly and easily detached 
and replaced. 

The bracket carrying the drills can be 
raised or lowered on the vertical column 
and is secured in any desired position by 
means -of a split collar and clamping screw. 
The drill may be swung clear of the base, 
making it possible to use this stand for such 
work as applying ring gears to automobile 
axles, drilling holes in the ends of shaíts, 
and doing other work on objects too high 
to be drilled on the table. 

Both vertical and horizontal adjustments 
are secured by means of the clamping 
screw. 

An extra long feed lever gives a feed 
ratio of 6 to 1. 100 pounds pressure ap- 
plied to the handle feeds the drill under 600 
pounds pressure, which means fast work 
with little effort. 

In the base are six tapped holes to ac- 
commodate half-inch studs, used to clamp 
the work in place. One stud with nut and 
clamp is supplied with the stand. 
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New Portable Electric Bench Drill Which Is 
Adapted to Boring Holes in Metal, Wood, Fiber 
and Other Materials From 3$ Inch Up to 7$ Inch 
in Diameter. Both Vertical and Horizontal Adjust- 
ments Are Possible With This Drill. 


THIS BUSH BURNS BUT DOES 
s NOT INJURE PLANT. 


An interesting and unique garden plant 
‘belonging to the family of the Rutacea is 
-called Dictamnus fraxinella. Its flowers, 
which Linné says are perfectly white, usu- 
ally have dark red stripes upon their white 
petals. These flowers are never found 
scattered about the plant but are always 
restricted in clusters or thick bunches. This 
beautiful shrub has the peculiar common 
name of the “gas plant,” which is by no 
means a misnomer, 

In a sunny spot this plant will grow lux- 
uriantly if the soil is rich and well cultivated 
ard not kept too damp. Then it attains a 
height of three feet. The leaves which are 
thick and glossy, give off a lemonlike odor 
when they are rubbed. This plant can be 
propagated either from seeds or by slips. 
If the former method is used the seeds 
should be sown when they are ripe and pro- 
tected against the winter frost. 
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One of the Most Wonderful Plants in the World! 
—Known Commonly As the Gas Plant. The 
Leaves Secrete а Volatile Oil and Can Be 
Ignited with a Match. The Oil May Burn, But 
the Plant Will Not Be Injured by. the Flames. 


The plant is covered with numeorus 
brown gland-like formations which, especi- 
ally in warm weather, secrete a volatile oil. 
This can be easily ignited with a match if 
it is held beneath the plant. To see the 
volatile oil flare up brightly is an interesting 
and startling phenomenon, which does not 
injure the plant in any way whatsoever. 


MAGNETIZED PULLEYS AND 
STEEL BELTS. 


The use of thin steel or iron belts on 
magnetized pulleys has been patented in 
France to transmit power. The steel pul- 
leys are magnetized by windings lying in 
helicoidal slots on the surface of the pul- 
leys, as here illustrated. Тһе thickness of 
the belt does not usually exceed 0.06 times 
the diameter of the smallest pulley. With 
a steel belt of 1/6 inch thickness making 
contact over an arc of 145 degrees, on a 
pulley of 10 inches diameter running at 
4,000 revolutions per minute, it is possible 
to transmit more than 200 horsepower per 
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A Clever French Conceit Is This Latest Mag- 
netized Steel Pulley and Belt. Steel “Belt” 
Wires Are Held Tightly to the Pulley by Mag- 
netic Windings in the Faces of the Pulleys Them- 
selves, as Shown in the Section Diagram. 
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inch width of belt, reports state. With a 
pulley of 50 inches diameter running at 800 
revolutions per minute, a belt of 1 inch 
width will transmit 1,000 horsepower. Steel 
belts may be run at speeds of 18,000 feet 
per minute so that this method of transmis- 
sion is suitable for speed reduction with 
turbines. It is really remarkable that some 
genius did not concoct such a scheme be- 
fore, particularly as it is the centrifugal 
force effect or flying out of ordinary leather 
belts that limits their safe operating ve- 
locity. About 5,000 feet per minute is the 
limit of belt speed ordinarily, the belt trans- 
mitting less and less power as the velocity 
is increased above that figure. 


KNOTTED STRING SENDS 
MESSAGES. 


During the war, the antagonistic powers 
had very clever range finders, the same in 
principle and design practically, as those 
used by the Allies, whereby they could lo- 
cate with great exactness the radio trans- 
mitting station on any portion of the front. 

For this reason, ways had to be deter- 
mined, whereby either the location of the 
transmitting stations would be concealed or 
clever decoys used. One of the simplest de- 
coys is the device shown in the photograph. 
This method consisted of having a small 





A Clever and Very Simple Code-Teaching Instru- 


ment Formed by a String With Knots Tied into 

It, These Knots Passing Between the Two 

Rollers and Serving to Open and Close the 

Electric Buzzer or Sther Circuit. The Batte 

Motor Shown Rotates the Friction Wheels Whic 
Pull the Cord Upward Between Them. 


battery motor capable of operating on one 
or two cells, pull on endless tape or cord; 
into this cord were tied tiny knots—three 
knots together, constituting a dash and one 
knot, a dot. The motor driving this cord 
would pass the same between a spring-like 
contact, and a very clever omnigraph or 
automatic sending device was the result. 
Clockwork mechanism (an alarm clock) 
was then arranged to set off the transmitter 
at the desired time. Its effect was very 
startling, 

A fake coded message was tied into the 
cord, stating that a certain sector is to lay 
down a barrage and then charge across No 
Man's Land. A buzzer transmitter also 
operated on batteries was used and the aerial 
concealed in a camouflaged tree. In order 
to make it seem that a distant transmitting 
station was being employed, a piece of po- 
tato was arranged across the contacts, so 
that the make-and-break was not sharp, re- 
sulting in a sound very much like a power- 
ful wireless station at a considerable dis- 
ance. 











Astronomy 


By ISABEL M. LEWIS, M. A. 


UN-SPOTS are one of the signs of 
unusual solar activity. These cy- 
clonic storms in the photosphere of 
the sun are attended by an increase 
in the solar energy of radiation. 
When spots are most prevalent eruptive 
prominences are most frequent and vio- 
lent, the solar corona is most brilliant and 
extensive, the solar atmosphere is most 
perturbed and vapor-ladened and magnetic 
storms and auroral displays in the atmo- 
sphere of the earth are of most frequent 
occurrence. The solar constant of radia- 
tion,—which is the amount of energy de- 
livered at the earth’s outer atmosphere 
per square centimeter per minute at right 
angles to the solar beam at the earth’s 
mean distance from the sun,—averages 
higher during sun-spot maxima years than 
it does during sun-spot minima years. 
In consideration of this fact we would 
naturally expect to find the general sur- 
face air temperature of the earth higher 
during sun-spot maxima years than dur- 
ing sun-spot minima years. This is not 
so, however. Quite the contrary, in mid- 
latitudes at least, as long-continued ob- 
servations have shown, the earth's sur- 
face air temperature averages lower dur- 
ing sun-spot maxima years than it does 
during sun-spot minima years—other fac- 
tors being the same. How is this unex- 
pected correlation to be explained? Why 
should an increase of solar radiation be 
attended by a decrease of the earth's sur- 
face air temperature апа vice-versa? 
Meteorologists and solar physicists ex- 
plain this anomaly as due to secondary 
effects brought about in the earth’s atmo- 
sphere and in the solar atmosphere as well 
by changes in the intensity of radiation. 
When spots are most frequent and solar 
radiation most intense the solar atmo- 
sphere is ladened with the vapors of many 
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Sum Spots and the 
Weather 


elements and is abnormally dense and tur- 
bid. Consequently, the radiations of 
shorter wave lengths, the violet and 
ultra-violet radiations, are more effective- 
ly entrapped by it. During sun-spot 
maxima periods, then, there is less radia- 
tion of violet and ultra-violet light from 
the sun than during sun-spot minima years 
when the solar atmosphere is compara- 
tively clear. Now the violet and ultra- 
violet radiations of the sun produce im- 
portant changes in the earth's upper at- 
mosphere. The passage of these radia- 
tions of short wave-length through the 
cold, dry oxygen in the upper atmosphere 
of the earth tends to convert this oxygen 
into ozone, which resembles water vapor 
and carbon dioxide in its ability to ab- 
sorb the heat rays that are radiated from 
the surface of the earth and from its 
lower atmosphere. An excess of ozone 
in the air, therefore, has the effect of in- 
creasing the temperature of the earth’s 
atmosphere by absorbing the radiation of 
heat waves from the earth. Ozone is far 
more absorptive of earth heat radiations 
than it is of the incoming solar radiations 
and as a result the net effect is to raise the 
temperature of the air at sun-spot minima 
periods when the escape of short wave- 
length radiations from the sun is greatest. 
There is also another secondary effect set 
up in the earth’s atmosphere by changes 
in the intensity of solar radiation, that 
operates to produce a lowering of the tem- 
perature of the earth’s surface air during 
sun-spot maxima periods. 

When the solar radiations are most in- 
tense, that is, when sun-spots are most 


prevalent, electrified particles are shot off 
from the solar surface with greater in- 
tensity than under normal conditions. 
These electrified particles penetrate to 
greater depths in the earth’s atmosphere 
during sun-spot maxima periods and pro- 
duce the auroral displays that are most 
prevalent then. Now the electrical dis- 
charges in the earth’s upper atmosphere 
which cause the auroral displays generate 
nitrous oxide and other compounds that, 
owing to their density, drop to lower 
levels and become the nuclei for the for- 
mation of cloud particles of cirrus and 
cirrus haze, the highest of all coulds. Dur- 
ing sun-spot maxima periods, then, cirrus 
and cirrus haze form more frequently 
than at any other time and owing to the 
size of the particles of which these clouds 
are formed they are more effective in 
shutting out the incoming solar radiations 
than they are in preventing the escape of 
the longer wave-length earth radiations. 
Consequently their presence tends to lower 
the surface air temperature oí the earth 
during sun-spot maxima years—other fac- 
tors being the same. 

There are two causes operative, then, 
one during sun-spot minima periods, and 
the other during sun-spot maxima periods, 
that produce opposite effects upon the 
temperature of the air. The increase of 
ultra-violet radiations during sun-spot 
minima years tends to increase the 
amount of ozone in the air and conse- 
quently to raise the temperature of the 
air during these years and the increase in 
the amount of cloudiness in the sun-spot 
maxima years due to excess of electric 
discharges in the upper atmosphere tends 
to decrease the temperature of the air 
during sun-spot maxima years by shutting 
out more of the solar radiation than 
usual, 
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AND PRODUCING ATMOSPHERIC EFFECTS 
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The Illustration Shows Rays of Different Intensities Coming From Restricted Areas of the Solar Surface, Rotating With the Sun Like the 
Spokes of a Wheel, and So Falling Upon Different Planets in Turn Thus Producing Changes in Their Atmospheric Temperatures. 
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Forty Per Cent of the Solar Rays Reaching the Earth’s Outer Atmosphere Are Reflected Thereby, and Have No Effect On the Earth Or On 


Its Atmosphere. 
and Water Surface; of the Rest One-Fifth Is 
Clouds Within Two Miles Thereof. 


Of Sixty Per Cent of the Solar Rays Which Enter the Atmosphere About Twenty 
iles o 
Of Radiations from the Earth's Surface About Ten Per Cent Escapes Directly Into Space; About Half of 


Absorbed By Water Vapor Within Seven 


Per Cent Are Directly Absorbed By Land 
the Earth’s Surface and Two-fifths By 


the Outgoing Radiation Is Absorbed By Clouds and Three-fourths of the Remainder By Water Vapor and Carbon Dioxid in the Atmosphere. 


After Successive Radiations from Place to Place the Heat Thus Absorbed By the Atmosphere Gradually Escapes to Space. 


The Atmosphere 


Acts As a Screen in Cutting Off from the Earth 80% of Incoming Solar Rays and in Absorbing 90' of Outgoing Earth Rays. 


It is not -known positively that these 
are the sole causes or even the chief 
causes in producing the known periodic 
changes of temperature during the spot 
cycle, but they offer a very plausible ex- 
planation of' the observed temperature 
differences. It must be borne in mind, 
moreover, that they are by no means the 
only causes operative in changing the 
average surface air temperature and their 
effect is often masked by other disturb- 
ing factors. 

Prof. W. J. Humphreys of the U. S. 
Wéather Bureau has shown convincingly 
in his “Physics of the Air" that volcanic 
dust "thrown into the earth's upper atmo- 
sphere is a far more potent factor in its 
effect upon the temperature of the air 
than either of these two causes and its 
presence in considerable quantities in sun- 
spot minimum years may overbalance the 
effect of increased ultra-violet radiations 
and cause such years to be abnormally 
cold instead of warmer than the average. 
Volcanic dust in the upper atmosphere, 
Prof. Humphreys shows, is fully thirty 
times more effective in shutting out solar 
radiations than it is in retarding the 
longer wave-length earth radiations. И 
acts as a screen in reflecting away to space 
the incoming solar radiations of short 
waye length while offering little obstruc- 
tion to outgoing earth radiations and so 
its effect is always to lower the tempera- 
ture of the air. Only volcanic eruptions 
powerful enough to throw this dust to 
great atmospheric heights produce this 
temperature effect, however, such as the 
eruption of Krakatoa in 1883 and of Kat- 
mai in 1912. The latter eruption occurred 
at the time of the last sun-spot minimum 
and made this period abnormally cold 
instead of warmer than the preceding 
sun-spot maximum period as would have 
been expected under normal conditions. 
The greatest temperature effect of vol- 
canic dust frequently lags by a period of a 
year or more after the eruption. 
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The usual temperature difference be- 
tween a sun-spot maximum and a sun- 
spot minimum period averages from 0.5? 
C. to 1.0? С. This may seem to be a quite 
negligible difference but Prof. Humphreys 
shows that it has a very practical effect 
upon the production of crops and upon 
the time required for crop production, 
since an increase of only 0.5? C. in the 
earth's average suríace air temperature 
shifts the isothermal lines eighty- miles 
north in the northern hemisphere or south 
in the southern hemisphere. It is of prac- 
tical value, then, to know in advance what 
temperature changes are to be expected 
during sun-spot maxima and sun-spot 
minima periods. 

The Astrophysical Observatory of the 
Smithsonian Institute under the director- 
ship of Dr. C. G. Abbot has been carrying 
on for a number of years continuous ob- 
servations of the value of the solar con- 
stant of radiation at several widely sepa- 
rated stations established for this sole 
purpose. Observations were first started 
in Washington in 1902. A large drop in 
the value of the solar constant of radia- 
tion amounting to nearly ten per cent was 
observed in the spring of 1903 and as the 
new values continued it was suspected that 
an actual variation in the output of solar 
energy had taken place. It was also noted 
that this great and 'sudden drop in solar 
radiation was followed by a universal 
temperature change in the north temperate 
zone. 

It was this marked correlation between 
solar radiation and temperature changes 
that led to the undertaking of systematic 
observations of the value of the solar con- 
stant of radiation by the Smithsonian In- 
stitute with remarkable results. A station 
was established on Mt. Wilson, California, 
for this purpose and nearly simultaneous 
observations of solar radiation were ob- 
tained on Mt. Wilson and at Washington, 
D. C. Later nearly simultaneous observa- 
tions were made at Mt. Wilson and at 


Bassour, Algeria, where a station was 
temporarily established. Though the sta- 
tions were separated by a third of the cir- 
cumference of the world the same varia- 
tions in the solar constant were obtained 
at both stations, showing that the varia- 
tions lay in the sun itself and were not 
to be accounted for by changes in the 
earth's atmosphere or by errors oí ob- 
servation. 

In 1918 the Smithsonian Institute es- 
tablished a station at Calama, Chile, which 
is supposed to be one of the most cloud- 
less regions on earth. This station has 
recently -been removed to a still more 
favorable station at Montezuma, Chile, 
ten miles distant. The station on Mt. 
Wilson has also been abandoned recently 
in favor of a station in the Harqua Hala 
Mountains in Arizona. Daily observa- 
tions of the solar constant of radiation 
are being made at the stations in Chile and 
Arizona and at the Astrophysical Observ- 
atory in Washington. Of such practical 
importance is this work believed to be 
that it is only for lack of funds that the 
Smithsonian Institute has not established 
additional stations in widely separated 
parts of the world. 

As a result of the long series of obser- 
vations that have been made by this In- 
stitution since 1902 it has been established 
beyond a doubt that the radiation of the 
sun is variable and of a two-fold nature 
and that its variations are followed by im- 
portant terrestrial atmospheric effects 
such as marked changes in temperature, 
rainfall and pressure. 

It has been found that in addition to 
the long period variations in solar radia- 
tion which accompanies the  sun-spot 
cycle, averaging eleven years in length and 
with a range of from three to five per 
cent in value there are irregular variations 
having periods of a few days, weeks or 
months, that are at times more marked 
than the longer period variation, their 

(Continued on page 93) 


MOTOR HINTS 


First Prize, $25.00 


MAKING AUTO TIRES PUNC- 
TURE AND BLOWOUT PROOF 


In using old tires to make reliners, near- 
ly all motorists make the mistake of cut- 
ting off the bead and tread of the shoe 
to be used as a reliner. This cutting 
process leaves rough edges that chafe the 
inner tube and otherwise so weakens the 
tire that it is rendered even less efficient 
than the conventional purchased reliner. 

It is not generally known that a regular 
sized shoe will fit perfectly inside the 
over size shoe for the same rim without 
any cutting or alteration whatever. In 
seiecting tires to be mounted in this way, 
to get the very best results, it is well to 
select for the inner shoe, one that will 
withstand the necessary air pressure with- 
out the reinforcement of the outer shoe. 
The condition of the tread is of little im- 
portance since this shoe does not come in. 
contact with the road. The outer shoe 
can be in any condition, except, of course 
for longer wear it is essential that the 
tread be in fair shape. Any well stocked 


Second Prize, $15.00 


AIR PUMP EMPTIES “GAS” TANK 
ON HILLS 

As known, cars having a gravity gas 

feed with the tank under the seat, will 

often stall in midhill because of the gas 





Pumping Air Into the Gasoline Tank, When 
On a Hill, Will Keep the Engine Going if the 
Gas Is Low. 


level being below the carburetor. This 
device will make your car go as long as 
there is any gasoline in the tank. 

An ordinary tire valve is screwed into 
a hole in the cap, of the gas tank, which 
is drilled to fit it. Two lock nuts are 
screwed on, with leather washers be- 
tween. The thread below the lower nut 
are upset to prevent the nipple from 
coming off. The flanges (a), for loosen- 
ing and tightening cap, will have to be 
filed to permit the lock nut to seat. 

When stalled all that is necessary is to 
attach pump and compress the air in the 
tank which will drive the gasoline to the 
carburetor. * 

A match may be used to plug the small 
air inlet in the cap so as to prevent any 
air from escaping. 

When once attached this device is al- 
ways ready for an emergency. 


Contributed by JONAS BYBERG. 


"TICKLING" THE ENGINE FOR 
STARTING. 


A double contact key is connected into 
the ignition circuit as shown in the dia- 
gram. The internal connections of the 
breaker and coil are shown so the idea can 
be adopted to any battery system. It will 
be apparent that after the ignition is 
switched on it is possible to cause a spark 
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junk shop should be able to furnish just 
the tires you need. If there happen to be 
any weak places in the inner shoe, care 
should be taken to place them so that 


Aer shoe 
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jg Method 2^? Method 


Doubling the Life of Your “Shoes” By Using 
An Old Shoe Taside or Outside of the New 
oe. 


they will be reinforced by a good section 
of the outer shoe. When shoes are 
mounted in this way, they are immune 
irom all ordinary punctures, due to their 
thickness. They can not blow out for 
when the outer shoes does finally wear 
thru, the inner shoe, which does not wear 
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$50.00 IN PRIZES 
Paid for “Motor Hints." 


Most of our readers have a car of their 
own, and any number of them have made 
certain improvements on that car. We 
want to know about these improvements. 
What we want are PRACTICAL ideas, 
not freak stunts. The idea should be 
simple enough, so that anyone handy with 
tools can duplicate it. Note that the idea 
does not necessarily have to be electrical 
in any way. 

We would like to have a photograph of 
the stunt showing that it was actually 
tried, but this is not absolutely necessary 
to win a prize. A simple sketch will do 
showing the essential parts, etc. 

We will pay the following prizes each 
month: 


FIRST PRIZE... 
SECOND PRIZE. 
THIRD PRIZE.. 


All other accepted articles, which win 
no prizes, will be paid for at the rate of 
$2.00. Articles submitted should not be 
long ones. About one hundred to two 
hundred words will suffice. Address all 
manuscripts to Editor, "Motor Hints," 
care of this publication. 
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in the cylinder nearest the compression 
point by operating the key. Should the 


breaker be closed, depressing the key will 
open. the primary circuit and give a spark 
Should the breaker be open the key will 
close the circuit thru the coil and on open- 
ing give a spark. 

When shutting off the engine speed it up 








from ignition 
switch 7 


Te distributor ~ 


This 
Using 


Will 
Times, and 
long Life of Storage Battery. 


Save 
Pro- 


“Tickler” Ignition Circuit 
the Self-Starter Many 
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except for a slight internal friction, will 
be strong enough to withstand the pres- 
sure. 


If the inner shoe starts to weaken first, 
you will be forewarned of the trouble by 
a slight bulging of the tire. The defect 
should be remedied before a blow-out 
actually occurs. The inner shoe will gen- 
erally outwear two or three outer shoes. 
The writer has used shoes mounted in 
this way for six years frequently getting 
from ten to twelve thousand miles from 
tires that were considered too weak to be 
repaired, which is better than some new 
tires will do. It is well to remember that 
you must use like tires for a pair; that 
is, a cord with a cord and a fabric with 
a fabric. Since cord tires are larger than 
fabric, a regular cord tire is too large to 
fit inside an oversized fabric, also a reg- 
ular sized fabric will fit too loosely inside 
an oversized cord. These double tires 
go on the rim almost as easily as a single 
tire and prove equally as satisfactory with 
clincher tires as with straight side. 


Contributed by H. C. ROWELL. 


Third Prize, $10.00 
GASOLINE CLEANING BRUSH 
Here is a combination scrubbing brush 
and gasoline sprinkler for cleaning pur- 
poses that will save a lot of unnecessary 
. motions and much time. In the back of 


Con soldered or — Con confining (oles in Cov? 
Compt fo бууу УМР and, brush 


























" 





ШШ! 


: ^" TUM | i 


Clever Gasoline Cleaning Brush Made By Fit- 
ting a Can to the Prisa i the Manner Illus- 
trated. 


an ordinary brush of the better type a 
number of small holes are drilled. These 
penetrate all the way thru the back of 
the brush and act as guides to wet the 
bristles with gasoline. Next a small can 
which will be filled with gasoline is at- 
tached by soldering or clamping to the 
back of the brush. One of several small 
holes can be drilled in this can to let 
the gasoline flow into the back of the 
brush and so down thru the other holes 
to the bristles of the brush. The can as 
shown in the sketch acts as the handle 
for the device. This brush will be 
found useful in any garage wherever 
scrubbing or cleaning with gasoline or 
other liquids is necessary. 
Contributed by PAUL H. KOENIG. 


for an instant, cut off the ignition and 
open the throttle wide. This results in 
charges of unburnt gas being drawn into 
the cylinders. When about to start the 
key is operated, the sparks in the cylinder 
will explode the gas and start the engine 
if it has stopt with the piston in the 
proper place. This method of starting 
works nearly every time on short stops, but 
the writer has “kicked over” an engine by 
this method after standing over night. 
Contributed by THOMAS W. BENSON. 






CONVERTIBLE PORCH SCREEN. 

A hanging porch screen, formed of three 
panels hinged together in the customary 
manner, is illustrated in the accompanying 
figure. Each panel is formed of a two-inch 


frame, twenty-nine inches wide, and as 
long as is desired. made of wood aid joined 




















Porch Screen Made of Wall-Board Supported 

On Light Wood Frames. The Wall-Board 

Should Be Pàinted. томы It Serves As a 
able. 


at the corners by mortises. These frames 
are filled with common wall-board, held in 
place by ordinary one-half inch wood mould- 
ing (quarter rounds) are available, bradded 
to the frames as demonstrated in the figure. 
Three hinges are used for connecting each 
panel to the other—all let into the wood to 
insure a close joint when the screen is 
open. Thin rods with hook ends are 
fastened to the screen, with screw-eyes, 
and suspend the screen by hooking into 
screw-eyes in the ceiling of the porch. For 
utilization as a table, the screen can be 
folded in the form of a porch table, thus 
serving a two-fold purpose as a porch ac- 
cessory, the rods holding the table in shape 
by hooking into screw-eyes in the side 


Collapsible Work-Bag Made of Any Desirable 
Cloth Hung on a Supporting Frame of the Type 
Illustrated. 
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Meclnanics 


by WILLIAM №. BUTTERFIELD 


COLLAPSIBLE WORK-BAG. 

A very popular form of work-bag with 
the ladies just at present, is that here 
shown. It consists of a cloth bag of any 
desired shade and figure suspended within 
a wood frame that can be folded camp-stool 
or hand-bag fashion and carried by handles 
that close together. Like the hand-bag 
these contrivances are of all shapes and 
sizes, therefore the figure is in a sense 
suggestive of what can be easily accomplisht 
by a home mechanic, rather than a definite 
plan to scale for work-bags in general. 

The frame shown consists of two X-shaped 
folding ends of smooth strips of rectangular 
section, held together by screws and round 
rods. The ends of the rods are counter- 
sunk half way thru the rectangular strips 


as shown and secured by screws and wash- | 


ers. Two wood cleats connect the lower 
ends of the frames. 
curtain-pole fashion on two of the rods and 
folds when the frame is closed. Dowel 
sticks are admirable material for use in 
making this work-bag. 


CEDAR-OIL BOX 
For the purpose of converting each 
clothes closet in the house into an efficient 
cedar chest, proof against moths, a box- 
like drawer, large enough to hold a three- 
inch white glass (porcelain) cup such as is 
used for shoe polish or salve—is made and 
perforated on four sides in the manner 
shown. This drawer is suspended from a 
convenient shelf by an arrangement consis- 
ting of a drawer cover of one-half inch board, 
forming flanges at two sides and also acting 
as a stop at the back, so as to give a one- 
half inch clear space between the rear of the 
drawer and the skirt of frame of the drawer, 
and of a frame constructed and fastened to 

the shelf in the manner shown. 
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IMPORTANT: 


TO NEWSSTAND READERS 
I: order to eliminate all waste 
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апа unsold copies it becomes 
necessary, beginning with this : 
to: supply newsstand : 
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month, 

dealers only with the actual : 
number of copies for which they = 
have orders. This makes it neces- = 
sary to place an order with your 
newsdealer, asking him to reserve a 
copy for you every month. Other- 
wise he will not be able to supply 
your copy. For your convenience, 
we are appending herewith a blank 
which we ask you to be good 
enough to fill in and hand to your 
newsdealer. He will then be in a 
position to supply copies to you reg- 
ularly every month. If you are in- 
terested in receiving your copy every 
month, do not fail to sign this 
blank. It costs you nothing to do so. 
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The bag is strung |, 





The cup, of course, contains the cedar 
oil, the fumes of which pass out of its per- 
forated tin screw top into the drawer, and 
from the drawer into the closet. 





A Cedar-Oil Box for the Clothes Closet. It Is 
Made in the Form of a Drawer So That the Oil 
Container Cannot Easily Be Upset Over the 
Clothes. & 
KITCHEN IMPLEMENT RACK. 

Most housewives have a difficult time 
making certain of their kitchen implements 
stay put, if hung on ordinary nails in 
the closet. About a half dozen of the col- 
lection fall at the least provocation, causing 
an unnecessary flow of ‘‘housewife pro- 
fanity," besides a new washing of said im- 
plements. This ‘‘botheration’’ may be 
saved by a device easily constructed by the 
home mechanic and shown below. 

The apparatus consists of a round-ended 
shelf and bracket containing eight slotted 
holes to hold the offending half dozen, with 
a duplicate or two thrown in for good 
measure. The shelf is one-half inch thick, 
six inches wide, and nine inches long; the 
holes about one inch and the slots one-half 
inch wide. Holes can be bored in such a 
piece without splitting out by tacking two 
pieces of wood together, the lower piece 
being discarded when the holes are bored. 


A Rack Designed to Hold the Smaller Kitchen 


Cooking Utensils Such As Spoons, Forks, Etc. 


Home Electrics 


By G. L. HOADLEY, M. E. 


HE cost of properly lighting a 
dwelling has been greatly reduced 
in the last few years. This is 
due largely to the introduction 
of the Tungsten filament lamp. 
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Computing the Cost 
of Domestic Lighting 
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crease in temperature the light is increased 
eleven per cent. The limiting temperature 
is: the melting point of tungsten, but in 
commercial practise the filament is oper- 
ated at a temperature considerably below 
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Fig. A, Shows Mazda B Lamps for 110 to 125 Volt Standard Lighting Service. B, Shows Mazda Type С. or Gas Filled Lamps for 110 to 125 


Volt Service. C, Illustrates Mazda B 


Lamps for Use With Coun 
Country Home Lighting Outfits. 


This type of lamp in sizes of 10 to 
60 watts or larger, glows in a vacuum 
just as did the old carbon lamp, for the 
same amount of power. The Mazda "C" 
lamp is gas-filled and gives out 4 to 5 
times the amount of light the old carbon 
lamp gave. Credit for the modern Mazda 
lamp is due to the Research Laboratories 
of the General Electric Co., whose engi- 
neers discovered the way to make Tung- 
sten ductile; that is, how to draw it into 
wire. Previous to this discovery, Tung- 
sten lamps were manufactured and sold, 
but they were too delicate to withstand 
any jar or vibration, altho they were very 
efficient as compared to the old carbon 
type of lamp. The original Tungsten 
filament was made by mixing the Tung- 


Lamps for Ornamental 110 to 125 Volt vA aep. Service. 
E, Shows Mazda “Daylight” Lamps, the Bulbs Being Made of Blue Glass to Pro 

Home Lighting Outfits of 28 to 32 Volts Potential. 
H, Illustrates Mazda C Lamps Havin 


and Home “Movie” ojector Service. 
thousandths 
watts volts of 1 inch 
Mazda В.:.....25 110 1.16 
Mazda B....... 50 110 1.82 
Mazda C...... 500 110 7.92 
Carbon ........ 50 110 4.00 


When you stop to consider the ordinary 
human hair is 3.00 thousandths of an inch 
in diameter, you will obtain some idea of 
the smallness of these filaments. 

The size of the filament controls in a 
large measure, the current flowing thru 
the lamp and accordingly the temperature 
of the filament. The light emitted de- 
pends on the temperature of the filament, 
the higher the temperature the greater the 
light emitted. For every one per cent in- 


uce a Light Similar to Daylight. F, 
G, Shows Mazda C Lamps for Use On 28 to 32 Volt 
Concentrated Filament, High Candle-Power Lamps for Stereopticon 


Shows Two Types of Frosted Lamps. 
Illustrates Mazda B 


D, 


the melting point to prevent evaporation 
of the filament and prolong its life. 
Evaporation occurs at 2,150 degrees C. 
for tungsten, 1,900 degrees C. for carbon. 
Hence the Mazda lamp can operate at a 
higher temperature than the old carbon 
lamp and will give off a correspondingly 
greater light for the same amount of cur- 
rent used. Gas-filled lamps can operate 
at higher temperatures than the vacuum 
type lamps as the gas retards the evapo- 
ration of the filament thus prolonging its 
life. Consequently the gas-filled lamp is 
the more efficient type of lamp. 

It is interesting to note that only 114 
to 2% per cent of the energy consumed 
by the Mazda lamp is transformed into 
light. The balance (97% to 98% per 


sten powder with a cent) is wasted in 
binder апа then TABLE SHOWING COST PER HOUR OF CURRENT CONSUMED heat. Only one-half 
squirting it thru AT RATES FROM 1c TO 10с PER KILOWATT HOUR of one per cent of 


diamond dies, thus 
forming a thread 
which was reduced 
to pure Tungsten by 
burning - out the 
binder. The modern 
filament is made by 
compressing Tung- 
sten powder in a 
metal mould till the 
particles stick  to- 
gether and then 
nearly melting it by 
sending an electric 
current thru it; the 
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billet thus formed oe 
is forged into a long r4 
wire about the size 3007 
of а lead іп a pencil. 10009 
This wire is then 2010 
repeatedly drawn үз) 
hot thru diamond 200 
dies smaller and 0070 
smaller in size, to 2000 
the following dia- + 
meters : 
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Courtesy of Н. Boker & Co.,"New York. 


the energy of a car- 
bon lamp is trans- 
formed into light. 
Heat losses in Mazda 
C gas-filled lamps 
are greater than in 
the Mazda B vacuum 
lamps because any 
gas will conduct 
heat better than a 
vacuum and convec- 
tion also cools the 
filament. However, 
these heat losses are 
cut down consider- 
ably by first select- 
ing an inert gas of 
low conductivity, 
secondly, by shaping 
the filament so it 
presents as small a 
surface as possible 
to the circulating 
gas The thick 
(Continued on page 67) 
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Electric Turn-table for Private Garages 
By H. JOHNSTONE 


HERE are many convenient as 
well as protective features which 
anyone owning ап automobile 
may install at slight expense, par- 
ticularly if they do the work 
"themselves in or about their garage. It 
often happens, as in the writer's case, 
that the car has to be driven in along a 
road winding beside the house and run- 
ning directly into the garage, which means 
that in coming out, the car has to be 
backed out, and experience has shown that 
not everyone is so expert in driving a car 
backwards, that he can miss stones and 
other impediments encountered along 
such drives. The writer strongly believes 


in the utili*v of a turn-table for turning 
the car after it has been run in to the 
garage, so that it can be steered out on 
the'main road in a forward direction. 
Details and plans showing several sug- 
gestions for building a turn-table tor a 
ig. 


private garage are given in Fig. 1. 
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Fig. 1. 


Turntable 
Flaced Outside 
of Small Garage, 


Including Several 
Types of Garage 
Burglar Alarms 


1-A shows a square or other shaped ga- 
rage of sufficient size to accommodate the 
turn-table, which latter will usually meas- 
ure about 12 to 15 feet in diameter, all 
depending of course upon the total length 
of the car. 

The turn-table can be made of such a 
size as to just include the wheel base 
length of the car. For the small garage 
which just ‘accommodates the car and 
where it is not desirable to enlarge the 
garage, in order to contain the turn-table, 
this convenient device can very easily be 
placed outside and in front of, or to one 
side of the garage as convenience and 
space may dictate. 


The main features that interest the 


prospective builder of such turn-tables 
are what material they should be built of, 
how they should be arranged so as to 
rotate easily, and how to rotate them. 
Figs. 1-C to 1-H: show some of the details 
which may prove valuable in the reader’s 
particular case. 

To begin with, the thicker the floor of 
the turn-table is made, the better; it is 
best to try and obain maple, yellow pine 
or other tough flooring about 1:4 to 1:4 
inch thick at least. The flooring should 
be placed across the beams, the same as 
in the usual building construction. For 
the average size car weighing 1,500 to 
2,000 pounds the timber understructure 
may be composed of what is known as 
2 by 6-inch wood beams, placed about 10 
inches apart. This can be strengthened a 
great deal by two or three series of cross- 
braces formed of 1x 43-inch stock, as 
shown at Fig. 1-C. Around the edge of 
the turn-table, under these beams, on a 
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Details Are Shown Above for Constructing a Home-Made Mechanical or Electrically Operated Turn-Table for the Private Garage. 


At Pen Is Shown An Ingenious Scheme Whereby the Power of the Car Itself Is Made to Revolve the Turn-Table, By Simply Placing the 
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diameter equal to that of the turn-table 
or somewhat less, a substantial circular 
iron or wooden rail should be placed, 
which is designed to rest on either roller 
or wheel bearings as shown in the detail 
drawings, C, D and E. Ií roller bearings 
are placed under the turn-table, these can 
be constructed from hard wood with an 
iron rod passing thru a hole drilled thru 
their centers, the rollers being not less 
than 2" in diameter and the iron rods 
being of 12" diameter stock. 

Suitable bearings can be cast of babbit 
metal with flanges and holes as shown at 
D, so that they can be securely fastened 
to a timber sub-base by means of lag bolts. 
The bearings for the roller shafts can 
also be formed of pieces of angle iron as 
shown at Fig. 1-D. With a hole drilled 
thru both webs, one to accommodate the 
shaft and two in the base web to anchor 
it in position by means of lag-bolts. 
Ordinarily, the rollers which might be 
constructed also of iron pipe with wooden 
plugs driven into each end and a shaft 
passing thru the center, should be spaced 
about 7 to 8 inches apart. The length of 
the rollers need be only 4 to 5 inches. 

At Fig. 1-F a circuit and arrangement 
is shown for a small electric motor used 
to rotate the turn-table. With the ordi- 
nary car, the turn-table can be rotated 
easily by simply pushing on the car, or 
else by placing a handle at an angle as 
shown in Fig. 1-B. А ™%-horsepower elec- 
tric motor will rotate the turn-table in 
about one-half minute or less with the 
weight of the car on *he table, if roller 
or wheel bearings are used. Altho not 
rotating so easily or with the same mini- 
mum of power, the turn-table can be fur- 
ther simplified by substituting for the 
wheel or roller bearings, simple flat wood 
plank suríaces smoothed up as well as 
possible, which surfaces must be kept 
well lubricated with soap, or a heavy 
grease such as Albany grease. 

Tf an electric motor is used under the 
turn-table, the small pinion on the shaft 
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of the motor is caused to mesh with a 
large gear, having about 100 or more times 
as many teeth as the pinion, and which 
gear is rigidly fastened to the central 
shaft of the turn-table. The center shaft 
may be composed of a piece of steel shaft- 
ing or else a piece of pipe two to three 
inches in diameter, and further description 
of this simple part of the device is un- 
necessary. 

Another suggestion for rotating the 
turn-table by means of a hand gear is 
shown at Fig. 1-С. Неге a rope, belt or 
chain has to be arranged to drive the 
turn-table by means of two grooved pul- 
leys or sheaves. The belt is crost so as 
to get as much of an arc of contact as 
possible on the small pulley which should 
be not less than one foot in diameter. 
Fig. 1-H shows a suggestion made by Mr. 
H. Gernsback, whereby the automobile can 
be made to rotate the turn-table itself. 
This is accomplisht in a very simple man- 
ner by arranging two rollers just at a 
point where they will come in contact with 
the rear wheel. Provision would have to 
be made of course to bring one of these 
rollers in contact with a friction driven 
wheel as shown in the sketch, this driving 
wheel being belted or geared in a simple 
manner to a vertical gear shaft which car- 
ries a pinion on its lower end. This pinion 
in turn, meshes with a large stationary 
gear, and in this manner rotates the turn 
table. 


GARAGE BURGLAR ALARMS. 


We will here consider briefly a review 
of the principal types of burglar alarm 
circuits suitable for garages. Fig. 2-A 
to 2-I illustrates some of the details of 
burglar alarm circuits each of which has 
merits of its own, some being simple and 
others tho a little more complex, having 
decided advantages which will appeal to 
many. 

Fig. 2-A shows how a bell-ringing 
transformer reduces the potential of a 
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service line to about 6 volts. Employing 
a relay having a resistance of from 4 to 
8 ohms and which may be constructed 
from a discarded bell or buzzer, a closed 
circuit system may be used as shown at A. 
Closed circuit contact-springs for doors 
and windows in the garage are used, and 
normally current passes thru the relay 
holding its armature against the magnets. 
Should either wire be cut, or the door or 
window be opened, thus open-circuiting 
the contact springs, the relay armature 
will be released and fall against the sta- 
tionary contact shown, closing the alarm 
bell circuit. 

The diagram at Fig. 2-B shows a simple 
and effective closed circuit system, em- 
ploying one or two cells of Edison pri- 
mary battery. These cells are thoroly 
adapted to closed circuit work, and have 
the advantage over gravity and other simi- 
lar cells, of not deteriorating in the least 
when standing on open circuit. A relay 
having about 50 ohms resistance is suit- 
able for a single Edison cell, and this may 
be constructed from a discarded bell with 
the magnets rewound with a fine wire. 
The relay closes the local dry battery cir- 
cuit thru the bell, if the wires are cut or 
the alarm springs opened by an intruding 
burglar “jimmying” the window or door. 

The diagram given at 2-C shows how 
three different things may be accomplisht 
with the circuit shown at "B"; firstly, the 
bell will ring if the thief opens the win- 
dow or door; secondly, if he cuts the 
wire or wires; or thirdly—if he short- 
circuits the wires. These results are ac- 
complisht by placing the closed circuit 
Edison: primary battery of one or more 
cells in the garage, and the relay in the 
house. 

The diagram at Fig. 2-D shows the 
simplest garage alarm one сап install 
This is an open circuit alarm using two 
or more dry cells with an ordinary bell 
and switch. It is not necessary to run 
two wires from the house to the garage, 

(Continued on page 79) 


‚ Electric Weather Forecasting 


For Amateurs 
By EVERETT LEO DEETER 


ROM time to time articles appear 
in the technical magazines on 
Weather Forecasting. This is an 
interesting study if one possesses 
the necessary registering instru- 


ments. As most of these are quite ex- 
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A Simple Wind Direction Indicator, Operating 


on the Wheatstone Bridge Principle. When 
the Rheostat Arm is Under the Same Relative 
Position as the Weather Vane Arm, the Gal- 
vanometer will Have no Current Passing Thru 
it, Giving Zero Deflection. By Calibrating the 
Rheostat for the Various Positions of the 
weather Vane, the Direction of the Wind Can 
Thus be Read off at Any Instant. 


pensive for the average amateur, it is the 
purpose of this article to assist him in 
the making of his own apparatus. 

The following description and figures 
wil enable one, with the aid of the usual 
shop tools, to construct and erect in his 
own home or laboratory an outfit neces- 
sary for the measuring of rainfall, the 
direction and the speed or pressure of the 
wind. The instruments are connected 
electrically to the registering meters. To 
this group may be added an accurate 
barometer and a thermometer, making a 
complete forecasting outfit. 

The wind direction indicator is of a 
unique type and makes use of the Wheat- 











Rain Gage Works on the 
Same Principle as the Wind Direction Indicator 


This Home-Made 


Illustrated at Fig. 1, і.е. the Galvanometer 

"A" Shows Zero Deflection When the Same 

Amount of Water is Placed in the Laboratory 

Container as that Registered at the Moment 

in the Out-door Rain Gage; Thus the Amount 

of Rain in the Exterior Container is at Once 
Known. 
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stone bridge circuit in recording, as also 
do the rainfall instruments. 

In constructing this indicator two small 
porcelain base rheostats are used, both of 
the same resistances, which should be 
rather large. One is secured to the vane 
as shown in Fig. 1, and the other is placed 
on a wooden base, somewhat larger, on 
which the points of the compass are grad- 
uated. This should be done by test as 
follows: After the completion of the vane, 
which should be well balanced, the two 
resistances R are wired in circuit as 
shown. Then if the wind is from the 
SW, for illustration, the contact arm on 
the vane will fall as shown. If the in- 
dicating rheostat is then adjusted until no 
current flows thru A, equal amounts of 
resistances will be in circuit at both rheo- 
stats, and the arms will be in the same 
corresponding place, as shown, between S 
and W. With the use of a compass, and 
by turning the vane by hand and holding 
it in the N, W, S and E directions while 
another graduates the indicating rheostat, 
it is an easy matter to finish the gradua- 
tion as the divisions are all equal. 

In Fig. 1, G is a brass collar, the 
bearing of the vane, which rotates about 
the steel pin M. The brush arm b is of 
spring brass and rests on a brass washer 
f, to which is soldered the connecting 
wire. Do not oil this junction, thus spoil- 
ing the electrical connection. 

The rain gage tanks are constructed of 
heavy brass or galvanized iron, in the 
form shown. The top conical portion 
measures eight inches across the top. The 
lower portion measures twenty inches 
high, and has a diameter of 3.52 inches. 
On this scale the actual rainfall is only 
one-fifth of that in the tank. If it is 
wished to measure the snowfall it will 
be necessary to add a heating unit to the 
gage. This may be accomplished by 
wrapping the lower portion of the gage 
with asbestos, then with a thermo-resis- 
tance wire, and another layef of asbestos. 
The whole is then covered with a fire- 
proof enamel. When connected in circuit 
with the correct voltage the resistance 
wire becomes heated, thus melting the 
snow, which may then be measured. 

The rain gage and circuit are shown in 
Fig. 2. A heavy brass wire, insulated 
from the gage, extends from the hard 
rubber support to the base, which is 
also of hard rubber and sealed to the 
lower end of the tank. 

Here it is soldered to a bolt at g, from 
which connection is made, passing out at 
f thru a bushing. The other connection 
consists of a wire soldered to the tank b. 

Suppose that two inches of rain fall 
into the gage. Then closing the bridge 
circuit we find a current flows thru A, 
which passes thru the water in the gage. 
If water is now added to the similar 
recording gage some of the current divides 
and passes thru the resistance of the 
water. When the amount of water in 
each is equal the ammeter A will read 
zero, as the resistances of the two are the 
same. The height of water in the latter 
will then equal that in the receiving gage 
exposed to the weather. In measuring it 
must not be forgotten that the gage mag- 
nifies five times. It must also be remem- 
bered that the tanks must be identical in 
size, and the wire'in each must be placed 
in the same place, directly in the center. 
and the circuit resistantly balanced. It 
is necessary to have a supply of rain- 
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water on hand to use in the indicating 
gage if accurate results are to be had, as 
the resistance of rainwater differs some- 
what from that of well water, The volt- 
age required in this circuit will be rather 
large, and is*best found by experiment, 
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The Diagram Above Shows the Circuits Em- 
ployed with all of the Weather Forecasting 
Apparatus Here Described. 


as the conductivity of the water differs in 
the various parts of the country. 
As it would be necessary to drain the 


_gage quite often, an automatic drainer is 


made use of, and is illustrated in Fig. 2. 
When current is applied to the electro- 
magnet the plunger is drawn back and the 
gage is drained. А tin shield on the 
plunger protects the electro-magnet. The 
pieces I are of soft iron. A pet-cock may 
be attached to the indicating gage for 
drainage. 

The wind speed indicator, as shown in 
the illustration, Fig. 3, is quite simple. 
A permanent magnet, rotated by the wind 
cups C, passes over two electro-magnets 
and generates a voltage in them, which 
is registered on a volt-meter or frequency 
meter. The electro-magnets are not con- 
nected by a back cross yoke, as in a low 
wind the permanent magnet would have a 
tendency to stop when it past over them. 


(Continued on page 84) 

















A Very Ingenious Wind Speed Indicator is 
Shown in the Illustration Above. The Cups 
Which Catch the Wind and Spin the Arms 
Around at a Speed Proportional to the Velocity 
of the Wind, Carry with Them a Horse-Shoe 
Magnet which Produces an Еті. in the Circuit 
Connected to the Stationary Electro-Magnets, 
which Emf. Can be Registered or Indicated 
in Any of the Usual Ways. 


Paraffin--Its Properties and Use 


HE word paraffin indicates “little 
affinity.” It is applied to a group 
of compounds of carbon and hydro- 
gen of varying composition, but all 
following rigorously the following 
formula. The molecule, of any one paraffin, 


PARAFFIN _ 
WAX 
IN INNER 


VESSEL 


contains twice as many hydrogen atoms as 
it does carbon atoms, plus two. Thus, a 
paraffin containing only one atom of carbon 
in its molecule, contains four of hydrogen; 
one containing two atoms of carbon, con- 
tains six atoms of hydrogen, and so on. 

In going far up the series, a paraffin con- 
taining twelve atoms of carbon for instance 
in its molecule, would contain twenty-six 
atoms of hydrogen. The more carbon a 





to constitute the arrangement of a hydraulic 
trough. By this simple device, marsh gas 
can be collected in considerable quantities, 
b t naturally impure. 
When we go up the line, we find after 
a while, that paraffins containing more 
А atoms of carbon in the 
molecule are liquids and 
these are present in oils 
(common kerosene is an 
example), which may con- 
tain a large percentage of 
paraffin. 


Pe 


How to Melt Paraffin Wax 
Safely. The Pan Containing 
the Wax Is Placed in a Larger 
Vessel Filled with Water. 


PC 


Continuing on our way, 
we find solid paraffins con- 
taining in each molecule, 
a comparatively large num- 
ber of atoms of carbon, 
and these may be soft like 
vaseline, or with more 
carbon in the molecule, may be hard as a 
piece of wax, and in this case are called 
solid paraffin, paraffin, or paraffin wax. Car- 
bon, itself, is black, except in the diamond, 
but in a paraffin compound, colorless gas, 
colorless liquids, or pure white solids re- 
sult from the combination of the black car- 
bon with the gaseous invisible hydrogen. . 

Paraffin wax, snow white.in color, almost 
odorless, tasteless, hard at ordinary temper- 


paraffin contains, the less volatile it is. ` 


Starting off with the molecule containing a 
single carbon atom, we have in this com- 
pound a gas so light that it may be used 
for inflating balloons, and which burns with 
a slightly yellow flame of hardly any illu- 
minative power. 

f Marsh gas (as this compound is called), 
1s interesting in its way; 1t 15 a prominent 
constituent of coal gas, and is produced in 
the destructive distillation of many kinds 
of organic matter, and in many cases is 
evolved from decaying matter. It can often 
be collected in swamps. A funnel is in- 
verted in swampy water covering decaying 
vegetable matter, and a bottle full of water 
is inverted over the funnel stem so as 





Carrying Water in a Sieve Which Has Been Dipt 


in Hot Paraffin Wax. 








Collecting Marsh Gas (or Paraffin Gas) from De- 
caying Matter in a Swamp. 


atures, absolutely water-repellant, is used 
in great quantities in electrical work. It is 
an almost perfect insulator, and if melted 
around conductors, operates to exclude all 
moisture. Even if the conductors, by acci- 
dent, have become somewhat moist, the hot 
paraffin wax poured over them (as in tub- 
ular casings, junction boxes, and the like) 
will at least do some work in the way of 
expelling all the moisture, and will exclude 
it in the future. 

The wax melts with great readiness, to a 
clear liquid which will penetrate every- 
where. The safest way to melt it is in a 
double sauce-pan or water-bath. This is 
especially recommended to the housewife 
who may be using it to pour over her pre- 
serves. If heated directly on the stove it 
may get so hot as to be dangerous, owing 
to the fact that it may ignite and spread 
to the person’s clothes. 

In the city streets, where electricians are 
working in a manhole, the paraffin pot, in 


(Continued on page 89) 


A Compensated Selenium Cell 
Ву W. L. GRIPENBERG 


(Note.—Mr. Gripenberg, of Finland, ts 
probably the greatest living authority on 
selenium cells. He has invented many new 
types, and his cells are considered the most 
sensitive ever built. —EDITOR.) 


N several applications of the selenium 

cell it is highly desirable that the dark- 

current should be as small as possible; 

in order to achieve this the so-called 

differential connection is used; an 
equal current is sent in opposite directions 
through the apparatus actuated by the 
photo-electric current. 
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Clever Scheme Perfected by the Author for Mak- 
ing An Accurately Balanced Duplex Selenium 


Light Sensitive Cell, for Use.in a Differential 
ircuit. 
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Selenium is very sensitive to changes іп 
temperature and moreover is liable to 
spontaneous, gradual changes in resistance, 
going on slowly for months and years; it 
therefore is necessary to use as resistance 
in the compensating circuit a selenium cell 
in every respect similar to the "feeler"-cell. 
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But similar cells are difficult to make and 
usually behave differently afterwards. 

In order to attain identical behavior 
under all circumstances, the writer has had 
recourse to the expedient of using the same 
plate of selenium for both cells; there was 
however still the fact to keep in view that 
comparatively great inequalities are to be 
found even in the same piece. The vio- 
lent contraction during crystallization pro- 
duces cavities, etc., in the interior. 

The difficulty was finally overcome by 
using alternate strips of the plate for the 
two circuits. 

The narrowness of the strips was limited 
by the fact that the light action travels a 
certain distance into the darkened parts of 
the selenium—also laterally—quite an ap- 
preciable way, altho by no means so great a 
distance as in single crystals, as discovered 
recently by Dr. F. C. Brown. (In fact, a 
plate consisting of a single individual crys- 
tal can be made, but not yet commercially ; 
it could not be used for the present pur- 
pose.) 

The figures show the construction as 


(Continued on page 92) 





This department will award the following monthly prizes: ‹ 
The purpose of this department is to stimulate experimenters toward accomplishing new th д 
idea submitted to the Editors of this department a monthly series of prizes will be awarded. 
and for the third best a prize of $2.00. 
Use only one side of sheet. 


most useful, practical and original 


mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, 
We will make the mechanical drawings. 


orate, and rough sketches are sufficient. 














First prize, $5.00; second prize, $3.00; third prize, $2.00. È 
р hings with old apparatus or old material, and for the 


For the best idea sub- 
The article need not be very elab- 
Make sketches on separate sheets. 











FIRST PRIZE, $5.00 


CLOCK WITH LUMINOUS DIAL 

A clock arranged so that the dial can be 
illuminated from the inside, at night, 
when it is desired, is very novel and use- 

















The Lay-Out of the Luminous Dial Clock Is 
Clearly Shown Wee ше Incandescent Lamp in 
ts ase. 


ful. Any clock can be arranged thus by 
one or two changes to wit: 

The ordinary metal dial (A) will have 
to be removed and a semi-transparent one 
put just in its place. A good way to make 
this, is to first cut out a disc of thin cellu- 
loid, taking pains to get the size of same 
correct, and then paste smoothly over this, 
a piece of thin bond paper,—a tinted paper 
produces a good effect. The figures of the 
hours can then be neatly made on the 
paper, arid the dial with appear similar to 
an ordinary one until lit up from behind. 

It will of course be necessary to punch 
holes in this dial for the various hands. 
For the light, a small flashlight bulb (B) 
is sufficient, placing it near the back. 

The socket (C) can be mounted on 
some insulating material such as fiber, etc, 
(E) which in turn is secured to the back 
of the clock as shown. The lamp ter- 
minals are brought out to two binding 
posts (F) on the outside of the clock one 
of which must be insulated therefrom. 

Contributed by JAMES P. LEWIS. 


ELECTRIC TOY GUN 


How many of us experimenters have 
oíten desired to make a gun which will 
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How to Build a Toy Electric-Magnetic Gun. 
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SECOND PRIZE, $3.00 


A SAFE REMINDER 


A bookkeeper friend of mine was troubled 
with chronic forgetfulness, so much so that 
he often forgot to lock the safe when he left 
the office. I then made the following at- 
tachment, which has given great satisfac- 
tion. 

At first, I fastened a set of contacts to 
the safe by means of a small bolt, in such a 
manner that when the safe is locked the 
contacts will be separated by the action of 
the handle. I then ran two wires from this 
contact to the top side of the safe, fastening 
them at this point to another ‘‘contact- 
breaker” of the special construction shown 
in the diagram. On opening the safe in 
the morning, the bell will continue to ring 
until he hangs up his hat; and on leaving 
at night the bell will ring until he locks the 
safe. The wiring is entirely insulated from 


the safe but if desired, one side of the bat- 
tery can be grounded thus employing the 
iron structure in place of one of the wires. 


Contributed by C. C. CAMPOS. 
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Battery 


Helping the Memory So That You Will Not 
Forget to Lock Your Safe. Remove Your Hat 
With Door Open—Bell Rings. 


not necessitate a series of solenoids and 
still work by means of the old standby 
(juice). Perhaps some of us have been 
lucky enough to build one on the principle 
of the gun featured in this magazine some 
time ago, which theoretically hurled the 
projectiles 90 miles. 

But, here we have an electromagnetic 
gun comprised of a single solenoid, a re- 
ceiver, for the bullets which can be wood, 
metal, or anything else equally as effective, 
and a machine gun arrangement so that 
rapid firing can take place by means of 
the commutator device. 

Essentially, a metal bore, a pipe or other 
suitable tube thru which these projectiles 
are to pass, is mounted on a wooden base 
so that to be able to swing laterally and 


(Continued on page 92.) 
45 











THIRD PRIZE, $2.00 


PAPER DIAFRAM FOR ’PHONE 


A very good way to modify the strength 
of the tone in the receivers when at code 
practice is to make a paper diafram. The 
face of an old business envelope is about 
the right material and thickness. Into this 
diafram insert a small steel sewing needle 





of the Code Signals 


Modifying the Loudness 
With a Paper Diafram and a Steel Needle. 


as in figure 1. This needle should run 
only part way through the paper as in 
figure 2 and 3. This diafram is substi- 
tuted for the regular one. The strength 
may be varied by changing the relation of 
the needle to the pole-pieces as in figures 
4 and 5. Static noises may be imitated 
by working the needle holes larger. 
Contributed by DURWARD GUTH. 


BALANCE WHEEL MOVES 
WATCH. 


Almost everyone knows that one of 
the fundamental laws of physics states 
that to every action—there is an equal 
and opposite reaction. But very few 
persons would think that when this 
law is applied to a watch, the balance 
wheel tends to turn the watch in the 
opposite direction five times a second. 

This can be easily shown by suspend- 
ing a watch or small clock by four cords 
so that it ‘сап rotate freely with the 
face parallel to the ground. А small 
mirror is attached to one side with a 
piece of wax in a vertical position. 
When the watch is apparently motion- 
less a beam of light is directed on the 
mirror and the reflected spot will be 
seen to vibrate in synchronism. 


. Contributed by CLYDE KEITH. 





Vereor ight bean 


That the Balance Wheel of a Watch Will Move 
the Whole Watch Is Surprising. \ 





Interesting Chemical Experiments 
By О. IVAN LEE, B. Sc. 


How to Make Fire Burn On Ice 


Carbid or more properly, calcium carbid, 
is a wonderful substance made in the electric 
furnace by heating lime and coke. It isa 
hard grey stone-like material and no doubt 
familiar to you as the gas-generating medium 
employed in some kinds of bicycle lamps. 
When brought in contact with water it 





If a Few Lumps of Carbide are Placed on a Block of 

Ice, the Heat Generated the Chemical Reaction 

Will Begin to Bore Little Holes in the Ice. If the 

Acetylene Gas Evolved can be Ignitei the Ice 
Appears to be Burning. 

instantly liberates the gas, acetylene, which 

gives a brilliant light when properly burned. 

This property can be strikingly demon- 
strated in the following manner: 

Place a few lumps of carbid on a block of 
ice. Above the freezing point of water 
(32 degrees F) ice is always covered with a 
film of water sufficient to start some action 
with the carbid. The heat generated by the 
chemical reaction melts more ice, making 
more heat and generating more gas, so that 
in a moment, the lumps will have begun to 
bore little holes in the ice. If a match is 
applied, the escaping acetylene gas ignites 
and burns with bright but smoky flames 
so that to the observer the ice appears to be 
burning. Since acetylene gas contains, 
much carbon, when it is burned in the air 
without special burners, it gets insufficient 
oxygen to burn up all this carbon. As a 
consequence of this richness in carbon, or 
insufficient oxygen, a veritable “black 
snowstorm” results in a few minutes. On 
this account it is advised that the experi- 
ment be performed outdoors, but not on 
Monday! (Wash-day.) 


A Beautiful Experiment 


Most substances which dissolve in liquids 
to give colored solutions, confer the same 
color on the fluid regardless of whether you 
look at it or thru it. For instance, if a 
little bluing is put into a glass of water, the 
water looks blue no matter how you look at 
it, the only difference being that in some 
positions the color may appear darker than 
in others. In the language of science, the 
light transmitted is the same as that 
reflected. There are a limited number of 
substances, however, which in solution 


Digit Gor gle 


have the wonderful power of reflecting a 
different color of light from that which they 
transmit. One of these substances is the 
dye eosin, widely used for making red ink. 

Fill a tall glass pitcher or similar vessel 
with water and if possible put it in bright 
sunlight. When the water is quiet, drop a 
little red ink on the surface with a medicine 
dropper. As the dye dissolves and descends 
in smoke-like swirls, you will be astonished 
at the delicate apple-green color reflected 
entwined with the rosy pink to be expected. 
The green color may be intensified Бу view- 
ing the solution against a black background. 
On the other hand, if you hold the solution 
against the sunlight or look thru it at a 
sheet of white paper, it will appear almost 
exclusively pink. If the solution is diluted 
with increasing volumes of water, you will 
find that the green light is much more 
persistent than the pink and will manifest 
itself long after the pink has vanished. 

If no red ink is available, perhaps you 
have some quinine tablets in the medicine 
closet. Sprinkle a bit of this on the water 
or dissolve the pill if it is in pill form (if in 
a gelatine capsule, remove from capsule 
before using), and then add a few drops of 
sulfuric acid. If not to be obtained else- 
where conveniently, take a little from a 
storage battery, using a glass tube. As 
soon as the acid enters the solution, you 
will observe beautiful sky-blue streamers of 
light, yet if the solution is held against the 
light, it will be found entirely colorless! 

Supposing that you have been disap- 
pointed in your search for red ink or quinine 
and sulfuric acid, perhaps you know where 
there is a horse-chestnut tree. If so, take 
a sharp pen-knife along, and when you have 
found the tree, cut away a small square of 
the rough black outer bark, and remove a 
few splinters of the soft red inner bark. 
Drop these on the water as described in the 
experiment with red ink and quinine. As 
with the latter, a powerful bright blue light 
floats down from the surface of the water. 
The effect is particularly fine when viewed 
from above, for then the blue light appears 
more concentrated, and it will be noticed 
also that the inside of the glass vessel, 
especially that nearest the source of light, 
appears to be lined with a kind of halo of 
blue light. As in the previous experiment, 
tho, the water appears nearly colorless 
against white paper. On standing awhile, 
a red coloring matter in the bark having no 
connection with the substance causing the 
blue light dissolves out and somewhat 
obscures the blue color. 

In general, these experiments can not be 
so successfully carried out by artificial light, 
unless an especially powerful light is used 
such as an acetylene bicycle lamp. Since 
the particular kinds of light which are the 
cause. of these beautiful reflected colors, 
can not pass through glass easily, better 
effects are obtained by concentrating the 
beam of light from the lamp directly on top 
of the water. 


Some Experiments With Iodine 


Pure iodine is a black, shining crystalline 
substance, looking much like grafite. Since 
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it is too concentrated and inconvenient to 
use in this form, druggists make a solution 
of it in alcohol and water, together with 
some potassium iodid (which also contains 
iodine). The potassium iodid is necessary 
mainly to make a strong solution, since 
neither water nor alcohol can dissolve much - 
iodine unaided. This solution of iodine is 





If Some Red Ink is Dropt into Clear Water in the 
Glass Pitcher You Will be Surprised to See the Vari- 


Colored Swirls which Sink Downward Thru the 
Water. Other Chemicals Give New Colors. 


called tincture of iodine, and should be in 
every household for use on cuts and sprains. 


How to Remove Iodine Stains 


In applying tincture of iodine to a cut 
finger or a sprained ankle, some is very 
apt to get on fingers where it is not wanted 
or stains a handkerchief or towel. The 
brown stains resulting are quite soap- and 
water-proof and for lack of any other means, 
are usually allowed to wear off. И you have 
dabbled in photography at all, you must be 
well acquainted with sodium hyposulfite 
or just plain “hypo,” as the photographers 
call it. Dissolve a couple t teaspoonfuls 
of “hypo” in a quarter glass of water, and 
pour a little into a glass of water which has 
been colored brown by adding a little 
tincture of iodine. Instantly the solution 
will be as white as any spring-water. Now 
put a drop of the tincture on your finger, 
let it dry, and then apply some of the hypo 
solution to the brown spot. It will disap- 
pear like magic. Old spots may require 
several applications and more rubbing. 

Iodine has the power of forming а blue 
color with starch, the merest trace being 
sufficient. Drop a little tincture of iodine 
much diluted with water, in some corn- 
starch which has been rubbed in a spoon and 
heated a moment. A deep blue color will 
be formed— black if the iodine is too strong. 
The same experiment can be illustrated by 
adding a little of the tincture to a glass of 
water in which some library paste has been 
dissolved. With a little adjustment, a 
fair imitation of a glass of elderberry wine 
will be obtained. 





New York Radio C 


HE Radio Con- 

[ vention and 

Exhibition or- 
ganized by the Ex- 
ecutive Radio Coun- 
cil of the second dis- 
trict which includes 
southern New York, 
Long Island, Staten 
Island and northern 
New Jersey, was a 
“howling” success. 
The radio conven- 
tion and exhibition 
was held on the gi- 
gantic roof garden 
of the Hotel Penn- 
sylvania during the 
days of March 16th 
to the 19th inclusive. 

Our sister publi- 
cation RADIO 
NEWS had a booth 
at the show and Mr. 
Robert E. Laeault, 
Associate Editor of 
RADIO NEWS, 
and Mr. Joseph H. 
Kraus, Field Editor 
of SCIENCE AND 
INVENTION, en- 
tertained hundreds » 
of persons daily. Both publications as 
well as the various radio and electrical 
books publisht by these magazines were 
on sale. 

The show was a great success both 
commercially and scientifically speaking. 
The army and navy officially recognized 
the show by sending excellent displays of 
apparatus, which were manned with ex- 
pert operators from the respective arms 
of the service, and messages were received 
and transmitted every day. The various 
exhibitions of radio manufacturers, in- 
cluded both dampt and undampt wave 
apparatus, while the majority of them 
featured two and three stage audion am- 
plifiers used in connection with loud 
speakers fitted with big horns, particu- 
larly the Magnavox apparatus, whereby 
the dots and dashes as well as wireless 
telephone music poured forth in great 
volume. 

The U. S. Navy installation was one of 
the best of the exhibits, and when the 
music was received from a U. S. Signal 


Hymns by Radio 


Church hymns by wireless telephone 
became a reality recently when the mu- 
sical service at the Calvary Church of 
Pittsburgh, Pa. was sent out via the 
experimental radio station of the West- 
inghouse Company at East Pittsburgh. 
A private telephone line was installed 
between the church and East Pittsburgh, 
and the music collected in transmitters 
at the Calvary Church and transmitted 
over this line. It was then amplified and 
sent out over the radio telephone, making 
it possible for persons, having wireless 
receiving sets, within several hundred 
miles of Pittsburgh to hear the hymns. 
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Photo At Left 
Shows Radio Con- 
trolled Car Which 
Was Operated By 
Wireless Waves 
at the Recent 
Radio Convention 
and Exhibition 
Held at the Hotel 
Pennsylvania, 
New York City. 
Photo Below, 
Shows Miss Ethel 
Gladwin a Visi- 
tor at the Ama- 
teur Radio Show, 
Listening to An 


Radiophone 
Instructor, Mr. R. 
R. Keller. 


Corps station located near the Battery, 
New York City, it showed what fine tun- 
ing could be done and weeded out inter- 


nnam 


May “Radio News” 
The Arc and Radiotelefone Trans- 


mission 
By John F. Bront 
The Construction of Intervalve and 
Telefone Transformers 
By Joseph Reeds 
The Efficient Design of Vacuum Tube 
Telegraph and Telefone Sets 
By Jesse Martsen 
A New Device to Obtain A C froma 
D C Supply By D. R. Clemons 
The Radio Compass 
By Lt. Com'dr. Frank Luckel, 
U. S. Navy 
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fering radio-telegraph signals. It was re- 
markable to note how short an antenna 
was being used by the various exhibitors 
who had receiving working,—the 
army and navy using very short aerials. 
Of course the multiple- stage audion am- 
plifiers made this possible. 

One of the biggest hits at the radio 
show was the daily exhibition of the 
wireless controlled torpedo which is 
shown in one of the accompanying photo- 
graphs. The second photograph herewith 
shows Miss Ethel Gladwin listening to 
messages being received via radiophone, 
by R. R. Keller. 

One of the features of the convention 
was a code speed test and the presen- 
tation of the silver 
loving cup suitably 
inscribed to the 
winner, Mr. B. G. 
Seutter, operator of 
the NEw YORK 
TımĒmeEs Trans-At- 
lantic radio receiv- 
ing station, which 
was a feature of the 
banquet given on 
Saturday evening in 
the great ball room 
of the Hotel. Mer. 
Seutter was saluted 
as Champion Radio 
Operator of the 
world in having es- 
tablisht a new record 
by receiving 48-3/5 
words per minute 
with only two typo- 
graphical errors. 
The presentation of 
the loving cup to 
Mr. Seutter was 
made by Mr. J. O. 
Smith, Chairman of 
the Radio Committee 
and Toastmaster for 
the evening. 


Mr. Seutter won 
his title in a contest 
conducted at the Ex- 
hibition and Conven- 
tion Hall together with more than 60 
other operator contestants; the former 
radio speed record of 47 words per minute 
with three errors was held by Tony Ger- 
hart of San Francisco, an employee of 
the Radio Corporation of America. 


sets 


Chinese Wireless 


Announcements have appeared in the 
Peking, China, LEADER stating that the 
Government wireless station at the 
Temple of Heaven, Peking, is open for 
service, and that all telegraph offices m 
the city will accept radiotelegrams at the 
same rates as those charged for land-line 
messages for transmission to Kalgan, 
Wuchang, Woosung, Shanghai, and Foo- 
chow. Special rates apply to radiotele- 
grams sent to ship and aviation stations, 
and such messages are accepted only by 
the central office. . 
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By ARTHUR Ж. LYNCH 
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months 
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when 

ex-Sec- 

retary of the 
Navy Daniels 
delivered a 
speech from the 
deck of the U.S. 
battleship Penn- 
sylvania to an 
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пт WONCHIONUNINGN the Panama 
Line is the ` 
eliminating of 
the head phones, 
worn Бу the 
radio men while 
on "watch." On 
our passenger 
vessels, the 
radio men stay 
on watch from 


audience of sev- five to eight 
eral thousand, hours. By the 
үп ууш ее end of the last 
Square, New hour the pres- 
IP sure of the tele- 
d feet from phones against 
maneuvers at ш ка 
Guantanamo Е 
Cuba, it was fortable. Now, 
considered quite the operator 
a wonderful may be in any 
communication part of {һе 
feat, but little room and listen 
thought was to the traffic of 
given it as a Photo Courtesy of Marine Journal, other vessels 
forerunner of a The Telemegafone Is Here Shown in Successful U die Fall River Steamer “Prymat for OE having 
decided change e elemegatone is ere own in uccesstu se on e a ive mer y u a cable from 
in the manipu- Reproducing Band. Music Picked up by the Ship's Radio Set. The Band Was Playing 50 Miles the equipment 
lation of our Away in New York City at the Time. running to his 
steamers. р f : head. 
In order to appreciate more fully just telemegaíones are being used. for a OTHER APPLICATIONS POSSIBLE. 

how shipping is being benefited by the number of purposes. In this instance. Running up New York Harbor, in mid- 


application of part of the system used 
by ex-Secretary Daniels, a brief non-tech- 
nical description of the entire undertaking 
will not be amiss. 

Aboard the Pennsylvania there is a 
powerful wireless telephone equipment. 
A long cable from the radio set to the deck 
was connected to the transmitter, into 
which Mr. Daniels delivered his speech. 
The radio waves from the Pennsylvania 
were thus controlled by the voice tones 
and converted from sound waves into 
electrical waves, which were sent into the 
ether, which is considered the medium 
thru which radio waves are propagated. 

Up on the tower of the Times Building 
a number of radio engineers and Naval 
Communication Officers installed a com- 
plete wireless receiving outfit, for the 
purpose of picking up the speech from 
the battleship. By an application of 
amplifying apparatus the feeble impulses 
or ether waves which would have ordi- 
narily been picked up at the receiving 
station, were brought up to sounds of 
great volume, being used to operate a 
device which is a combination of the 
telephone and megaphone, called in elec- 
trical parlance a telemcgafone. 

In order that the crowd in Times 
Square could hear this greatly ampli- 
fied sound, the telemegafone was in- 
stalled in a window, on the second floor 
of the building and connected to the re- 
ceiving apparatus in the tower. 


MARINE USE MORE SIMPLE. 


Under the direction of S. Lebowitz, 
Radio Supervisor of the Panama Line, 


however, the part played by radio is left 
out, and use is made of the direct 
amplification of the voice or music by 
an electrical method for local use. 

The increase in the amplitude of the 
sound waves is so great that it permits 
vessels to carry on a conversation when 
more than three miles apart. This must 
not be confused with the short-range 
wireless telephone, which is being used 
so extensively. There are no electric 
waves. The distance is bridged by the 
amplified sound waves, produced Бу 
ordinary speech, and carried directly thru 
the air. 

The captain on the bridge does not have 
to resort to the blinker, radio or any 
of the other means of inter-ship com- 
munication. All he has to do is talk into 
the transmitter, which is quite similar 
to the ordinary desk telephone. 

REPLACING A BAND. 

By applying the telemegafone to the 
phonograph, music of regular band vol- 
ume is produced. Music is most enter- 
taining aboard ship, but the ordinary 
phonograph variety is not well-suited for 
dancing in a large salon or on deck. A 
band is expensive and increased costs 
have eliminated them from most of our 
passenger vessels. In order to make 
travel on his line as fascinating as pos- 
sible and live within reasonable cost limits, 
Mr. Lebowitz has taken advantage of this 
electrical substitute for the band and 
officials of the line and passengers have 
exprest great enthusiasm. 

Another very valuable use for the tele- 
megafone, which has been adopted by 


48 


єз 


winter, at the helm of a tug, in the teeth 
of a stiff wind is not very uncomfortable, 
if the window of the pilot house is kept 
closed. In assisting a large steamer to 
berth there are generally a number of 
orders to be sent back and forth from ^" 
the steamer to the tug and vice versa: ` 
The pilot house window does not long re- : 
main closed. By using the telemegafone, - 
it becomes possible for the man in the pilot 

house to speak his orders into the trans- 

mitter and have them shouted thru the 

megafone, placed conveniently on the roof. ^ 

Orders for the movement of the lines, 
along the dock, could. be given without 
the possibility of the officer in charge 
bursting a blood vessel, in an attempt to 
make himself heard above the roar of 
the wind. The direction of the megafone 
could be under the control of the officer, 
if a suitable rack and pinion device were 
attached. Officers, in other parts of the 
vessel could hear commands from the 
bridge without difficulty. 

The illustration herewith shows раѕ- 
sengers on the Fall River Line steamer 
Plymouth listening to a band playing in 
the Seventy-First Regiment Armory, New 
York City, altho they are fifty miles up 
Long Island Sound. Particular attention 
is directed to the fact that there are no 
instruments to be seen other than the 
telemegafone. The music was picked up 
by the steamer’s radio instruments and 
then carried to the salon by a cable, 
which was, connected to the telemegafone. 
The application of these instruments for 
the entertainment of passengers is becom- 
ing widespread upon steamers. 





“Radio Vaudeville” Heard Miles Away 
DARNE | 


A “wireless vaudeville” performance was 
taged in the home of Robert F. Gowen 
t Ossining, N. Y., recently, and was 
ransmitted by radio telephone to audiences 
niles away. One ot the photographs shows 
Xosetta and Vivian Duncan, twin sisters 
n Fred Stone's "Tip Top," a New York 
heatrical success, starting their act be- 
ore the transmitter. Among those 
oresent was Mr. І. R. Lounsberry, well 
known as an amateur radio experimenter, 
who arranged the transmitting apparatus. 

.Mr. Robert F. Gowen at whose home the 
show was given, is the Chief Engineer of 
the DeForest Radio Telephone and Tele- 
graph Co., which has a station at High 
Bridge, New York City, at which station 
Dr. Lee De Forest, the inventor, and a 
party of guests overheard the musical num- 
bers and dialog of the entertainers. 

Selected audiences in various cities in 
Connecticut, Ohio, Arkansas, Illlinois, and 
Washington, D. C., also heard the show 
staged at Ossining, N. Y. 

























DARE 


The Misses Rosetta and Vivian Duncan, from the New York Musical 
Comedy Success, “Tip , 







Top," Gave a Song Review at the Residence 


of Robert F. Gowen, Ossining, N. Y., a Short Time Ago and the Con- 
cert Was Sent Out Thru Mr. Gowen's Wireless Telephone Apparatus 
and Picked Up By Amateur Radio Stations Hundreds of Miles Away. 
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Chicago 
The first mes- 

sages ever sent by 

radio from one 
school to another, 
in line with the 

Board of Educa- 

tion plan to estab- 

Radio Messages Were 

Recently Exchanged 

Between Chicago 

High Schools, in 

Which City the 

Board of Education 

Is Planning to Estab- 

lish the Study of 

Wireless Telegraphy 

in the High School 

Curriculum. 
emanat 

lish wireless tele- 
graph апа  tele- 

graph outfits in 


High School Radio 

Chicago's high schools, were exchanged 
recently between the Lane Technical and 
Tilden High Schools of Chicago. Both 
telegraph and telephone messages were 
sent. The photograph shows members of 
the High School Radio Association get- 


ting a message at the Lane Technical 
School from the Tilden School. Those 
in the photo, from left to right, are 


Richard Rhodes, Herbert Moos, Carl UI- 
rich, President of the Association, and 
George Frost, Secretary. 
Radio-telegraphy and telephony have 
been given such a distinct impetus thru 
the great organization activities of our 
army and navy in the World War, that 
many high schools thruout the country 
are encouraging the art by giving lectures 
from time to time as well as aiding in 
the installation of a station by the pupils. 


A New Binding Post 


In electrical work it is often seemingly 
little that makes a great difference in 
operation, and perfection in details has 
a great effect on the attainment oí re- 
sults. There is nothing more aggravating 
than a poor binding post. The new bind- 
ing post which we illustrate presents va- 
rious features of superiority; there is 
practically nothing about it to wear out; 
it will receive a wire and hold it firmly 
without marring it; and as regards its 
appearance the illustrations speak for 
themselves. These posts are particularly 
recommended where perfect connections 
which will resist vibration are to be made. 
The contact suríaces between which the 
wire is gript are practically the full 
width of the post, and the opposed faces, 
gripping the wires, are accurately parallel. 
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Opened. 
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Closed. 


These binding posts are highly recom- 
mended for testing laboratories and in 
general wherever really good work is to 
be done. They are made in various sizes, 
the largest passing a 150 ampere current. 
Nothing is more aggravating than binding 
post troubles. Here we have an evident 
attempt to get rid of them. 


Some radio experimenters have the 
habit of clamping the wire terminals to 
wood or other bases simply by curling 
the wire under a washer held down by a 
wood screw. Such connections are liable 
to give rise to an “open circuit” at any 
time, especially when a long distance 
record is sought by the radio experi- 
menter. The use of suitable binding 
posts always pays in the end. 


DROS 





A Decremeter for the Amateur 


The measurement of the logarithmic decre- 
ment has always been the greatest obstacle 
in the way of proper tuning of the amateur 
radio transmitter. The delicacy of the hot- 
wire, current-squared meter used in the 
construction of decremeters, with its high 
cost, have placed the instrument entirely 
beyond the reach of the amateur. 

The operation of the instrument is as 
follows: The Decremeter is first adjusted to 
perfect resonance with the antenna circuit 
as indicated by maximum illumination of 
the oscillatory circuit bulb. The coupling 
between the decremeter and the transmitter 
is then varied until the illumination pro- 
duced on the screen by the two bulbs is 
equal. А resistance is now cut into the 


і 
i 
і 
| 
| 
| 
| 
| 


{ This New Decremeter Does Not Reauire а Hot-wire Meter, is Ac- 
curate and Solidly Constructed and Is Excellently Adapted to Ama 


teur Needs. 


It Will Measure Both the Logarithmic Decrement an 


Wave Length, and Sells At But a Small Fraction of the Cost of 


Any Other Decremeter. 


It Is Provided With Two Small Incandes- 


cent Electric Light Bulbs Which Are Mounted at the Bottom of a 
Cylindrical Tube, the Upper End of Which Is Closed Ъу а Frosted 


Screen. 
the Oscillator: 


by Two Dry Cells. 


battery circuit by throwing a switch, which 
reduces the current by a suitable predeter- 
mined fraction, and thereby reduces the 
illumination on the screen associated with 
the battery circuit bulb. The variable con- 
denser of the decremeter is now rotated, 
first on one side of resonance and then on 
the other, until the illumination on the two 
halves of the screen is again equal, and the 
scale reading is taken in each position. 
The difference between the two readings 
is the sum of the decrement of the circuit 
under measurement and that of the decre- 
meter itself. The decrement of the decre- 
meter is subtracted to obtain the final result. 
No complicated calculations of any kind 
are necessary. Тһе measurement of the 


One of These Bulbs Is Lighted by the Current Induced in j 
Circuit of the Decremeter and the Other Is Lighted 


A Tubular Shield Is Provided Thru Which the 
Screen Can Be Viewed. 





logarithmic decrement has thus been re- 
duced to its simplest possible terms, the 
total time required for making a measure- 
ment not exceeding one minute. 

The United States laws governing radio- 
communication state that the logarithmic 
decrement shall not exceed two-tenths. 
Under these conditions it is actually possible 
to radiate more energy which is effective in 
transmitting, than with a broad wave of 
high decrement. А hot-wire ammeter in 
the antenna does not give a good indication 
of the effectiveness of a radio transmitter, 
because it does not distinguish between the 
condition where the energy isspread over a 
broad band of wave lengths and the condi- 

(Continued on Page 84) 


Compact Audion Control Unit 


HE new vacuum tube control unit ary. It makes the cumbersome and ex- 


here illustrated embodies a new idea in 
design that may be clast as revolution- 


pensive cabinet type of control obsolete and 
1з entirely replacing that type of apparatus. 


It is much more compact and 
neater in appearance than many 











t of control panel. . 

t may be used with any tuner 
or receiver as a detector or oscil- 
lator, or, together with a suit- 
able transformer, as an amplifier 
which can be used in connection 
with à crystal detector or an- 
other vacuum tube. The outfit 


ттин иннии 


Neat апа Efficient Audion Con- 

trol Panel, Which Includes Rheo- 

stat, Grid Leak and Grid Con- 
denser. 


m 


comprises a socket, mica grid 
condenser, grid, leak, rheostat 
and nine terminal posts moulded 
into a panel unit of black con- 
densite. 

The receptacle is designed for 
the standard four prong based 
detector, amplifier or transmitter 
tube. The shell is of nickeled 
brass and projects thru the base 

anel. The tube contact springs 
in the rear of the socket are of 
phosphor bronze. 
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The Grid Condenser is exactly the right 
capacity. Гһе conducting plates are brass 
and the dielectric is mica which simply 
means smaller losses than would be the case 
with a cheaper tin foil and paper condenser. 

The Rheostat is superior in design and 
workmanship to any other intended for a 
similar purpose—the rheostat which has 
been adopted as standard for vacuum tube 

(Continued on page 84) 


Diagram for Hooking Up Audion Con- 
trol Panel. 








Moving Picture Camera 
1,363,249. (Issued to Fred М. 
Hallett.) 
_ This invention provides for a moving 
picture camera that will take pictures 


No. 





having a sterroscopic effect similar to 
that produced in the human eye. The 
camera is provided with two lenses 
spaced apart so that the images ob- 
served thru them will resemble thc 
images formed in cach of the human 
eyes. The light coming from an object 
strikes a mirror within the camera, 
which in turn reflects that light upon a 
sensitive film of the motion picture 
camera. Both images are reflected 
эрч a single film over each other, and 
when projected are said to give the 
one of solidity now lacking in modern 
ms. 


Automatic Eraser 
(No. 1,363,848. Issued to Andres Ponce 
de Leon.) 
An eraser is a necessity, particularly 
in large offices, but it is rather tire- 





some to erase typewriting. The inven- 
tor has contrived a means whereby 
an eraser is mounted upon a small shaft 
connected directly thru the intermedia- 
ry gears to a spring motor. The spring 
motor is wound up and a small button 
on the side releases it allowing a circular 
eraser to spin around. When placed in 
contact with the work the erasure is 
easily effected. In order to regulate the 
speed of rotation of the spinning eraser, 
a rubber friction pad is attached to the 
button governing the release mechanism 
which button if prest upon beyond the 
point of release, wi!l retard the speed 
of the erasing element, due to its fric- 
tion upon the drum encasing the spring. 


Aircraft Launch-Way 
(No. 1,363,539. Issued to Joseph A. 
Steinmetz.) 4 

It frequently happens, particularly in 
flat country after or during a heavy 
rainfali, that the aviator is unable to 
leave the earth because he cannot ob- 
tain the necessary initial speed by a 
short quick run, even on avia- 
tion felds. icksands or common dry 





sand aras often make landing and 
ascent impossible, as does snow, etc., 
therefore it has been proposed to equip 
such landing fields with wooden starting 
platforms. This, however, is oniy 
available on "permanent fields." The 
inventor of the device here described, 
presents a elongated net of somewhat 
dos-meshed fabric preferably drawn 
very tight and secured to pegs, screws, 


or the like for such landing stations. 
This net is stretched upon the ground 
and forms a very suitable landing 
surface. The net is equally effective 
on bogs and furrows, or on otherwise 
moderately rough ground, as well as 
on quicksand or snow. 


Amusement Device 








(No. 1,359,508. Issued to Owen 
Johnson.) 

A very clever amusement feature 

which is simply an enlargement əf a 


number of toys found on the market, is 
the idea of this invention. There is a 
circular car which is raised on an eleva- 
tor to the top of a tower, Here it is 
releast and fed to a run-way consisting 
of an inclined plane, which plane is 
divided into a plurality of squares full 
of pockets leading to passage ways be- 
neath the surface. These passage ways 
also intercommunicate below the surface 
of the plane, so that the entrance of a 
car thru a particular pocket may not 
cause that car to emerge from a cor- 
responding pocket as its gyrations be- 
low the surface are unknown to the by- 
standers. Posts or pins are disposed 
at intervals, upon the surface to ессе 
the cars, in case it is discovered that 
sufficient element of chance does not 
enter into the course of the car. The pins 
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are removable and likewise prevent the 
cars from wearing any fixt pathway 
upon the board. 


Fly Trap 
(No. 1,359,796. Issued to Juan Ismael 
Dominguez.) 

This is without a doubt, one of the 
cleverest devices yet patented for 
catching flies and other insect pests. 
Substantially, it consists of a rotating 
plate or disc provided with a series of 





radial fins or webs which in succession 
pass below a cover of particular con- 
struction, which forms the trap proper. 
Between each of the webs of the plate, 
syrup or other suitable sweet is placed, 
adapted to attract flies and insects, 
inducing them to alight on the plate 
which by its slow rotation, carries the 
insects to a point where the said cover 
is situated. In order that the flies 
when entering beneath the cover, should 
not be alarmed by a sudden change of 
light, a part of the cover is made of 
glass. By this arrangement, when the 
flies know that something is wrong, 
they have already past below the glass 
and are trapt between the webs of the 
disc and the surface of the glass. 

The flies are caught and moved 
Slowly to the opening into the collecting 
Compartment where a cone shaped 
funnel has its mouth. At a certain 
point, just past this collecting com- 
partment, a series of combs or flaps 
disturb the flies, making them leave 
the rotating disc and fly into the col- 
lecting compartment, and light like- 
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wise assists them in determining an 
upward flight. Here they are caught 
and later they fall into a receptacle at 
the bottom adapted to contain water 
or some other fluid, where the dead 
flies accumulate and are afterwards 
thrown away. 


Telephone Receiver 


1,362,008. Issued to John 
Kane.) 


(No. C. 


This invention provides for an im- 
telephone 


provement in receivers, 





m» 


especially those used for radio work. 
It consists of a double electro-magnet, 
the core of which is of hardened steel, 
permanently magnetized so as to in- 
duce positive and negative poles in 
the interior ends towards the diafram, 
hence unlike permanent magnet poles 
will be adjacent. The coils are wound 
to a high resistance so that when current 
passes thru them they oppose each 
other, i. e., so that ends of like induced 
poles will be adjacent. A diafram is 
balanced between the poles which is 
vibrated by the current. By means 
of nuts, arranged on the outer end, the 
position of the poles with reference to 
the diafram may be adjusted. Flexible 
tubes leading from the poles are fitted 
to the ear pieces and the receiver itself 
is suspended from the neck of the user 
by means of a strap. Much stronger 
signals are claimed for this contrivance. 


Flying Machine 
1,364,174. Issued to Thomas 
Bird.) 





(No. 
In this flying machine the wings are 





so arranged that when the motor is 
in operation a combination forward 
and backward oblong rotating move- 
ment is imparted to them. The posi- 
tions of the wings relative to the ma- 
chine, are controlled simultaneously. 
The wings are attached to rods which 
in turn communicate with an oblong 
cyclic channel. This channel consists 
of parallelly-spaced channels connected 
at their ends by arcuate channels. 
With these combined movements the 
inventor claims to get the motion of 
the winged planes precisely as they are 
in the bird's own movements. The 
airplane wings being above the body, 
a parachnte effect will be obtained and 
the machine will descend slowly and 
with safety, even if the engine is stopt. 


Bicycle Motor Attachment 
(No. 1,364,476. Issued to Ralph E. 


Jates.) : 
This invention is so we]l known that it 








is hardly necessary to describe it. It 
consists of a two-cycle engine mounted 
on the fork of a bicycle frame in such a 
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manner that the crank goes on one 
side of the front wheel and the flywheel 
on the opposite side to preserve the 
balance. The concave frictiona! roller 
makes contact with the front wheel 
of the bicycle, causing, when the en- 
gine is running, the forward move- 
ment of the rider. Timing is effected 
by a connection on the fly wheel and 
regulated with reference to advancing 
or retarding bv the rider thru one of 
the levers. The gas is likewise sup- 
plied thru a flexible connection. 


Typewriter Paper Take-Up 


(No. 1,364,103. Issued to Daniel 
Gardner.) 

In this invention the patentee has 
indeed combined simplicity with novel- 
ty of ideas. As is well known, when 
using typewriting machines, particu- 
larly in work in which a number of 
sheets of paper and one « r more sheets 











of carbon are placed in between the 
paper in the carriage, and fed up step- 
by-step by the line feeding mechanism, 
it frequently happens that an unequ: 
feed of the sheets of the different layers 
or a twisting of the sheets, affecting 
the alinement of the work occurs. 
With this device the inventor fastens 
a light frame extendinz above the 
paper roll, to the typewriter, at the end 
of which is a spring drum. Attached 
to the spring drum is a flexiblé cord 
and paper clamp. The paper clamp 
engages the upper edges of the com- 
bined sheets of paper and as the paper 
is spaced vertically by the line feeding 
mechanism, the take up exerts an 
equal upward motion, preventing any 
movement of the sheets with respect 
to each other, or a tendency of one 
sheet to move faster than the next. 


` Flying Machine 
(No. 1,364,752. Issued to John Hall- 
stead.) 
The inventor provides for a series of 
wings which are rotatably mounted and 








so adapted as to be moved by an en- 
gine whose shaít is transverse to the 


body-6f the plane. These wings are 
arranged in flap formation and suitable 
connection is provided to prevent the 
flaps from swinging forward. Due 
to the rotating action and to a system 
of levers which keep the planes at 
practically the same angle. the blades 
perform the function of first propelling 
the machine forward, the flaps acting 
on the air and pushing the plane ahead 
for the forward motion. The blades of 
the plane then move into the vertical 
position where no action takes place. 
Following this same blade around. we 
find it will move to the forwatd top 
most position, here acting as a sus- 
taining element, and in its course thru 
the other quarter of the circle, it 
acts as a lifting power for the airplane. 


What to 


Mechanical Chiropractor 


HERE are three distinct modes of 
healing the sick—three distinct 
professions taught by three in- 
dividual schools. The old line 
medical college continues teaching 
the science of medicine and surgery. The 
new departure from medical practise is 





Why Don't We Find Automatic Self-Service 
Gasoline and Water Supply Stations Like This 
Along Our Highways? 


known as osteopathy which is a drugless 
system of manipulatory therapeutics. There 
are about eight 
thousand practi- 
tioners of this sys- 
tem in the country 
today. Their prac- 
tise 1s based upon 
the belief that all 
human ills originate 
in the nerve centers 
and the nerve fibers , 
—that the body 
tissue dependent 
upon the nervous 
energy for health, 
often becomes dis- 
eased thru improp- 
er circulation and 
congestion caused 
by the pressure on 
the nerves feeding 
the tissues. Medi- 
cine апа osteop- 
athy treat the re- 
sult of the disease. 
Medicine treats the 
affected part with 
drugs and serums. 
Osteopathy treats 
it ina drugless-way 
by adjustment of the whole body system of 
the y as far as requisite or possible. 
It is done by pretty vigorous treatment by 
the practitioner. 

The third, and newest science of healing 
adjusts the cause of disease at the source 
or seat of the trouble, which they maintain 
is always to be found in the bony segments 
of the spine. This fast growing profession 
is very singular in application, as in results. 
Twenty-five years ago, Dr. D. D. Palmer 
of Davenport, Iowa, discovered an entire- 
ly different system of spinal adjustments 
for curing the deaf, which he called ‘‘Chiro- 
practic," meaning adjusting something with 
the bare hands. 

An old janitor in the building where 
Dr. Palmer had his office was very deaf 
and sought relief from his affliction, from 
Dr. Palmer, who examined the bony parts 
of his spine and found that several of the 
janitor's vertebra were dislocated, causing 
pressure on the nerve trunks leading to 
the ear, originating from either extrava- 
sated blood or some inflammatory exudation 
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FURNACE 





By JAY G HOBSON 


and in turn giving rise to this form of tem- 
porary deafness, which in turn caused the 
deafness. After a few adjustments were 
given to correct the unnatural position of 
the vertebrae, both the doctor and patient 
were agreeably surprised to find he could 
hear again. 

This discovery was the start of the 

reatest profession known in the art of 

ealing humanity. ,Dr. D. D. Palmer 
never lived to see the fruits of his invention 
fully mature, but his son, Dr. B. J. Palmer, 
has carried on the great work, which is 
presently recognized by twenty-six states, 
and numbers over thirteen thousand prac- 
titioners who give daily adjustments to 
over one-half million people having faith 
in the ability of chiropractic to effect a 
permanent сиге. 

Chiropractic science is based upon the 
belief that all sickness begins in the mis- 
placed verterbrae pressing upon the nerves 
which pass thru the little openings on either 
side of the spinal bones. When the small 
openings become partly closed the ver- 
tebrae squeezes the nerves going to the 
various vital organs of the anatomy, and 
this pressure acts upon the flow of life- 
giving nervous energy, similar to the wa 
pressure would ac. upon a rubber hose wit 
water flowing thru it. The doctor of chiro- 
practic adjusts the vertebrae, resetting the 
openings to their proper positions with his 


STEAM PIPES IN STREET 





Mr. Hobson Here Suggests the Laying of Steam Pipes uae Under the Street’s Surface to Melt 


now As Fast As It Falls. 


bare hands, or in other words the bones of 
the spine are moved back into alignment, 
which allows the body to become healthy 
and young again. 

Granting that the chiropractic theory is 
correct, I have often thought of the pos- 
sibility of some genius devising a mechani- 
cal adjuster for the misplaced vertebrae, 
something in the form Ha a brace or cast 
that could be secured to the spine at night 
and during the relaxation of sleep, gently 
press the faulty bones into proper place. 
An X-ray picture could be taken of the 
spine to show the bones in need of adjust- 
ments, then the form or brace could be made 
so that it would exert sufficient pressure on 
the vertebrae needing attention to straight- 
en them up properly. Of course the me- 
chanical details of this device would have 
to be worked out to perfection, but here is 
the idea and it may be possible. The 
Roth orthopedic system is worked out 
along these lines. 

Snow Melter 4 

During the past winter several large cities 
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like New York, Chicago and, Philadelphia, 
woke up on a few occasions to find them- 
selves deeply buried in a deluge of snow 
that stopped all business and seriously in- 
terfered with obtaining the necessities of 
life. The removal of the frozen vapor cost 
millions of dollars and untold suffering. 
Quite a number of suggestions and devices 
were offered the city fathers for cleaning 
the streets, but it seemed none were of any 
great importance. Now, during open 
weather is the time to get busy and invent 
an effective method, plan or system for 
keeping the streets and roads open for 
traffic. With a veiw to helping along this 
line I will outline below what I believe to be 
a novel and entirely practical scheme for 
overcoming the great snow problem. 

My idea is simply the laying of steam 
pipes in the center and sides of the concrete 
streets, to be fed with steam by each office 
building, apartment, hotel and factory 
along the thorofare. These steam pipes 
to be laid in or under the streets and walks, 
and the heat to be turned on when it begins 
snowing so that the pavement will become 
sufficiently warm for the snow to melt and 
run into the sewer as fast as it falls. Each 
large building along the street could con- 
tribute its share of steam, which wouldn't 
cost them one fourth what it does to have . 
the snow removed after it has packed be- 
fore their doors. Having the pavements 
warm would melt 
the snow as it falls 
and after the storm 
had subsided the 
streets would be as 
clean and clear as 
they are after April 
showers. This idea 
should be very feas- 
ibleasdemonstrated 
by dropping some 
icecream on the hot 
pavement in the 
Summer  time—it 
soon disappears. So 
would the snow 
vanish if the streets 
were heated enough 
to melt it. 

Automatic 

Gasoline Filling 

Station 

If you own a 
motor car or drive 
one you will readily 
appreciate the im- 
provement needed 
in the, present day 
gasoline filling 
The kind now in use are very 
(Continued оп page 86) 


stations. 





A Good Suggestion for An Improved 
Gripping" Horse Shoe. 
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Scientific Humor 


Maybe He “Found” the Water Cold. 
—TeEAcHER—"“What did Archimedes say 
when he .epped into his bath and it 
overflowed?” 

SMALL Boy—"Eureka !" 

TEAcHER—What does Eureka mean?” 

SMarrL Boy—“I have found it!” 

TracHER—"What had he found?” 

No answer. 

TEAcHER—"Surely you know that?” 

Still no answer. 





TEAcHER (impatiently)—“Come boy 
what had he found?” 
SMarL  Boy—"P-p-p-please sir, the 
soap "—Thos. Elliott Scotland. 
Heard At- 


ome.—DaucH- 
TER: "Father, I 
want you to see 
my new dress." 
FATHER: 
(reading) "No, 
if it is as short 
as the others 
don't bother 
yourself, I'm 
not interested in microbes."  : 
—A. R. Graham. 








The Real X Attractions.— PROFESSOR 
(explaining magnetism)—"Jack how many 
natural magnets are known of?” 

Jack—"Two, sir." 

Proressor (surprised)—"Yes! and will 
you please name them." 

Jack—“Blondes and Brunettes, Sir." 

—M. H. Wolff. 





Must Have Been a Leg-acy.—Johnnie 
was presented with a toy automobile for 
Xmas. One nice day while he was out 
riding in it, one of his boy friends saw 
him and said, “Gee Whiz! Johnnie, where 
did you get the swell automobile? Is it 
run by gasoline?” 

Jounnie—“No, Leg-tricity." 

—Eugene Hendricks. 
(And most Flivvers have arm-strong self- 
starters. Printers’ Devil.) 













Some Hel- 
luva Fine 
Idea.— PRO- 


FESSOR (in 
science class) 
—"No doubt 
you have 
heard of the 
invention that 
Mr. Edison is now working on. Now who 
can tell me what great problem is in- 
volved in an apparatus for communicating 
with the dead?” 

BRicHT FREsHMAN—"Getting wire which 
will resist the heat !" 

—Gerhard Ramberg. 





She Knew All About His “Venus.”— 
“Mother,” said the son, “I made a mistake 
when I selected chemistry. But it is not 
too late to change my course of study 
even now. I want to take astronomy in- 
stead." 


The mother searched the eyes of her^ 


son sharply. Then she said: "No, You'll 
have to think up some better excuse for 
staying out at night!”—Elmer Gosser. 


' Google 


КТ ENT P ITE I С PER E TU ОУ 


$3.00 


Necessary.— 
SAMBO:''Say 
Rastus, what 
would yo' all 
do if yo' 
honey 
wanted a 
kiss ovah de 
telephone ? " 

RAsTUS: 
"Ah'd ask 
fo’ betta’ 
= connections."—H. W. Cowen. 


First Prize 
Contact 


Better 
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His  River.—SciENrTIST: 


Damming 
“What would you say if I told you that 
eventually all the rivers will dry up?” 


"I'd say, do likewise." 
—W m. Paige. 


Cynics: 





Nobody Home.—“Earnest,” said the 
teacher of geography, “tell me what you 
know about the Mongolian Race.” 

"[ wasn't there," explained Earnest 
hastily, "I went to the ball game." 

—Clarence Deusch. 
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Е receive daily from опе to 
И; two hundred contributions 

to this department. Of these 
only one or two are available. We 
desire to publish only scientific humor 
and all contributions should be orig- 
inal if possible. Do not copy jokes 
from old books or other publications 
as they have little or no chance here. 
By scientific humor we mean only 
such jokes as contain something of 
a scientific nature. Note our prise 
winners. Write each joke on a sep- 
arate sheet and sign your name and 
address to it. Write only on one side 
of sheet. No letters acknowledged 
unless postage is included, 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prise of three dollars for the 
best joke submitted each month. In 
the event that two people send in the 
same joke so as to “tie” for the prize, 
then the sum of three dollars in cash 
will be paid to each one. 


Sami miim mamma " 


So He Kissed Her On the “Spot.”— 
Jack—"Do you object to kissing on sani- 
tary grounds?” 

JackETTE— "Oh, no." 

Jack—"Then let's take a little stroll 
thru the infirmary.”—Alfred P. Dahl. 
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Veloci-bee'd. — TrEAcHER: “Johnny, 
what is velocity ?" 
JouNNv: Velocity’s what a fellow lets 


go of a bee with."—JoÀhn Н. Schalek. 





A Correct Toe- Tal. — TEACHER: 
"Can anyone ed 
think of any- ae 
thing worse Sy FS 
than а giraffe S 
with a sore Gy 
throat ?" 

PU PI 
"Please, sir, a 
centipede with 
corns on each 
toe." 

—R. A. Jensen. 














We Saw Thru This One O. K.— 
CONTRIBUTOR: "The jokes I handed in 
were not published." 

ScrENTIFIC Joke Epitor: “I know it. 
After this write them on tissue paper so 
I can see thru them.”—Carl Brecht, Jr. 





And Hogged the Road.—Mrs. Сом 
PraimN—"John Henry, what's wrong with 
the car; it squeaks awíul?" 

Her HusaBANp—" Only natural my dear; 
they used pig iron in the axles." 

: —Ben Cool. 


That Took His 
Breath Away.— 
It was a chemis- 
try class, and the 
aged professor, 
who was any- 
thing but a light 
drinker, was do- | 
ing a stock ex- 
periment, which 
consisted of blow- 
ing vigorously upon some blue crystals, 
whereupon they turned yellow. 

When he had finished he asked the class 
if they had any questions to ask. 

“Yes sir,” came a voice from the back 
of the room. “Will anybody's breath do 
that ?"—Ben Cool. 





Enlightened.—"Astronomers are mak- 
ing an attempt to weigh light." 

“That’s easy; the grocers have been do- 
ing it for years."—D. H. McFarland. 





He Must Be Board to Death.—He— 
“Where does Sir Oliver Lodge?” 
SHE—“Where Ouija Boards.” 
—Ivan Pechner.: 





Some Frame-Up.—Fe.tix—‘Are the 
pictures in the rogues gallery framed ?" 
EvrEBAD—"Yes, in ‘Guilt’!” 
—lvan Pechner. 


Ought to Go 
On Strike.—"I 
am no good un- 
less I strike," 
said the match. 

“Апа you 
lose your head 
every time you 
do strike," said 
the match box. 
—Albert Dalstrom. 








Superior Force.—Pnor. 
ics): "What is a couple?" 

STUDENT: “Two equal parallel forces 
acting in the same direction." 


(in mechan- 


Pnor.: “But if they act in opposite 
directions ?" 
Stupent: “That’s a divorce case." 


—J. L. Koble. 





Our Memory's Good, the Joke's Old. 
—ParrENT: “I wish to consult you with 
regard to my utter loss of memory." 

Doctor: “Ah, Yes!  Why—er—in 
cases of this nature, I always receive my 
fee in advance."—IV m. Paige. 
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penciled matter considered. 
3. Sketches, diagrams, etc., must be on separate sheets. 


not be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. 








The “Oracle” is for the sole benefit of all scientific experimenters. Questions will be answered 
here for the benefit of all, but only matter of sufficient interest will be publisht. Rules under which 
questions will be answered: 3 

1. Only three questions can be submitted to be answered. 

2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no 


Questions addrest to this department can- 


If the questions entail considerable research 


work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered. 








Colored Aluminum Castings 


(1092) Robert Winterhalder, Kamloops, B. C, 


Canada, writes the Oracle: Е 

Q. How can I color aluminum castings? Р 

А. 1. There are various ways of treating 
aluminum so that it will assume a different 
color. None of these are permanent, and, we 
doubt very much, whether you can obtain an 
absolute color, unless you form an alloy between 
two metals. i 

Thus, aluminum is greatly influenced by a 
proportionately small amount of copper. Alloys 
of 99 per cent. aluminum and 1 per cent. copper 
are hard, brittle, and bluish in color. With 80 
per cent. and upward in copper alloys of alumi- 
num, a beautiful yellow color is obtained. | 

Alloys of 5 per cent. to 10 per cent. aluminum 
and 90 per cent. copper are genuine aluminum 
bronzes. With cobalt and nickel a yellow alloy 
is produced. Easily fusible metal alloys with 
aluminum give white alloys. 


Dynamo Brush Inquiry 

(1093) Bill Andrews, St. Mary's, O., asks: 

Q. 1. How many segments should thejbrushes of 
a generator cover? I am running a generator and 
it gets very hot all over. The segments are one- 
quarter inch apart and the brushes rest on four seg- 
ments at once. Do you think that the brushes are 
too wide? j 

A. 1. Apparently your brushes are too wide. 
Your commutator segments are too many for one 
brush to cover. It should never cover more than 
three segments. We would recommend that you 
try varying your brushes until they only cover two 
to three segments. 


Why Does Auto Run Up-hill Backward? 


(1094) {ера Parker, New York, №. Y., asks: 

Q. 1. I have noticed a number of cases where 
an automobile truck has been able to climb a steep 
hill by running up the hill backward, when it could 
not ascend the hill running in the normal forward 
direction. Several friends of mine have also had 
similar experiences, and I would like to know what 
the reason for this is. В 

А. 1, There is but one reason why this effect 
can occur in most cases, aside from the fact that 
once in a while the gasoline may be low in the tank 
and one finds that it will feed into the supply pipe 
when the machine is turned around. One reason why 
heavily loaded automobile trucks have from time to 
time been able to climb steep hills (when they could 
not climb up while running in the forward direction), 
lies in the fact that from mechanics we know that 
the power developed is equivalent to the speed in 
feet per minute multiplied by the pounds pressure 
or torque on the surface of the wheel. "When the 
machine is turned around end-for-end, it is of course 
run up the hill on the reverse gear, and what happens 
in this case, is that the machine ascends the hill 
slower than when running in a forward direction, 
but simultaneously the torque developed in pounds 
on the rim of the driving wheels is greater. 








Radio Wave Propagation 


(1095) C. E. Marshall, Chicago, Ill., writes the 
Oracle: : . 

Q. 1. There seems to be some hesitancy as to the 
medium thru which the messages go, when under the 
sea or thru the earth. When they go thru the air 
there seems to be no doubt; the ether medium of 
course. 

Is it not a fact that the etlier exists in and thru 
all the solids of the earth, that is, in the interstices 
between molecules, thru which the messages go, and 
while undisturbed by air currents or other similar 
influences the messages find a freer passage than thru 
the air. 

A. 1. Replying to your query regarding the prop- 
agation of wireless energy, whether thru the earth or 
thru the air, we would say that while what you say 
is true with reference to the all-pervading ether ex- 
isting in all solid bodies including the earth and 
principally and particularly in all interstices between 
molecules, this would have no bearing on the sub- 
ject in question, it seems to us, as the air proper 
does not have any effect on the ether and the one 
cxists independently of the other for all practical 
wireless considerations. 

You wiB find a very interesting article along these 
lines in the April, 1919, number of SCIENCE AND 
INVENTION, in which Dr. De Forest, Dr. Austingand 
others discuss the wireless propagation theory 








4 Kilowatt Voltage Raising 
Transformer 


(1096) _W. P. Avely, Akron, Ohio, writes: 

О. 1. For data on 4 kilowatt transformer to 
raise line potential of 104 volts A. C. 60 cycles, 
to 110, 115 and 125 volts, to compensate for 
severe line drop of potential. 

A. 1. Herewith is data on the construction 


of a transformer to carry a 4 K. W. load. 


p 







Pramary col. 
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Data for 4 К. W. Transformer. 


Length of rectangular iron core, 18 inches, 

width 934 inches,.thickness and width of core 
section 234 inches, weight 91 lbs. Size of wire 
used on primary and secondary B. & S. No. 5, 
or two No. 8 wires joined in parallel. This 
wire is double cotton covered and wound on the 
core after the core has been thoroly insulated 
with several thicknesses of Empire cloth and 
fish paper, 166 turns of wire are used on the 
primary. This is wound 
when the winding is complete, several thickness 
of the best Empire cloth insulation are applied, 
on top of this a tube of fish paper, and Жеп to 
further insulate it thoroly, a layer of linen tape 
is үаррне4, thoroly shellacked and wound very 
tightly. 
. The length of the winding on the primary 
is 11% inches, comprising approximately three 
layers of wire. Be sure to wind 166 turns. 
There are 214 feet of wire in the primary, 
weighing about 22 Ibs. 

For your secondary, 110 volts, the same size 
wire is wound on, all the dimensions are the 
same, excepting that the number of turns is 
177. The winding is put on over the insulation 
on the primary. The secondary winding may 
be put on the second long leg of the transformer 
core, insulating it thoroly first. A tap is now 
taken off. This is the 110 volt tap. Continue 
to wind until you have 184 turns. Then take 
off another tap. This will be your 115 volt 


tap. Winding until you have 200, take off a 
final tap, which will constitute the 125 volt 
mark. In other words the entire number of 


turns on the secondary is 200. The number of 
amperes in the primary is about 36.4 at full 
оаа. 





Acoustic Transmission Thru Pipes 


(1097) W. I. Smith, Stockton, Kan., asks: 

Q. 1. I want to conduct, or transmit, sounds from 
a bell thru a pipe about 1000 feet long, without the 
use of electricity. I thot of placing a bellin a tight 
compartment (with concave end to reflect sound 
waves) at one end of pipe. I particularly want to 
know about what per cent of loss of sound there will 
be in passing thru this length of pipe, and if 2" 
would be preferable to 1" pipe. If any turns are to 
be made in pipe they will be gradual and not sharp 
turns. 

Q. 2. Could a diafram or amplifier, of cheap 
construction, be used in this pipe in order to keep 
the sounds full value or build them up stronger, and 
if so will you kindly give instructions how they would 
be made and where placed to get desired results, or 
where they could be purchased. As stated above 
no electricity is to be used. 

A. 1. We regret our inability to state what the 
percentage of loss of sound would be in passing thru 
the pipe. It would be better to use a two-inch pipe 
for this experiment. 











те 


close together and- 


A. 2. We do not know of any efficient diafram 
which would work effectively without the use of elec- 
tricity. But if you could use two or three ordinary 
усе, then we can recommend a telephonic ''loud 
talker.” 


Size of Fuses for A.C. Motor 


go F. Stephenson, Bentleyville, Pa., asks: 
. 1. Why is it that a fuse of larger capacity is 
necessary on a three horsepower, 110 Volt A.C. 
induction motor than a three horsepower 110 Volt 
mc motor; the A.C. motor taking about a 60 ampere 
зе? 
А. 1. The reason for this is that the maximum 
value of the square root of the mean square value of 
the current is very large at the start. 


Ultra-Violet Rays 
(1099) Clyde Schroeder, Bartlesville, Okla., asks 
for the inguishing properties of ultra-violet light: 


A. Some of the properties of ultra-violet light 


e: 

1—The effect of the ray is to render the air con- 
ductive. 

2— It makes many substances fluoresce. 

3—The rays may be reflected, nickel being about 
the best reflector. 

4—They are invisible to the naked eye, but affect 
a photographic plate. 

S—They may be produced by the quartz tube 
mercury arc. . 


Storage Battery Data 
(1100) Aldred Hodges, Alma, Montana, asks: 
Q..1. Give me a short history of the storage 
battery. 
Q. 2. The difference between Planté and Faure 


batteries as regards to efficiency. 

A. 1. The principle of the storage battery was 
discovered as early as 1802 by Gautherot, who noted 
that two platinum wires, immersed in acidulated 
water when connected to current terminals later upon 
removal of the current supply, showed marked signs 
of polarity, hence '"'giving" current. Then after this 
discovery nothing further was done until Planté in- 
vented a storage cell consisting of two lead strips 
immersed in dilute sulphuric acid. He found that by 
giving this cell a long charge in one direction and then 
in the opposite direction its capacity was considerably 
increased. Faure is credited with the pasted plate. 

A. 2. At the present time the Planté battery із 
made by preparing a pure lead plate with a large 
su ial area and oxidizing its surface 
electrolytically so that it is covered with lead-oxid. 
This is a positive plate. The negative plate is formed 
likewise by a reversal of the current when that plate is 
a metallic sponge. The Planté type is used chiefly 
where weight and space are of no importance. 

Its ampere-hour output is inferior to that of the 
pasted plate for each square foot of positive surface. 


Removing Hair by Electricity 

(1101) W. S. Hammond, Pittsburg, Pa., writes: 

Q. 1. Give me some information on the removal 
of hairs by electricity. 

A. 1. Тһе removal of superfluous hairs by means 
of electric needle is done as follows: The positive elec- 
trode is held in the patient's hand; the negative or 
needle electrode is then inserted in the hair follicle 
and the current is gradually increased thru a rheostat. 
A prickling sensation will be felt and a very slight 
exudate of gas and a white liquid, ever so minute in 
quantity, will be seen at the base of the hair. 

_ The hair can then be removed without pain, and 
it will never return. 





Windmill to Drive 6 Volt Dynamo 


0102) M. Harrigan, Halifax, N. S., asks for: 
. 1. The dimensions of a windmill to drive a 
Knapp 6 volt motor. 

_A. 1. A windmill composed of 6 blades 6 ft. in 
diameter will be large enough to drive a Knapp 6 volt 
dynamo. This dynamo at its highest speed generates 
from 30 to 36 watts and requires a 1/10 H. P. wind- 
mill to operate it. 

_ This windmill with a 6 ft. fan develops 1/10 H. P. 
ina 16-mile wind. 
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To Raise Sunken Ships in 24 Hours 


(Continued from page 16) 


Vito twin submersible salvaging apparatus, 
in raising a sunken ship. The model of the 
steamship shown and used by this Boston 
engineer in demonstrating the stability and 
powerful lifting qualities of his machine, 
measures about 7 feet long and weighs, when 
loaded with pig iron, about 350 pounds. 
The steel guiding column is first lowered by 
being slowly filled with water to make it 
sink 

Each pontoon of the De Vito salvager is 
divided into a large number of separite com- 
partments, any one or a group of which may 
be quic kly flooded or emptied by means of 
comprest air to blow out the water in a very 
short time. 


By having this accurate control of the 
flooding or emptying. of the various com- 
partments of the pontoons as well as the 
special balancing tanks mounted on the 
forward deck of the submersible, it is seen 
that the inventor has provided a means for 
quickly and reliably submerging or causing 
to rise, either end of the submersible pon- 
toons. 


The diagram shows, by means of dotted 
lines, the successive positions taken by the 
twin submersible both while submerging, as 
well as when raising the wrecked ship. This 
operation might be tkought to require con- 
siderable time but in a special interview with 
Mr. De Vito, it seemed that his claims of 
raising any ship in 24 hours (this of course 
within the working range of the apparatus 
as he has conceived and designed it, that is, 
to attempt the raising of a sunken ship ina 
depth of 350 feet or less) would seem to be 
feasible and possible. 


There are many questions which cannot 
be answered here, but which we asked Mr. 
De Vito, one of which was, for example, the 
effect of the strain or pressure on his pon- 
toons when raising a ship; that is, the water 
pressure, for instance, at a depth of 350 feet 
which is about 150 pounds per square inch. 
One of the interesting engineering points we 
wish to mention at this point, and in favor 
of the De Vito apparatus, is that there is 
any strain on the steel shell of his 
pontoons, created by hydrostatic forces, at 
any depth of water, because when the pon- 
toons are lowered into the sea the sea valves 
opening into the various pontoon compart- 
ments are always open. The compartments 
are not simply filled with air and subjected 
to a strain of water pressing on the shells of 
the pontoons; but when the pontoon is being 
submerged, the valves are opened so as to 
sink it, and the water entering into the pon- 
toon chamber equalizes its own pressure in 
view of the fact that the valves are open. 


When the pontoons are to be raised the 
other phase of this problem appears, one 
which involves a disadvantage in many sal- 

vage machines. In the De Vito scheme, the 
water pressure on the shells of the pontoons 
at such a depth as at 350 feet (when the ship 
is to be lifted) is counterbalanced by the air 
pressure within any pontoon compartment, 
when the water is blown out with comprest 


air. This air is led down into the pontoons | 


thru steel armored tubes from the compres- 
sors on the surface craft. 
there is no strain put up on the wall of the 
pontoon either when the valves are opened 
and the compartment flooded with water, 
nor again when the various pontoon sections 
are successivi ely made buoyant by blowing 
out the water in them by means of comprest 
air, the air pressure being kept at suitable 
pressure, as indicated by gages on the sur- 
face, to counterbalance the water pressure, 
and thus keep the compartments both free 
of water as well as buoyant. 


Mr. De Vito, who has had long experience 
in maritime matters, has, to our minds, de- 





UNIV 


vised a very logical and sound design ot 
salvaging machine, in fact, one of the very 
best we have ever seen so ‘far. One of the 
excellent engineering points which he stuck 
to and which is in line with the arguments 
advanced by naval experts, is the absolute 
elimination of any intricate electrical appa- 
ratus to be operated under water, which is 
one of the strong points emphasized by many 
salvaging machine designers. 

The working apparatus, located under 
water, of the De Vito machine is all subject 
to sturdy and rugged design, while the con- 
trol of these parts is accomplisht by very 

(Continued on page 58) 
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simple and reliable methods, such as by ARTIST 


comprest air carried in flexible steel con- check FROM 
duits, and other work under water is carried 
on by hydrostatic means. 

An important „point to mention perhaps, 
is that the twin submersible raises the 
wreck, not in the usual horizontal and easily 
capsizable position, but stern first and then 


the bow. This creates a situation whereby 14-YEAR-OLD BOY 
the ship being raised might easily slide down- 

The abo aster ren- 
ward and smash thru the end of the twin | лато the Washington i агат Бу 22 вов 


submersible salvager; but passing around 
the bow of the.wreck is a gigantic chain or 
several if necessary, which are automatic- 
ally tightened up by hydrostatic cylinders 
when the wreck starts to rise and thus 
checks any downward pressure caused by 
the ship attempting to slide forward or 
downward, as the stern is raised. 

The reason why the stern is raised first, 
as explained by Mr. De Vito, was for the 
logical reason known to every "swimming 
hole" devotee, that, when any floating 
member such as the pontoons in this case, 
is allowed to draw one end above the surface 
of the water, it will act like a fulcrum or 
pivot and greatly stabilize the member WASHINGTON SCHOOL OF ART, Ine. 
during further operations while the bow is | |/Room 1623, Marden Bldg., Washington, D. C. 
being raised. The stern is raised first by 
blowing the water out of the stern compart- 


ments in the pontoons. It is intended that bs t , 
when a ship has been raised, it can be in r І 
most cases, quickly repaired with the aid of 


divers using the regular appliances and by SER - 
lowering collision mats, over the outside, so С 0 R D у ICE T | R E S 
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that it can either be towed to port or else 
sent to port under its own power. When 
the ship has been repaired so as to float satis- 
factorily, one end of the twin submersible is 
lowered as our diagram shows, and the 
steamship allowed to pass out. 

All successful operations of the usual 
nature, carrieu out during the past several 
years, have been on vessels of minor ton- 
wxelasive ag р nage and only on those tiat busy: at working 

depth. Working depths for divers nor- 
From Factory to You —FREE mally terminate at about 90 feet. Beyond 
the whee over before you bay a cent this, salvage companies do not ask nor do 
You're sure to be enthusiastic they expect divers to perform any manual 
the wonderful 1921 Model Electrically labor. And without manual labor no vessel 
Equipped can be raised by present day methods. 


,BIACK BEAI ] [ Y In shallow waters on account of the lesser 


pressures, the diver's rubber suit is cor- 


yy qi respondingly pliable and affords him a cer- 
sell pnt tod A BOL OLLAR A WE WEEK — the the wheel in tain freedom of action, but, all physical / 
«ж-не etel action is denied him in depths of 100 feet V / With each 
HAVERFORD CYCLE COMPANY and over, when the air pressure required for 24 KDE full cash 
Dept. Est. 25 years iladelphia, Ра. | (Һе safety of the diver makes his &uit Dept, 285.531 S. Peoria St. "phim 
Be а Black Beauty Owner Agent extremely rigid, and because of the great mm LI 


Learn to Dance pressure required by him below working 


depths the air affects his entire system, and 
Youcan learn Fox-Trot,One-Step,Two- | places a severe stress upon the heart. Under 
nu: 


Беер, ана апа ates RP the wonderful | Such conditions the slightest exertion courts 
tem of Mail Instruction. disaster. Weeks, and sometimes months 

-- are consumed in one wrecking operation, 
necessitating the employment of a great 
isi number of men and numerous divers. 
Lu ILL IAM OHANDI РЕАК, М.В. Under such circumstances, the overhead is 
tremendous and the outcome a gamble. 


T Sc aan М 
SAV E 25% о 6 0% The salvage engineer heretofore, has had to | SEND ND № 0 М DN 


: GRAFLEX-KODAKS depend wholly upon the intelligence and 


handicapt perseverance of his divers. Тһе | то 

nses ese! : 2 ч А Prove our blue-white MEXICAN DIANO: 

Prom i Tava Lac Arp twin submersible salvager requires no divers | resemblesa genuine di with same DAZZLIN 

Free Bargain | eem and "ys at depths where the outline of the sunken 
reds м ess d- 

ҺЕ: ЫЗЫН vessel is visible from the surface. At all (Gat. whe s2 


KZ other depths diving bells may be advan- 






















now. tageously employed, but for observation oen it no 
CENTRAL CAMERA CO., Dept !!5 124 S. Wabash, Chieago | purposes«only. handling charges. ene 


Learn Autos and Tractors About eight thousand (8,000) vessels 
Wenders Miss WER valued at seven billions of dollars were sunk 

ly “offered trained men: we train | by submarines іп the World War and 
S fou, inoroughly to start your own | thousands upon thousands of others were 
motor expert, driver, shop богет | sunk in the seven seas during the last 100 


Du. n years. Many of them went down with 


Kag 5000 Graduates making cargoes mounting up into the millions, The | Advance a PREE 1, n 
good. Catalog Free. greater number of all sunken vessels now | Largest and best Ld efie Nara Spe уп today, 
Cleveland Automobile School, 1807 E.24thSt, Cleveland, © | rest in depths of less than 350 feet. The North-Westero School, 2331 Grand Ave. Milwaukee, 
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Learn the Autoand 
Tractor Business 


Thousands of openings await you. 


InDetroit 
the 


Auto Center 


START A 
BUSINESS 
OF YOUR OWN 


Think of the repair work necessary, think of 


the batteries and electric systems to be maintained, on the nine and a quarter million 


cars now in use. 
service station of your own. 


‘ y forward. 


Cume to Detroit, the heart of the auto- 
motive industry, and learn the business at 
the M, 8. A.S., thefactory-endorsed school 
This is the Righ tWay to Get Into the Auto 
Tractor Business 


an 
If you get this right start you can go just as 


far in this business as you have a mind to— 
there is no limit to the success you can make. 


Detroit the Auto Center in Summer 


There are many advantages in coming to Detroit 


during the summer season. You can visit the 
world's greatest auto- 
mobile factories during 
the long summer eve- 
, nings; you can visit 
^» Detroit's many 
beautiful parks, or 
take a boat trip on 
the Detroit River or 
Lake Erie; boats 
leave Detroit wharfs 

every few minutes. 

J In addition to this, 
you willfind many 
advantages in our course 
in summer, such as more 
pleasant tractor field 
work,andother outside 
activities which are 
less pleasant in winter 
Resolve to see Detroit 
this summer and learn 


the auto and tractor 
busi- 


Splendid opportunities everywhere to start a garage, repair shop or 
Production is again increasing and trained men are moving 


Become an Auto Electrician 


You can make more money for yourself or for an employer 

by qualifying as an auto electrician. Employers are glad to pay 
more money if you can prove that you are worth it. 

75% of all car troubles are in the electrical end or arise from it, 
but there are thousands of auto mechanics who know very little 
of electricity as applied to automobiles, trucks and tractors. 
Hundreds of mechanics have come and taken our special electrical 
course. Some went back to their old jobs but at more money, 
Others have gone out and doubled their salaries in electric service 
stations. These stations are always looking for good men. 


Learn Auto Electricity Thoroughly 


Our electrical course teaches auto electricity from the ground up. You 
get actual bench work in the laboratory, tearing down and rebuilding 
motors, generators, magnetos, etc. We have practically every known 
make of ignition, lighting and starting systems for you to work on. 
Our course qualifies you fully for electric service work. 

Leading manufacturers in the auto industry work with us and co- 
operate in every way possible. 


Learn by Factory Endorsed Methods 
Packard Motor Car Company says: ‘We have no hesitancy in rec- 
ommending M. S. A. S. in every particular.” 

Hudson Motor Car Company *We recommend the M. S. A. S. 

and invite inquiries. Address E. V. Rippingille, Service Mgr." 

The International Harvester Co. of America says: “We will 

gladly co-operate with the M. S. A. S. through our 90 branches 

in the United States." 

Get our Free Catalog and read the many manufacturers’ letters. 
Autos, 


We Teac anr Trucks, Trac- 


Tire Repairing, 
Brazing and Welding, 





Actual 
practice 
at M. S. 
A.S. 


Battery repairing 
and Machine Shop work, by actual prac- 
tice on the best equipment. 








| 

А 

j MICHIGAN STATE AUTO SCHOOL 
“The Detroit Auto School” “Endorsed By All Leading Manufacturers” 

d 665 Auto Bldg., 3729 Woodward Avenue, DETROIT, MICHIGAN, U. S. A. | 
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Monsters of Long 
Ago 


By Dr. E. BADE 
(Continued from page 14) 
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Become An Expert in 
Armature Work 


Trained men who understand Armature building and 
winding, Motor and Generator Repair and mainten- 
ance are in big demand right now. Take up this 
work and before long you can step into this growing 
field and insure yourself a permanent, well paying 
position with big opportunities for advancement. 


Learn in 3 Months 


In 3 months you can qualify for positions paying 
highest wages, with Кз i future opportunities: 
Come to this well founded and completely equipped 
school where you learn to actually wind every 

and kind of D-C and A-C armatures. 


WRITE FOR FREE BOOK 


Mail the coupon today for full particulars of our 3 
months’ course in Armature work. Send the coupon 
and see how easy it is for you to become an expert on 
armatures 


SCHOOL OF ENGINEERING OF MILWAUKEE, 
Dept. SI-5, 373 Broadway, Milwaukee, Wis. 

Please send me full information about your three 
months’ course in Armature work. No obligation on my 
part. 


reason possibly was a change of climate, 
which acted as a deterrent in the develop- 
ment of the progeny. 
THE DAWN OF LIFE 
{Ву Will H. Gray 
NE of the most absorbing subjects 
O that can be studied is Geology. 
Without the life of preceding ages, 
geology would be almost a closed book. 
What the very first forms of life were is 
not known. They may have been some 
minute microscopic organism, that, as 
Lord Kelvin suggested, may have come to 
this earth on a meteorite, or shooting star, 
from some other life sustaining planet. 
The earliest records of life are sea- 
weeds, corals and marine shells, that lived 
in shallow water. In the deposits in which 
they are found are the ripple marks left 
by the waves, and often the marks of rain 
drops in the mud or sand. Now they are 
deep underground, oceans and forests 
have successively covered them, each leav- 
ing its remains. Then perhaps some great 
river cut its way thru the whole mass, 
leaving exposed the various strata one 
upon the other. 
From the time of the earliest traces of 
life, there is a series of fossil remains of 
— — — | ever advancing forms. In spite of earth- 
quakes and mighty upheavals, that killed 
and buried countless millions of little ani- 
mals, they went steadily on from genera- 
tion to generation, leaving their shells and 
bodies ground to powder by the waves to 


RMI PUNE САДЕН WAC REESE aS PEAS : form great beds of rock thousands of feet 
Addrósis.ci Seca ДА АЕН ДУ Bucy tind deep. Now and then a whole insect ог 

fish would become embedded, and in the 
Иби “ng aye eG eae te Bente Bu course of time changed to stone, thus 
ИРЕНЕ: Education forming a lasting memorial to its kind. 


By comparing similar fossifs in different 
parts of the world, rock of the same 
period can be recognised. 

In those remote ages, the climate was 
much warmer than it is to-day, and more 
evenly distributed. Away up in the frozen 
north are coal beds formed írom great 
forests of luxuriant vegetation that once 
flourished there. In those early days of 
the dawn of life there were no verte- 
brates. It was not until the middle 
palaeozoic periods that the earliest verte- 
brates in the shape of fishes made their 
appearance. Before the fishes there were 
crustaceans, which are represented at the 
present time by shrimps, crabs, and 
lobsters. On the land there were insects 
of the scorpion and cockroach type fol- 
lowed in due time by reptiles, something 
like lizards, that grew and flourished and 
attained an ascendency over all other ani- 
mals. So great were their numbers and so 
varied their forms, that a whole period 
of geological time is now known as the 
Reptilian age. 

As the land became more established and 
less likely to undergo great upheavals, 
mammals made their appearance, and they 
in turn increased in size and strength as 
the reptiles began to grow fewer and 
smaller. 

Last of all came man with the gift of 
intelligence which enabled him to subdue 
these great and fierce monsters and drive 
them from his path. And, altho his bones 
are seldom found, his weapons and pic- 
tures remain to show the kind of life he 
led. As he advanced these stone weapons 
and implements improved in workmanship. 
Bone needles and signs of agriculture go 
to show that his thoughts were turning 
to more peaceful pursuits; and with his 
rapidly advancing civilization, his domin- 
ion over the animal world became com- 
plete. 





EIGHT MACHINES IN ONE! 


The “DRUMMOND” 8-INCH LATHE 
With Circular Bed 
A Lathe that will do Turning, Bor- 
ing, Drilling, Screw-cutting, Milling 
and Keyway-cutting. Price most 
moderate. 
The Drummond Lathe is invaluable 
to Model-Makers, Inventors, Me- 
chanics and Repair Men. 


Send for detailed descriptive matter 


PRODUCTION EQUIPMENT CO., Inc. 


Dept. 6 


5 Union Square New York City 








If you are earningless than 


$100.00 PER WEEK 


IM and like to draw—you should study 
въ“ 


Commercial Art 


We teach Composition, Per 
spective, Technique in pen-and- 
ink, washes, color, ete., fasci- 
nating Design studies, Lettering 
and Historic Ornament. Ad- 
vanced courses in Advertising 
Art, Photo-Retouching and Costume Illustration. 

Leading art managers recommend us and em- 
ploy our students. Many of our students earn money 
trom the sale of their drawings while studying. 

We have Resident classes—both Day and Evening. 
The same courses by Home Study. Our catalogue 
on request. 


COMMERCIAL ART SCHOOL 
Dept. 708, 116 S. Michigan Ave., Chicago, Ill. 
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Auto Owners 
WANTED! 


To introduce the best auto- 
mobile tires in the world. 
Made under our new and ex- 


clusive Internal Hydraulic 
Expansión thatelimi- 
notes Blow Oat чиет шт 
Rim Cut and enables us to sell 
our tires under а 


10,000 MILE 
GUARANTEE 


We want an agent in every 
community to use and intro- 
duce these wonderful tires at 
our astonishingly low prices 
to all motor car owners. 
FREE TIRES forYOUROWN CAR 
to a tative in each community. 
Write for booklet fully describing this new 
process and explaining our amazing intro- 
ductory offer to owner agents. 


Hydro-United Tire Co. 
>» 217 PHILADELPHIA, PA. 








airing business. One man says “I de .00 the first 
dert Others average Е a A Жж... little 
capi nee о plen vi mo! а pos- 
Bible customer, No experience needed. We teach you. 


унде Tire Repair Оши 


Improved Wrapped Tread Method 
Used by Tire Manufacturers 

Does as good work as the big high 
priced vulcanizing outfits. boy 
can use it. It's the only vuleanizer 
that has Automatic Heat Control, and 
can't undercure or overcure a tire. 
Requires no watching or regulating. 


FREE Book 


“How to Open a Tire Repair Shop.” 
It tells how to make big money. 
Don’t delay. Write quick. 


C. A. SHALER CO. 
2204 Fourth St. — Waupun, Wisconsin 


51500 1053000 a Year 
\Charging Batteries 
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Small Cash Payment Brings 
You Any HB Battery Charger 


You have almost a year to pay bal- 
ance on easy monthly terms. There 
is an HB Charger for every size 
battery business. Made in sizes to 
charge 10, 16, 32 or 70 batteries. 
Choosesize you need—then write 


~ 1 D forinformation. Start now, 
p е p 
| i 
b 
E ^ — 


building big battery busi- 
Big Business- Cash Profits 


ness, strictly cash profits. 


HOBART BROTHERS CO. 
Cheapest Way to Go 


Box 57E Troy, Ohio 
Canadian Distributor 

Battery Service & Sales Co. 

29 | > 

to work, to school, or for fun and И 

recreation is оп а Ranger Bicycle. 

Choice of 44 Styles, colorsand sizes, [i 


Hamilton, Ontario 
Save 810 to (25 on Direct From-the- , 
Factory shipment. 30 Days Free d 
Trial, shipped on approval. We pay Ш 
the express both ways if not accepted. Y 
12 MonthstoPay г? sosirea. 
if desired, 
Saved time and carfare easily meets 
the small monthly payments. 


Parts d bhali retail \ 
Tires Ed mone Еп Аса и! 


Ме аа Cycle Company буте 


Dep.D-107. Chicago proes and N 


FOR BUSINE 














Independent 
Economica 
Transportation 


Write for Catalog “Е” 


Clevelan 


LIGHTWEIGHT MOTORCYCLE 
THE CLEVELAND MOTORCYCLE СО. CLEVELAND. USA 
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“Pm as Good i a Mana as Jim!” | 


| 
“They made him manager today, at a fine increase in salary. He's the fourth man | 
in the office to be promoted since January. And all were picked for the same reason— | 
they had studied in spare time with the International Correspondence Schools and 
learned to do some one thing better than the rest of us. 


“I’ve thought it all out, Grace. I'm as good a man as any one of them. All I need 
is special training—and I’m going to get it. If the I. C. S. can raise other men’s salaries || 
it can raise mine. If it can bring a better home with more comforts to Jim and his 
family it can do it for zs. See this coupon? It means my start toward a better job and 
I'm going to mail it to Scranton tonight!" 


"Thousands of men now know the joy of happy, poe homes because nid let | 
the International Correspondence Schools prepare ,.. |... .. ran our nene — —— М 
them in spare hours for bigger work and better pay. 


х : $ I 
You will find them in offices, shops, stores, mills, l Eti dos cling E mo, how Toan quay for De aon 
mines, factories, on railroads—every where. | НЕ Ести exarwzen CHEMICAL ENGINEER 
Wiring SALESMANS 
ч Electric Lightin VER MAN 
Why don’t you study some one thing and get read7 i Electric Car Running Show Card and Sign Pala 
for a real job, at a salary that will give your wife and Нн DESIGNER ТОЕ r 
children the things you would like them to have? жо ewes Bonnes SorerFondent 
есһапіса! 
. > Tt А Too! ег Stenographer and Typist 
You can doit! Pick the position you wantin the work | Бае вор Practice Gert Public Accountant 
you like best and the I. C. S. will prepare you for it right | GSurveyingand Mapping | JO Gommon School Subjects 
in your own home, in your spare time—you need not lose | ArcSteeceral Draftsman Railway Mail Cleri 
a day or a dollar from your present occupation. Sheet Metal Worker " ne pie 3 
р (етап a or utos 
Traffic Management Poultry Raising |] Banking 
Yes, you can do it! More than two million have done | yame - 
it in the last twenty-nine years. More than 130,000 аге — | present | Rusiness 
doing it right now. Join them without another day’s | street 
delay. Mark and mail this coupon! | aa = 
I > Canadians may send this coupon ‚л мш tia 
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ELECTRICITY 


In Its Greatest Form 


for HEALTH and BEAUTY 


NJOY wonderful, sparkling health! Increase your store 
of energy, revitalize—re- -create-—every cell and fibre of 
your being. You can do this easily, quickly, and inexpen- 
Bively through the magie of VI-REX Violet Rays. 


Violet Rays penetrate to every cell in the body, imparting 
that stimulating vigor which brings the glow of health— 
tones up the entire system, puttin, fife i into over - taxed and 
ёзад tissues. Аз a quick relief from pain, Vi-Rex has no 


VI-REX VIOLET RAYS 
Try Them Free! 


The Vi-Rex Violet Ray Machine is not a vibrator— 
does not shock or jar the nerve ends. Мо feeling of 
soreness or exhaustion after use—only a comforting, 
agreeable sense of relief. 



















Write today for our free booklet describing the wonderful 
Vi-Rex outfit in complete detail and particulars of our liberal 
10 days trial offer. 


This book explains the manifold uses of Violet Rays in 
treating almost every known human ailment. It also con- 
tains charts and diagrams of the nervous system and organic 
locations, and fully describes just how the Vi-Rex Violet Ray 
works its many seeming miracles. Written in a simple style 
—devoid of all technical language. Get the real facts and 
practical demonstation FREE. Just mail the coupon below. 
VI-REX ELECTRIC COMPANY 
326 W. Madison St., Chicago, Ill. Dept. 45 


Please send me without cost or obligation your free book 
describing your, wonderful Violet Ray Machine and particulars 
of your special 10-day Trial Offer. 
















Name.... 








500 % 


AGENT PROFIT 


Gold and Silver Sign Letters 
For store fronts, office windows and 
glass signs of all kinds. No experience 
necessary. Anyone can put them on 
and make money right from the start. 


$75 to $200 a Week! 


You can sell to near-by trade or travel all 
over the country. There isa big demand 
for window lettering in every town. 
Send for free samples and particulars. 


4 en Offer to General Agents 
METALLIC LETTER CO. 


433Y No. Clark St. CHICAGO,ILL. 
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ALL STANDARD MAKES 


These tires are all standard makes, formerly guaranteed for 6,000 to 
8,000 miles, many у prac ractically new. Do not confuse these exceptional 
high tires with sewed or half soled tires. Thousands of users are 
setting 6,000 to 8,000 miles easy. Every tire we ship is backed by our 


TIRES TUBES | SIZE TIRES TUBES | SIZE TIRES TUBES 
$ sss $1.75 |334 $11.25 2228 85х44 $13.90 $3.15 
1228 во Кия 24:20 3.40 









No money in advance. We ship on 
you pay. б cent discount if pei 
your sizé, whether S.S. or C.L, 


KLASS-WORTH CO., 


Protect your tools from rust, knocks, bangs and iba i m 

absolutely the best tool chests made for Machinists 

makers, Carpenters, Auto Mechanics, re 1 on 

Household из 
Write for" 


guarantee 
Union Tool Chest Co., Inc. 


str fala by Express. See and inspect before % 
Es accompanies order, Just write, tellu us 
today. While these bargain prices last 


3033 Michigan Ave., Dept. 81 Chicago, Ill. 










Ask for 
free 
Catalog 






Catalog 







“Satisfaction-or-money-back” 


Mill St., Rochester,N.Y. 


‘prices and 
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Science In Stage- 
land 


= By H. WINFIELD SECOR 
E жууш from page 12) 
naval battle Scene, probably the most pre- 
tentious ever produced on the American 
stage. The scene has been very cleverly 
worked out by the designers and artists and 
presents a view as if those witnessing it, 
were just back of the bridge and right on 
board the vessel. The effect of the waves 
and rolling sea is perfect, and the bridge, 
mast and deck of the cruiser roll lazily in 
the heavy sea. The pilot's cabin on the 
bridge is an actual room fitted with wireless 
and signal light apparatus, and all of the 
usual Bttings found on a warship, every- 
thing worked out in highly commendable 
detail. A strange eii is sighted by the 
captain and the dialogue that follows be- 
tween the captain and his officer, as the 
ship keeps on rolling thru the heavy sea, 
grips the audience i in its wondrous majesty 
and dramatic im 

The actions ry he strange ship prove 
somewhat suspicious to Capt. de Corlaix, 
and he orders successively the usual code 
signals to establish identification of the ship. 

“Stand by your signals!" commands the 
Captain. "Aye, aye," replies the signal- 
man. “206,” calls the Captain. The 
signalman throws the switches and the 
Ardois lights flash red—blue—white—green! 
The Captain and the officers on the bridge 
scan thru the night with their binoculars, 
watching for the answer of the strange ship. 
Back comes the signal RED—the correct 
one. The officers on the bridge breathe 
sighs of relief momentarily; the captain, 
however, knows that the enemy may resort 
to any sort of trickery and notes that the 
smoke stacks are not evenly spaced, indicat- 
ing that one or more of them may be 
dummies made of canvas or other material, 
a trick often employed by German raiders 
to disarm suspicion during the war. After 
corroboration by one of the officers, he 
becomes still more suspicious of the sus- 
pected ship. 

Ordersare given to get the suspect's range. 

“2048,” calls the Captain. The signal- 
man complies and the Ardois li hts flash 
out the order of the seas—''Clear my 
course!" The mysterious stranger of the 
night comes back with a shell and thé great 
naval battle is on! The men swarm up 
from below deck on the A/ma and man their 
guns, as the bugle calls ring out and the 
electric buzzer and bell signals sound over 
the vessel calling the crew to their battle 
stations. The small and heavy guns roar 
in action, and finally a French gun makes a 
hit and a red flare rises over the enemy; but 
this does not finish him. An enemy shell 
strikes the pilot house and demolishes part 
of it, wounding the Captain and many of 
the men. Finally a torpedo is seen ap- 
proaching the Alma, and the next second 
it кирен bor with a deep thud anda blindin 
flash. The ship starts to settle slowly and 
the order goes forth to man the boats, as 
the curtain falls. 

In a few seconds the curtain rises again 
and the audience is thrilled by one of the 
greatest scenes of the sea that one can ever 
behold, altho tragic in the extreme—that 
ofa giant ship taking its last plunge beneath 
the waves. What appears to be to al 
intents or purposes the full size stern o 
the Cruiser Alma, as she plunges to her 
watery grave, to the accompaniment of 
exploding boilers and escaping steam is seen 
by the audience. 

PRODUCING THE NAVAL BATTLE SCENE 

The most startling stage effects produced 
at this play have been so arranged as to 
give that sincere touch of realism, conspicu- 
ous by its absence in many other produc- 
tions; for instance, the ship’s decks are 
cleared for action immediately at the end of 
the first act; so rapid is this change that one 

(Continued on page 64) 
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Better Jobs- 
Better Pay 


FOR BURGESS-TRAINED MEN 


ELECTRICAL (| 
ENGINEERING Ñ 


PRINCIPLES AND APPLICATIONS p 
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Burgess Training and Burgess Service make a 
man earn more by making him worth more. If 
you are a trained man you always have a good 
position and you practically name your own 
salary. The untrained man works for whatever 
he can get whenever he can get a job. 


Send for the Burgess Catalog It’s a 


BOOK FULL OF FACT 


That Everyone Interested in Practical Electricity Should Know 


BURGESS ELECTRICAL SCHOOL BEGINNERS 
Complete Home Study Course in Practical Electricity Taught By Simplified Methods 


By Exclusive Copyrighted Method е The earnest beginner quickly learns at home by the Burgess Simplified Method—gets an; 
The Burgess Method of Electrical Instruction is different from that in electrical job and makes quicker progress than the man who tries to learn only from 
other schools or in books. It is the result of years of practical electrical ^ experience “on the job." No frills or impractical theory. Just“ boiled down" informa- 
work: = oo. еа ong experi ience ay teaching cherory, and writing tion that is of greatest vaiue, and easy to understand clearly. 
courses - It so fully meets needs of men in their everyday 
work that some of thelargest electrical concerns in the country have adopted EXPER І ENCED :MEN 
the Burgess Course. After a very thorough investigation they are forming - 
classes for their employees because they find the Burgess Course contains 


practical information not found elsewhere. The course extends from simple . 


dry cells to hydro-electrical operation; particular effort being placed upon 
such subjects as storage batteries, wiring calculation, automobile 
systems, farm lighting systems, motor application, motor install- 
ing, motor testing amt repairing, armature winding, transmission 
and power plants, etc., etc. 


COMPLETE ELECTRICAL OUTFIT 
including Apparatus, Tools and Materials, is supplied with the course 
without extra charge. 
ELECTRICAL DRAFTING 


This is a p of the regular work, and drafting implements and materials 
are furnished students without any additional charge. 


ELECTRICAL SLIDE RULE 
As a thorough knowledge of the slide rule is so necessary in our business, 
Mr. Burgess has written 30 lessons on this subject, which are now included 
Drefting of the regular course in addition to the lessons in Electricity and 
charge, 


A Slide Rule and leather case is supplied to each student without 


*Electrical Hand B 








Current Calculations, etc. 
, Showing their application. 


THE BURGESS COMPANY 


YORKE BURGESS, President 
Consulting 
750 East 42nd Street, Dept. G 


——— = RM 
k’’ 

THE "Burgess Blue Book" contains drawings and diagrams of Electrical Machinery 

and tarti xes, Elevators, Controllers, Starters for Printing 

, Transformer Connections, Lighting Circuits. 

The section on Calculations takes up Simple Electrieal Mathematics, Wiring Tables, 

t also gives 200 formulas, with problems 


Price $1.00. If you decide not to keep it, yourjmoney will be returned 


Electrical Engineerin: 
чү Chicago, Illinois 


Power энн Rms Вилдан. acto Railroads, Motor Troubles and Industrial 
Problems. on Electrical Subjects. Inventions and Patents 


Advanced By Special Training At Home 


Men employed in any branch of the electrica] business find that the interesting and easy- 
to-understand practical information given by The Burgess Sch is an invaluable help in 
their everyday work. The Burgess Catalog explaing this fully and shows how Burgess 
Service enables a man to advance rapidly to more important and better paid work. 
Practical electrical facts, "short-cuts," methods of application, etc., supplied by The 
Burgess School cannot be obtained in any other school, college, text book, or course. That 
1s why men who have had years of practical experience and school and college trainlng 
find that Burgess Training gives them just what they need. 


A FAIR AND SQUARE STATEMENT 


By Yorke Burgess, Superintendent Burgess Electrical School, Chicago, Ill. 


“I have been training ambitious men, both young and old, in practical electricity for a 
number of years by my Home Instruction Method, and would like to send you my catalog, 
which tells exactly what I do and HOW I DO IT. It also-tells why, when and where my 
students succeed and HOW THEY DO IT. The catalog costs you nothing—it obligates 
Ld in no way whatever, but for your own good send for it, as it contains things you should 
ow. 

“Thousands of men will make good in the electrical field this year and in the years to come, 
and I will be helping many to do this under my personal guidance and instruction." 


BURGESS ELECTRICAL SCHOOL 
745 East 42nd Street Dept. G Chicago, Illinois 
Fill out and mail coupon. Check course you are interested in 
jew sm mm m mm mn m ma umm um mm эш эш эш шын ee 



















І YORKE BURGESS, SUPT. 

I Burgess Electrical School, 745 East 42nd Street, Chicago, Hlinots. 

M DEAR SIR:— 

[| Pease send me your catalog G“ whieh explains your Home Instruction Course 

í and the Burgess Service method. For Beginners [ ] For Experienced 
Men 7. : 

L| 
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ELECTRICAL ENGINEERING 
TRAINING FOR THE AMBITIOUS MAN 


IN ONE YEAR 


For earnest young men who 
desire to fit themselves for respon- 
sible, good-paying positions, the 
Bliss Electrical School offers a 
wonderful opportunity. 


In One Year this school fits 
young men to enter the electrical 
engineering profession with 
trained minds and a techni- 
cal education that opens 
the way to steady advance- 
ment. 


One Year Now is a small in- 
vestment on which you will reap 
big profits. You become the 
skilled worker for whom industry 
is constantly seeking, and whom 
it pays well for knowledge and 
service. 

Every hour is devoted to an in- 
tense study of electrical engineer- 

ing. Bliss graduates are pre- 
ferred men because they are 
properly and thoroughly 
trained. Send for our 
catalogue. 


ELECTRICAL ENGINEERING—IN ONE YEAR 


ELECTRICAL 


BLISS 


315 Takoma Park 


SCHOOL 


Washington, D. C. 





Learn Tire Repairing 


AT. 


Mate at least 
$250 per week 


with this Marvelous Super-Vul- 
canizing Machine, backed by the 
training you will receive in Our 
Free Schools. 

A wonderful expansible mold 
that can be perfectly adjusted to 
fit any size tire. 

Master this fascinating occupation; 
be a scientific Tire Repairman by 
attending one of our schools. 

We give you all necessary informa- 
tion and instruction and help you їп. 
every way to get your business started. 


Cities and Towns everywhere are 


asking for "WESTERN" trained men. 
There is no limit to your possibilities. 
Quit punching & time clock now and 
resolve to be your own Master. 
Write us for our plan to help you 


establish a business of your own and 
address of school nearest you. 


WESTERN RUBBER MOLD COMPANY 
Gen. Office and Main School, 
253 N. Crawford Avenue, Chicago, Illinois. 


A THERMO TELEPHONE 


-WITH- 


COMPLETE TALKING е SIGNALLING SYSTEM 
Al PRACTICAL SCIENTIFIC TELEPHONE 

OPERATING ON A NEW PRINCIPLE. 
EASILY ASSEMBLED. FOR INSTANT USE 


CAN NOT BE EQUALLED AS A DISTINCTIVE, 
INSTRUCTIVE ^*? INTERESTING NOVELTY. 


AIPPEALS TO ALL UP-TO-THE-MINUTE YOUNGSTERS 
AS WELL AS TO THE GROWN UPS. 


MANUFACTURED BY 


AMERICAN THERMOPHONE COMPANY 


44-116 BEDFORD ST. 


Google 
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Science In Stage- 
land 
(Continued from page 62) 
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can scarcely follow it with the eye. The 
signa! is given and the guns are lowered 
into firing position by a ratchet and pawl 
arrangement. A gunner drops off one of the 
big guns. At a given signal the Alma in 
the foreground moves thru an arc of about 
30 degrees, it being built on a revolving 
platform the floor of which is made to turn. 
In the background ships made of segments 
ass thru a strange metamorphosis and 
indicate that they are now proceeding in 
the opposite direction. 

In the battle scene this realism attains 
perfection. Bells in various parts of the 
stage as shown in our diagram, ring from 
the various quarters, the sound thus seem- 
ing to come from different parts of the 
vessel. 

Colored lights from the А7015 are flashed 
by a man in the cabin. Beautiful wave 
elects are obtained in the first part of this 
scene by the regular wave machines (two 
stereopticons, one on each side of the stage) 
in which wave slides are constantly kept in 
motion by means of clockwork mechanism. 
The cloud effects are shot upon large semi- 
circular drops giving the true depth effect 
of the firmament and this, when viewed 
thru a gauze screen drop covering the pro- 
scenium, assists in giving effects of distance 
and fog. 

At the rear a ship is seen all aglow. ` It is 
illuminated with myriads of miniature elec- 
tric lights which are fastened on the sides 
of the vessel. It is made of metal about 
3 feet long and moved on a wheeled wooden 
platform Бу a hanging upright. This vessel 
in addition to the regular lights and signal 
lights, has two irregular glass windows 
covered in the back by metal boxes. Cotton 
immersed in alcohol is placed in these boxes 
so that when a hit is registered, the opera- 
tor merely lights the cotton and it appears 
that the ship is burning. The operator 
with a flashlight eventually causes the 
distant flashes of the enemy vessel and an 
attendant elsewhere in the building, two 
seconds later, allows the shot gun which he 
is holding in his hand to belch forth the 
roar of the enemy guns. Even while the 
Alma is going thru the water, the roar of 
the breaking waves may be heard above the 
din of battle as can the thumping of the 
engine be felt by the entire audience. The 
"waves" are produced by the wave ma- 
chine men who utilize a large circular sieve 
containing some gravel and the breaking 
of the waves is produced by rolling shot on 
a large base drum. Then comes the fatal 
| crash, and flashes of powder create the 
flame, an honest-to-goodness Gattling gun 
producing the explosion of the torpedo and 
about 50 feet of steel anchor chain, 4 inches 
in diameter is dropt upon a steel plate to 

ive the effect of the sides of the vessel 

eing demolisht by the explosion. The 
thump of the engine which is produced by 
two tremendous vacuum cleaners down in 
the cellar at the entrance of the auditorium 
and has up to this time gently vibrated the 
seats of the audience, ceases, indicating 
that the engines have been turned off. 

The enemy vessel which has been pushed 
along on its rollers from the back of the 
stage bursts into flame. A vivid flame 
lights up its interior as its supporting struc- 
ture is bent and it dives beneath the camera 
waves. The big vessel up to this time has 
been rocked on its cantilever truss work, 
stops rocking and seems to gradually settle. 

The curtain is dropt momentarily and the 
next scene shows the stern of the vessel 
painted on a tremendous canvas, sinking 
rapidly beneath the surface of the sea, 
which in this event has been created by 
moving pictures replacing the former 
smaller ripples, while steam escapes from 
alongside the vessel, four shot guns are 
fired to indicate the explosion of the boilers. 
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Cut Your Training Time in Half 
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Home Wiring. 


| 1 -C Motors. B 
Practical Work on A-C and p-c 


LEARN ELECTRICITY 
— in Only Six Months 


ERE, at last, is a new idea in electrical instruction— 

a plan that thousands of ambitious men have been 

à waiting for. It enables you to complete your elec- 

trical training in half the usual time and still get thorough, 

expert, fundamentally sound instruction. It's a real short 
cut to electrical success! You can become a 


Trained Electrician in 6 Months 


Instead of 12—or Learn an 


Electrical Trade in 6 Weeks 


Learn Wiring in 6 Weeks. Learn Meter Testing in 6 Weeks. 


Learn A-C and D-C Motor, Genera- Learn A-C and D-C Armature 
tor Work in 6 Weeks Winding in 6 Weeks. 


Bear in mind that our training 1s not shortened to suit the plan. You 
get the same careful, individual, thorough training that we have been 
specializing in for fifteen years. The plan is the outgrowth of the desire 
on the part of many of our students to shorten their training period— 
to save every minute so they can go out and earn in the shortest possible 
time We have simply adjusted our methods to suit supply and de- 
mand. 


А The complete course of 6 months is made u 
4 Units of of 4 units of six weeks each. You can Бата 
6 Weeks Each to be a wireman in 6 weeks, or a meter tester 

in 6 weeks, or a motor and generator man in 
6 weeks, or an armature winder in 6 weeks. You can take all or any 
of the units you like. 


. 'This short cut plan gives you 8 hours a da 
Every Minute oí intensive inetruction and training. You 
8 Hrs. a Day spend most of your time in the laboratory. 
Six weeks of this practical training gives you 
all you need to make а good living. Many students take up one 
unit, learn it, then go out and earn enough to complete the full 
course of electricity. It’s AN OPPORTUNITY FOR UNEMPLOYED 
MEN to prepare for the better job that pays well and employs steady. 


secure board and room facilities at the 
lowest rates. 


INVESTIGATE NOW—Don't 
Prepare to grasp the opportunities for 
big pay that are waiting for electrically 
trained men. A few weeks of study and 
practice here will fit you for a better job 
with a bright future. 


A SUCCESS-BUILDING SCHOOL 
Back of this big schoo is a record of over 
15 years of successful specialization in 
electricity. Last year 2300 students 
from 46 states and 22 foreign countries 
were in training here. The oldest school 
of its kind—largest faculty of experts of 
any similar institution. We help you to 


сен. of ENGINEERING 


of Milwaukee 
"Leading Electrical School of America." 
Established 1905 
MILWAUKEE, WISCONSIN 


wait. 


MAIL THE COUPON FOR FREE BOOK AND COMPLETE: DETAILS 


The Class in Practical Electricity. 
graduating February 25th, 1921, 
desires to express ita feeling of grat- 
tude for the thorough training which 
the class recelved 


| School of Engineert 


back it is certainly remarkable that 
we have covered in six months time 
the four distinct courses which you 
offer, each in six weeks. They are 
much more complete and thorough 
than we ever expected. 


Respectfuly, 
I. V. Beal, Niles, Mich.; Otis 
Hicks, Leesville, La.; Edwin E 





Lorch, Independence, Wis А. R. 
Newton, Langord, So. Dak.: W. H. 
Walton, Lake Placid, N. Y.; Harry 
L. Moore, So. Nampa, Ida.; Carl 
G. Gaustad, Baldwin, Wis.; Carl 
Lowry, Dassel, Minn; M. Dale 
Farrar, Lyndon, Kas.; Nathan G. 
Wright, Meadowbrook, W. Và; 
W. Veersma, Holand, Mich.; Ray- 
mond Hand, Marengo, Ill; Fred 
3lbson, Scranton, No. Dak.: Ray- 
mond ‘Schultz, Prairie du Chien, 
Wis.; Ralph W. McCullough, Los 
Angeles, Cal.; Earl C. Granger, 
Orange, Cal.: John Dinos, Weldon, 
No. Car.; John C. Ritter, Eveleth, 
Minn.; B. T. Olson, Baldwin, W is. 





ng 
When we look g Dept. 8. 1.-5 373] Broadway, Milwaukee, Wis. 


Gentlemen:—pjease send tree literature on "Ргас- 
tical Electrical Education” and full details of your 
1 short-cut method of instruction іп 


Trained Electriclan—6 тоз.................... 
і Electrical Trade—6 weeks (check those interested 


Armature Winding .... 


Other electrical courses offered by this school: 
I Electrical Engineering with B. S. d 
years; Electrotechniclan, High School and elec- 
| trical educatlon—1 to 3 years; Electrical and Ме- 
chanical Drafting—6 months to 1 year; Automo- 
Р tive Electricity—3 Farm Lighting—3 
months. 


months; 


Р 





TTACH aROLLAWAY 


to your bicycle. 


Forget pedals! Spin along 
mile after mile—uphill and 
down—swift as the wind 
Ride in comfort— arrive 


home rested, refreshed and 
invigorated. The 


gives dependable, positive pow- 
er. No heavy batteries, clumsy 
clutches, or cumbersome acces- 
sories. Just light, compact 
motor—weighs less than 25 Ibs. 
Balances perfectly over front 
wheel. Runs 100 to 150 miles 
on gallon gas. Wonderful pick- 
up. Speeds to 26 or throttles 
down to 6 miles an hour, P. 
erful in emergencies. 
wonder from every standpoint. 
Do not buy a motor attachment 
until you have investigated the 
remarkable , WAY. 
Choice of two models. Friction 
.50. Belt Drive, 
The two greatest val- 


Rollaway Bicycle 
Motor Belt Drive 
e! 


BE OUR RIDER 
SALESMAN 
B ROLL- 


ves ever offered in bicycle attach- 
trate. Cyclists mente, Write for FREE circulars. 
amazed. HO THE ROLLAWA Y CO. 
nU T 515 Shepard St., Toledo, O. 
lers ri of 
lem. Hi 
missions 





roposition. 
Don't wait! 





BE A REAL MA 


LOOK LIKE ONE AND FEEL ши 

LIKE ONE | 
Broaden your shoulders, deepen your | 
chest, enlarge your arms, and get а 
development that will attract atten- 
tion. Fill yourself full of energy and 
be powerful. 

My New Book 
“Muscular Development” 
Will Explain How 
This book is illustrated with 25 full 
page photographs of myself and of 
some of the world’s finest developed 
athletes I have trained. It will in- 

terest and benefit you greatly. 
Send 10c (stamps or coin) for a copy NOW, today, 
while it is on your mind. 
EARL LIEDERMAN, Dept. 205 305 Broadway 
NEW YORK CITY 


N! 








H. P., 110 volts, 
А. C., 60 cycle, 
single phase, 
1750 R. P. M. 
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Optical Lenses Col- 
ored by Electricity 
BY HARRY ROSENTHAL 
( Continued from Page 29) 
of 1920, an elapsed time of over six years, 
and the specimen showed a net change of 
less than 2 per cent. A brief description 

of the process is given below: 

The regular supply of electric current 
is past thru a transformer where the po- 
tential is raised to a very high voltage. 





mnanpi 






Т, 
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This voltage, carefully insulated, is 
brought inside of a cabinet thru a con- 
trolling device and enters a special 


evacuated glass chamber, called an Elec- 
tron Generator. This Generator is main- 
tained at a very high vacuum and it con- 
tains two metallic electrodes, one of which 
is constantly cooled by flowing water con- 
nected directly to the water supply and 
the overflow of which is carried directly 
to the drain. It also contains a filament 
which is heated to a glow. 

When a body is heated to a glowing 
point it sends off gaseous particles and 
electrons. These electrons being in a 
vacuum, are bombarded back and forth 
between the metallic electrode by the high 
tension of the circuit, and the ones that 
strike the electrode, which is cooled by the 
water, are sent out of the chamber. These 
are the ones v'hich affect the glass. Di- 
rectly under the electron chamber are 
rotating wheels which carry the lenses to 
be treated. The distance of a lens from 
the electron chamber is carefully regu- 
lated by micrometer adjustment. Below 
the rotating wheels is an automatic timing 
device which regulates the length of treat- 
ment for the lens. The operator, knowing 
the exact distance of the electron chamber 
from the lens, as measured on a scale on 
top of the apparatus, and knowing also 
the amount of current which is sent into 
the apparatus, as measured by the two 
meters, one on the switchboard and one 
on the apparatus, can always duplicate 
results by setting the automatic timing 
device. This means that lenses can always 
be matched for their color. This is im- 
possible to do today with chemically col- 
ored glass. Some of the chief advantages 
of treating lenses by this process are: 

The ability to treat white optical lenses 
after they are ground and polished and 
ready to be mounted. By doing this an 
evenness of tint is obtained even in lenses 
of extreme focus. By this process it is 
possible to obtain the same tint in lenses 
which are very thin in the center and 
thick on the edge or vice versa. This is 
impossible to do when ordinary colored 
glass is used. 

No color distortion, therefore even 
transmission of all the visible colors of 





| the spectrum. 
The reduction of the brilliancy of light. | 


The absence of noticeable color, when 
the lenses are being worn. 

Any person wearing white lenses will be 
benefited by having these lenses treated 
because the effect of the treatment is to 
tone down the brilliancy of light without | 
in any way disturbing the relative color 
values to the wearer. 

By this process it is possible fo color 
bi-focal lenses the same color all over, 
or else to leave a portion white. | 

The present process requires only a 
few minutes to treat a pair of lenses; 
this enables the optician and oculist to get | 
practical immediate service—Photos and 
data courtesy Rosenthal Electric Lab. 


Camden, №. J, 
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You Gan KNOW 


all about AUTOS, 
TRACTORS, AEROPLANES, 
STARTING and LIGHTING 
SYSTEMS, STORAGE BAT- 
TERIES, VULCANIZING, etc. 


Valuable Book FREE 


“How to Succeed in the Automobile, 
Tractor and Aeroplane Business,” gives 
much new and very useful Information; 
also tells al) about the many splendid 


gdvantages and practical training vou сап 
get at thiscollege in a few weeks. Tear 
this out and write fora copy, FREE, today; 


GREER COLLEGE 

‘OF AUTOMOTIVE ENGINEERING 

Dept.) 1519 5. Wabash Ave. 
CHICAGO 


Cut Your Tire Cost 





IRON CLAD GUARANTY 


Pot in f sizes now at these amazngiy 
fos peices whe ey ase 


75 


GRA BARRAS 


$ 





сне —TODA Y—get 
CONQUEROR TIRE & RUBBER CO. 
3031 нон Bivd. Dept. rope со 


uarantee, 


ALL-SPARK IGNITION CO 
la le £ 
13 Water St., N.Y. 


CONVERT YOUR BICYCLE INTO A MOTOR CYCLE 


by using a STEFFEY ATTACHMENT 
Simple-Reliable-Economical 


Fits any ordinary wheel, diamond, 
double-bar or truss frame. Easy 
{9 attach. Send stamp for circu- 
ars. 


STEFFEY MFG. CO. 
Dept. E, 5025 Brown Street, Philadelphia, Pa. 


You Can Save $50.00 


By recovering your old auto 
top frame yourself. е 
these 



















B 
roa et - Prices. Write 

СЛ ^» MELLINGER TIRE & RUBBER CO, · 
@ 901 Oak St., Kansas City, Mo. 


21 
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H 
E 
used in 100 watt gas-filled 
larger sizes has less sur- 
d to the circulating gas com- 
ts volume than the small fila- 
sd in lamps of less capacity, hence 
; losses in gas-filled lamps of much 
50 watts are considerable. 
ig of Lamps:. Formerly lamps 
1 in candle power. The old 
size carbon lamp gave off light 
to 16 candles and was so rated; 
0 watts. The modern Mazda В 
"uum type, is rated at 25 watts 

oximately 16 candles. The 
con be obtained for one- 


are now standard- 


i [5-25-60-75-100 watts. Nothing 


is said ut candle power. 
Cost of Electric Light: Suppose a 
dwelling uses the following lights and it 


is ired to gc wal the cost: 
ppt ag 2 50-watt lamps—100 watts 
Dining-Room 4 50-watt lamps—200 watts 
B opo 4-50-watt lamps—200 watts 
(With floor lamp) ———— 
И ЕЕ N 500 watts 
The maximum connected load, then, is 
500 watts or 0.500 kilowatt. For the 
first 30 hours use of this maximum load 
or (30 x 5) = 15 kilowatt-hours you pay 
at the rate of 10 cents or (15 x 10c) = 
$1.50. For the second 30 hours use of the 
maximum load you pay at the rate of 6 
cents or (15 x 6c) = $0.90. For anything 
more than (15 x 15) or 30 kilowatt hours 
you pay at the rate of $0.03 per kilowatt 
hour. Your. meter bill will appear then 
somewhat as follows: 
Meter Total First ^ Second Excess 
Read-  Con- 30 hrs. 30 hrs. we 60 
i sump- use of  useof hrs. use 
к tion Max. .Max. of Max. 
КМ hrs. KW hrs. KW hrs. KW hrs. 


May28  — 





po e TOS 15 2 
eS РОА 
Cost ........15x10c 15хбс 2х3с 
Total Amount of Bill............... $2.46 
ah wrote 


“WHISPERING MOUTHPIECE” 
FOR TELEPHONE. 
These attachments are supposed to 


reduce the necessity of loud talking in 


the transmitting telephone or micro- 
phone, and to improve the vocafization 






New “Whispering” Mouthpiece. 


of the receiver. A parabaloid reflector 
or deflector is placed at the base of the 
mouthpi: t is Ua there by a 
mouthpiece proper ich screws an 

js it in position. The parabolic 
: 1 according to the 


to concentrate the sound waves 


diafram so as to do 











| Sanitary fea- 
_A similar at- 


sd for the receiver. 
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Learn Mechanical Drawing 


Men Needed 
Salaries: 


$35 to $100 
per Week 








Are you earning less 
than $35 a week? 
Can you reasonably expect 
your present position to pay 
you $35 to $100 a week in the 
near future? If not, this offer 
will interest you. We offer to 
qualify you for а profession 
which, at the very start, pays 
higher salaries than the aver- 
age man receives. We offer you the best personal service obtainable. We 
offer you personal instruction in mechanical drawing and teach you expert 
Draftsmanship in your spare time, at your home, by mail, in the same practical 
way that you would learn it in any big Drafting department. We offer to 
qualify you for one of the many high-salaried positions in the Drafting field, 
and to keep you in touch with openings for Draftsman in big machine shops, 
industrial plants, manufacturing concerns and United States Government De- 
partments. We guarantee to start you on real Drafting work at once qualifying 
you as a thoroughly trained professional Draftsman, capable of succeeding 
from the very start. One of the many outstanding features of our training is 
that it qualifies you in an unusually short time. 


Become a Chief Draftsman 


You cannot make a mistake by taking up mechanical drawing. The field is not 
crowded; nor can it be. No single profession today offers better opportunities. 
The great need for trained Draftsmen continues to increase. Each step forward 
in mechanical development creates a need for more trained Draftsmen. Pro- 
motion in this field is sure and certain. Men who start as Draftsmen are often 
advanced to Chief Draftsmen, Chief Engineer, Production Manager or other 
high-salaried positions. There is a constant demand for our graduates. We 
cannot supply them rapidly enough. Many of them are accepted even before 
they complete their training. This unusual demand for “Columbia” -Trained 
Men is explained by the fact that our students enter upon actual drawing 
work the day they receive their first lesson. They spend no time with unneces- 
sary preparation or useless theory. 












I personally stand back of the Columbia School of 
Drafting—founded, directed and owned by myselt— 
and guarantee the trai ning given by it to be absolutely 
из represented. The work of each one of our students 
has my personal supervision We seek “Quality” 
students rather than "quantity," as our proposition 
is of the highest character in every respect. 


Ct 4 Ann 


Preside! 









The Largest Institution Specializing in 
the Training of Draftsmen. Teaches You 


Mechanical Drawing at Your Home. 


This is the mechanical age in world history. The day of big opportunities for 
technically trained men is here. Especially is this true in the case of Drafts- 
men, on whom the mechanical industries of America and the entire world depend. 
On no one profession does the continued development of machinery so nearly 
center. With the training which we can give you at your home, your services 
will always be in demand, at a premium, in this permanent, highly paid field. 


Drawing Instruments Furnished Send in the Coupon Today 


We supply our students with complete draw- 
ing equipment. A professional outfit is fur- 
nished, together with a highest grade sct of 
Drafting instruments for your permanent use. 


It Brings to You full particulars of our proposition 
Your future depends upon what you do now. We can- 
not begin to tell you here, in so few words, of the 
advantages nfforded you by this unusually practical 
course in up-to-date mechanical drawing. If you are 
N P ч T + = N in earnest and desire to een a big-paying Broteaslon, 
we urge you to act now by returning the followin 
o revious raining ecessary coupon. We will immediately send you our book of 
information, "Your Future in Drafting,” which tells 
of our new method of teaching mechanical drawing and 
outlines our offer to you fully. 


As our students are put into actual practice at 
the beginning, they grasp the essentials of 
drawing quickly. The lessons sup- 
plied are thorough, clear and easily 
understood even by those who have 
had no previous technical training of 
any kind. No previous experience or 
special education is necessary. 


COLUMBIA SCHOOL 
of DRAFTING 


Roy C. Claflin, President 
Dept. 1437, 14th and T. Streets 
WASHINGTON, D. C. 


COLUMBIA SCHOOL of DRAFTING 
Dept. 1437, 14th and Т Sts., | WASHINGTON, D. C. 


Without obligation to me, please send me your illustrated book 
on Drafting, telling how I can secure your complete home study 
course and your help in securing a position as Draftsman. 
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Original from 


UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 












ww SEND THIS COUPON TODAY ouank 





Learn at Home ! 


Employers everywhere are looking for 
men with mechanical ability. Splendid sal- 
aries and rapid advancement are offered. 

There is an easy, delightful way in 
which you can learn right at home in 





spare time. For 29 years the Interna- 
tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help, but 
never were opportunities so great as now. 
Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn't obligate you in the least 
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The Human Aura 
By H. GERNSBACK 
(Continued from page 27) 


ТТТ 


тининин", 
аннин 


gine and a furnace, giving out a certain 
amount of heat We know that heat 
changes the ambient atmosphere, as does 
everyone who has looked across a hot stove 
late, when ordinary air, invisible before, 

comes plainly visible, by a sort of refrac- 
tion effect, popularly called ''boiling." Ob- 
jects seen behind the plate, suddenly seem 
to become distorted. 

That heat has something to do with the 
human aura seems to be borne out by the 
fact that no aura has ever been seen on а 
corpse after a subject has died. The aura in 
all cases vanished within a few hours after 
the death of the subject. 

Dr. Kilner had tried at times to photo- 
gra h the aura, but had never succeeded, 

for this reason it seems that the phe- 
тепп hardly can have much to do with 
ultra-violet rays as a whole. If it had, the 
photographic plate should be able to register 
the effect, as most photographic plates are 
sensitive to ultra-violet rays. When then 
is the real reason? 

The writer advances a theory that may be 
rather startling at first, but it seems to fit 

every requirement in the case. He simply 
thinks that the aura is nothing more or less 
than the chemical emanation exuding from 
every anjmal body. In other words, the 


writer believes that what Dr. Kilner has 
done is merely making visible the odors of 
the human body. 





Diagram Showing How the Dicyanin Screens 

Used for viewing the Human Aura Are Con- 

structed. e Glass “Box” So Formed Is 

Filled With An Alcoholic Solution of Dicyanin. 

Sometimes Several of These Screens, One in 

Front of Another, Have to Be Employed to 
Attain Certain Results. 


Take a piece of scented soap, a perfume, 
or an onion, if you care. You will have no 
difficulty in "smelling the odor of these sub- 
stances from a distance. These scents that 
are thrown off by the various substances are 
very material and are corpuscular in com 
sition. They are.very fine perce floating 
in the air and these particles naturally are 
densest near the substance. Suppose we 
could make the emanation of an onion vis- 
ible to the human eye. What would we 
observe? We would see the onion enveloped 
fn a sort of mist, densest near the vege- 
table, growing less dense as the distance in- 
creases. The same should therefore be the 
case with the human body, which as we 
know gives off a certain emanation from the 
cells and glands of the skin. Perhaps Dr. 
Kilner has made it possible with thet use of 
dicyanin to make visible what we know as 
a fact exists, viz., an odorous envelop sur- 
rounding the human body. This theory fits 
all the observed phenomenon which Dr. 
Kilner made, particularly the one of the 
electrification. If the human aura is com- 
posed of corpuscles, the ionization effect of 
the Wimshurst machine would certainly 
tend to disperse the aura for the time being, 
and as soon as the current is turned off, the 
aura would return again. 

The human atra is a fascinating subject 
and has now been brought into the realms 
of physical neaeh, Its chief use probably 
will be for physicians in diagnosing certain 
diseases as Dr. Kilner already has done. 
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WHO'S WHO IN AMERICA. 1920- 

1921. Vol. II. Cloth covers, size 5/ by 
734 inches. 3,302 pages. Publisht by A. N. 
Marquis & Co., Chicago. 
. We have received Volume 11 of “Who’s Who 
in America," a work which has had a long and 
honorable career, and which really sets the pace 
for all similar books of contemporaneous bio- 
graphy. 

The first volume was for the year 1899-1900 
and contained 827 pages with 8,602 biographies. 
Since then it has grown, the proportional growth 
being most marked in the early editions. And 
now, in Volume 11, there are 3,302 pages with 
23,453 biographies, of which biographies 2,514 
appear in no previous issue. Increasing at this 
rate, it would seem as if it would surely reach 
a prohibitive size, but the subjects of its text 
keep dying, and that is what saves it; because 
it is a dictionary of only living people. Back 
references are given to former volumes for 
those who have died. It therefore is a com- 
plete American biographical dictionary in 
its full set of 11 volumes, and any library possess- 
ing such a set, should preserve it carefully. 

һе work has become an absolute standard 
and is based on the following rule which we 
quote from the foot of its tenth pagg, "Not a 
single sketch in ‘Who’s Who in America’ has 
been paid for—and none can be paid for.” 


RADIO INSTRUMENTS AND MEA- 
SUREMENTS. Circular No. 74 of the 
Bureau of Standards, Washington, D. 
C., 330 pages, fully illustrated. Cloth 
covers, 74 by 434 inches. Publisht 
by Wireless Press, New York City. 

A volume of over 300 pages, elaborately illus- 
trated with one appendix on the radio of the 
Bureau of Standards; the second one on the 
bibliography of ‘the subject; a third one covering 
the symbols used’ in the book; and the last one 
which is by no means to underestimated in 
value, as tending to standardize symbols, appears 
in the very modest guise of a circular of the 
U. S. Bureau of Standards. 

Like everything else coming from that Bureau, 
it is of a high order of merit, and its range 
of subjects is such that no advanced radio en- 
gineer can afford to neglect it. 

A rather full contents may be taken as some 
sort of an apology for the absence of an index. 


SELECTED STUDIES IN ELEMEN- 
TARY PHYSICS. A Handbook for the 
Wireless Student and amateur. By E. 
Blake, A. M. I. E. E, 176 pages; il- 
lustrated. Cloth covers, 7/2 by 4% 
inches. Publisht by the Wireless 
Press, Ltd., London. 


This very clever little book written for the 
wireless student and amateur, with its clearness 
of statement, its condensing of the subject mat- 
ter, and in the ground it covers, is so good 
that it is to be recommended to all students 
of elementary physics, in the extended sense, 
because it covers chemistry as well as mechanics 
and electricity. 

We are very glad to recommend it to our 


readers. 
STORAGE BATTERIES SIMPLI- 


FIED. Operating Principles—Care and 
Industrial Application. By Victor W. 
Pagé, M. S. A. E. 208 pages, profusely 
illustrated. Hard cloth covers, 7/2 ру 

5 inches. Publisht by the Norman W. 

Henley Co., New York. 

This very timely and fully illustrated book 
with comprehensive index, gives an excellent 
presentation of its subject. It is very prac- 
tical, telling of batteries as they exist and as 
they are used, both in the acid and alkaline 
electrolyte construction. р 

Special instructions for the саге and repair 
of automobile batteries form a valuable feature, 
and the troubles of batteries (which we all know, 
are only too many) receive adequate treatment. 
Major Pagé is no mere theorist, but his years 
of practical experience give great weight to 


his text. 

WIRELESS TELEGRAPHY AND 
TELEPHONY. First Principles, Pres- 
ent Practise and Testing. By H. M. 
Dowsett, M. I. E. E. 331 pages, clearly 


illustrated. Hard cloth covers, 8% by 5% 


inches. Publisht by Wireless Press, 
Ltd., London. 
This book publisht by the Wir Press, 


who are also the publishers of Mf. Blake’s 


Google 
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comprehensive little work, gives an excellent 
resumé of up-to-date wireless work. 

Wireless telegraphy and telephony are changing 
from day to day. There is, of course, a feeling 
that with the introduction of the vacuum tube, 
wireless has reached its last development. But 
this is a very unsafe statement, so manuals like 
the one under review, up-to-date in their subject 
and sufficiently detailed in their descriptions, 
are certainly to be welcomed and in a way 
are more useful than larger and more elaborate 
works would 


ELECTRICIANS' HANDY BOOK. A 
Modern Book of Reference. By T. 
O'Conor Sloane, A. M., E. M., Ph. D. 
823 pages, numerous illustrations. Cloth 
covers, 6% by 4% inches  Publisht by 
the Norman W. Henley Co., New York. 


This work has had a long career and the 
present edition is brought up-to-date by an 
addition covering the recent developments in 
electrical science. Such topics as electric fur- 
naces, electric bleaching, the ораев of 
land line and submarine cables, lifting magnets, 
metallic filament lamps and modern treatment 
of wireless telegraphy appear in the new por- 
tions of the book. 


WIRING FOR LIGHT AND POWER. 
By Terrell Croft. 465 pages, fully illus- 
trated. Leatherette covers, 7% by 4% 
inches. Publisht by McGraw-Hill Book 
Co., Inc., New York. 


Mr. Croft’s booklet is written as a comment 
upon or an enlargement of the National Elec- 
tric Code. This code has been instituted for 
the protection against fire and accidents. And 
it is quoted, section ру section, thruout the 
book, and statements follow the sections, telling 
how its regulations should be carried out, wit 
numerous illustrations to make the descriptions 
clear, 

The index is so full that it would be safe to 
refer anyone to it, as an example of how a 
scientific work should be indexed, while the 
absence of an index is always to be соп- 
demned—some are such poor apologies that they 
are very little better than none. з 


TEXT-BOOK OF EXPERIMENTAL 
PSYCHOLOGY—PART TWO. Lab- 
oratory Exercises. By Charles S. 
Meyers, M. A, D, Se. D. 107 
pages, 44 illustrations. Cloth covers, 
834 by 5% inches. Publisht by Long- 
mans, Green and Co, New York. 


Laboratory exercises in what is called “ехрегі- 
mental psychology” a subject which has an un- 
suspected way of merging into physiology, is 
treated elaborately in this book with numerous 
illustrations, the whole being arranged in num- 
bered sections. 

Professors have found that the psychologic 
examination of students is really very useful 
in determining the course to be pursue 
studies. 
pupils 

he present work, however, is quite highly 
developt and goes into the minutiæ of the sub- 
ject, with the application of ps and simple 
apparatus. The psychology of the author, we 
regret to say, is such that he has given no index. 


PRINCIPLES OF RADIO TELEG- 
RAPHY. By Cyril M. Jansky, B. S, 
B. A. 242 pages, profusely illustrated. 
Cloth covers, 834 by 5% inches  Pub- 
lisht by the McGraw-Hill Book Co., 
Inc., N. Y. 


The fundamental princisics underlying radio 
telegraphy are at the base of its treatment 
їп Prof. Jansky’s book. - 

Numerous formulz and adequate mathematical 
treatment of the subject go to make the book 
a standard. It is a great mistake to endeavor 
to avoid mathematics in the study of modern 
electricity and their use in the present work 
gives it much value and at the same time it 
is to be noted, that the same mathematics are 
kept well within the range of knowledge of 
the elementary student of electricity; higher 
mathematics are not utilized. All that is needed 
on the rt of a student is a knowledge of 
simple algebra. 2 

uch of this book тау be read with ad- 

vantage by any electrical student because the 
technique of radio work fills less than one-half 
the work. 


HOUSEHOLD PHYSICS. By C. H. 
Brechner. 304 pages. Profusely illus- 
trated. Cloth covers, 7% by 5 inches. 
Publisht by Allyn and Bacon, Boston. 


The practical element of this book is indicated 
by its frontispiece, which shows four attractive 
young women studying the operation of a 
washing machine and wringer. The frontispiece, 
like the title of the book, gives a clue to the 
ground it covers, altho it is fair to say that it 
passes outside the limits of its subject in a 
way which really adds interest to it. f 

The book was written primarily for girls. 
Examples and references with which they are 
supposed to be thoroly familiar are used. It 
was said that the work was developed in the 
classroom. 


in their 
Especially is this the case with young 
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. Heat, sound, light, color, electricity, mechan- 
ics, et cetera, are some of the leading topics, 
and numerous problems for solution by the 
students, are embodied in the text. We believe 
there are many college men who would be en- 
lightened by going thru this book, which the 
modesty of the author seems to appraise at 
a lower standard than it really deserves. We 
take pleasure in recommending it to our readers, 


THE AMERICAN BOYS’ ENGI- 
NEERING BOOK. By A. Russell 
Bond. 309 pages, 232 diagrams. Stiff 
cloth covers, 814 by 5% inches. Pub- 
lisht by J. B. Lippincott Co., Phila- 
delphia, Pa. 


. This excellent work covers a range of sub- 
jects, shop work, the home production of ma 
chines, tools for the work shop, surveying. 
roads, railroads and many other engineerin 
topics, and s on to electric power an 
astronomy. Je should think this would be 
a welcome addition to the library of a mechan- 
ically disposed boy. 

Mr. Bond is well known from his connection 
with the “Scientific American” and like any 
really od book of its type, there is much in 
= - can be read with profit by the average 
adult. 

Quite an interesting chapter is devoted to 
Weather Bureau work. 


ELEMENTARY ELECTRICITY AND 
MAGNETISM. Their Applications. 
By Jackson and Black. 598 pages, 
clearly illustrated. Cloth covers, 7% 
by 5 inches. Publisht by the Macmil- 
lan Co., New York. 


This book is a new edition of Jackson and 
Black’s "Electricity and Magnetism,” first 
publisht in 1902. 

All that need be stated about it is that it 
presents an excellent treatment of its subject; 
that problems inserted in the text elucidate 
the subject; and that each chapter is followed 
by a summary in full in heavy face type 
with a list of questions. 

The illustrations are numerous and there are 
several interesting portraits of the early workers 
in this science. 


SELENIUM CELLS— The Construction, 
Care and Use of Selenium Cells with 
Special Reference to the Fritts Cell. 
By Thomas W. Benson. 63 pages, fully 
illustrated. Cloth covers 7/2 by 
inches. Publisht by Spon & Chamber- 
lain, New York. 

There are so many people interested in sele- 
nium and its possibilities that this little manual 
with very full contents (but which we are sorry 
to say has no index) with numerous illustra- 
tions, appears very timely. 


MAGNETISM AND ELECTRICITY 
FOR HOME STUDY, By H. E. Pen- 
rose. 515 pages, well illustrated. Cloth 
covers, 7% by 45% inches. Publisht by 
the Wireless Press, Ltd., London. 


The subject of electricity is given іп this 
book, in what the author terms, “а series of 
lessons"; but no pains are spared to clarify 
the subject. The forty-nine lessons cover the 
entire subject of electricity pretty thoroly, and 
at the end of each lesson are given questions. 

The use of full face type in the text, while 
not conducive to typographical attractiveness, 
is made here to serve a useful purpose and 
to really make the work of increased value to 
the student by a species of visual effect. 


THE MYSTERY OF SPACE. A Study 
of the Hyperspace Movement and an In- 
quiry into the Genesis and Essential Na- 
ture of Space. By Robert T. Browne. 
Illustrated. Cloth covers, size 512" by 
814", 395 pages. Publisht by the E. P. 
Dutton Co., New York. 


Many peculiar books, to say the lcast, have ap- 
peared in recent years, devoted to what is known as 
"the Fourth Dimension, and non-Euclidean geom- 
etry.” This work starts really on rather a serious 
basis. It begins with an introduction composed of a 
series of definitions and keg notes alphabet- 
ically arranged, and then the k proper follows. 
The definitions, of course, are peculiar, and among 
them are some curious words. 

A sketch of the hyperspace movement opens the 
real text, in which very properly appear the names 
of a great many philosophers and notes on their 
work. The essentials of non-Euclidean geometry 
dimensionality follow, and then comes a page on the 
fourth dimension. 

The essential nature of space and all of its many 
attributes, including what is termed “the mystery of 
space," comparable really to the mystery of infinity, 
are treated at length. One chapter is devoted to 
what is very modestly termed "near truths.” New 
Perspective Faculties are treated upon in the last 
chapter, таче by a brief biography and а satis- 

index. 
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Second Edition 


A Fascinating Book that Every 
Experimenter Needs 


The book itself is well written, 
explaining all the fundamentals 
of high frequency currents, de- 
void of any obtruse mathematics 
and technicalities which would 
onlyhamper the average student. 


Printed in large type, 266 pages, 
141 original illustrations, bound 


in stiff paper, $2.50, postpaid; 
or, in cloth, $3.00, postpaid. 
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DIRECT CURRENT MOTOR AND 
GENERATOR TROUBLES. Operation 
and Repair. By Theodore S. Gandy and 
Elmer C. Shact. Profusely illustrated. 
Cloth covers, 514” by 814", 274 pages. 
Publisht by the McGraw-Hill Book Co., 
New York. 

The best reason for accepting the value and merit 
of this book lies in its introduction, which does more 
to establish its worth than anything we can say in 
our columns. It is because the introduction is a 
recommendation and encomium written by Dr. 
Charles P. Steinmetz. This is an ipse-dixit ‘п the 
electrical world and leaves nothing more to be said. 

With numerous illustrations, the data on notors 
and generators for organization and assembiy and 
for starting and operation, take about one-half the 
book. When in the seventh chapter, troubleg and 
their remedies are reached and are exhaustively 
treated, then approved remedies and finally a treat- 
ment of tests and repairs are given. A final section 
gives what the author terms "useful data" which 
are very practical and a very satisfactory index 
closes the work. 


THE NEW SCIENCE OF THE FUNDA- 
MENTAL PHYSICS. By W. W. 
Strong, Ph.D. Cloth covers, 6" by 914", 
107 pages. Publisht by the S. I. E. M. 
Co., Philadelphia, Pa. 

The “new” science in this book is defined asa 
more complete application of physics to the basic 
units, measurements and laws of science. It ap- 


peals very strongly to experimenters. Non-Euclidean 
geometry is also appealed to, and many interesting 
topics, such as the disappearance of energy, the 
ionization phenomenon, the atomic structure of mat- 
ter, the disintegration of atoms; atom models and 
atom nuclei are suggestive topics. 

The relativity theory is briefly treated in the last 
chapter, and the book unfortunately lacks an index. 


THE ROSICRUCIAN MYSTERIES. The 
Rosicrucian Fellowship. By Max Hein- 
del. Cloth covers, 5" by 734", 192 pages. 
Publisht by the Rosicrucian Fellowship, 
Oceanside, Calif. 


The order of the Rosy Cross has been the subject 
of various pieces of literature in the English language 
and here we have a serious book supposed to be de- 
voted to the teachings >f the Rosicrucians. One of 
the peculiar things about it is, that the author 
seems to know more about the after-world than most 
of us do. 


PHOTO-ENGRAVING PRIMER. By 
Stephen Н. Horgan. Cloth covers, 514^ 
by 8", 81 pages. Publisht by the Ameri- 
can Photographic Publishing Co., Bos- 
ton, Mass. 

The author of this book is one of our distin- 
guished authorities on all classes of photo-engraving. 
It is enough to say that the book is by him, to rec- 
ommend it. He endeavors to give and succeeds in 
giving a simple yet practical knowledge of line and 
half tone engravings for the beginners in the art. 
But it is fair to say that there are few, however ex- 
perienced, who will not find much to interest them 
and a great deal which will be new even to those who 
understand this subject. 

One thing may be noted as an example of how 
this work is done,—and that is, where temperatures 
are given, both Fahrenheit and Centigrade are 
printed. Numerous formulae are contained in the 
book, and the most practical kind of methods 
are given for the application thereof. A very nice 
glossary of terms with a quite adequate index ends 
the book, which we recommend to all interested in 
this art. 


MODERN WELDING METHODS. Ву 
Victor W. Pagé, M.S.A.E. Well gy 
trated. Cloths covers, 514" by 8% 
pages. Publisht by the Norman Ww. 
Henley Publishing Co., New York. 
Major Pagé with his long experience in the auto- 

mobile and airplane world, in which service part of 

his time was past in France with the American Army, 
gives anything that he writes on this subject 
exceptional value. 

Oxy-acetylene welding and cutting are first 
treated. This is followed by the two types of elec- 
tric welding, the resistance welding in which incan- 
descence is produced by the passing of current thru 
metal, and the other in which the arcis used. After 
this comes thermit which is ore of the most im- 
pressive developments in autogenous welding, where, 
because of it, the largest kind of operation can be 
performed virtually in a few minutes, if we omit 
consideration of the pre-heating. 

Under these Goldschmidt processes some most 
wonderful work has been done, altho, of course, so 
much has really been effected by science within the 
last two decades, that we bid fair to lose the power 
of wondering. 

We motice one or two errors in the spelling of 
proper mames of foreign scientists, but these are far 
from vital. 

The illustrations are particularly commendable 
and certainly make modern welding processes very 
impressive. Two very acceptable additions to the 
work touch on soldering and brazing; on the old 
process of forge welding; and on heat terms of metals. 

There is a full index. 
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Dont Lose -Your Rights 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
"Conception" to be signed and witnessed. 





In this Department we publish such matter as is of interest to inventors and articularly 
to those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Ad- 
vice” cannot be answered by mail free of charge. Such inquiries are publisht here for the bene- 
fit of all readers. If the idea is thought to be of importance, we make it a rule not to divulge all 
details, in order to protect the inventor as far as it is possible to do so. 

Should advice be desired by mail a nominal charge of $1.00 is made for each question. 
Sketches and descriptions must be clear and explicit. Only one side of sheet should be written 


sample form together with printed in- 
structions will show тов just how to work 
up your evidence and establish your rights 
before filing application for patent. As 


Tegistered patent attorneys we represent 








TELEPHONE TRANSMITTER 


(434) Henry Goldblatt, Chicago, Ill, enters a 
drawing of a telephone transmitter having an 
electro-magnetic core, which in turn acts upon 
iron filings; the latter constituting the transmit- 
ting granules, and supposedly take the place of 
the carbon granules in an ordinary transmitter. 
He adds: This transmitter will be 95% perfect. 

A. In the transmitter which you have de- 
signed, you are defeating the pomore because 
what is desired is a change of electrical resis- 
tance due to the compression and decompression 
of the carbon granules in the transmitter. If 
this transmitter is filled with iron filings, the 
compression and decompression sets up changes 
in electrical resistance which in turn magnetizes 
and demagnetizes the iron core and creates a 
secondary compression and decompression in the 
iron filings of the transmitter, and therefore 
will constantly give you a sort of echo, a very 
undesirable element for proper speech trans- 
mission, and therefore we do not believe that 
the transmitter which те have designed will be 
95« perfect as claimed by you. 





DUMPING AUTO-TRUCK. 


(435) Norman J. Harvey, Wayne, Nebr., for- 
wards specifications of an automatic dumping 
automobile truck. 

A. The scheme which you have advanced is 
not new and is used every day in New York 
City and perhaps many other large towns. 

It will undoubtedly become universal after а 
time. In New York City practically no trucks 
are unloaded manually. Some are provided with 
chutes to release coal, grain, etc.; some are 
automatically dumpt by means of a piston ar- 
rangement driven by the motor, which pumps 
oil into the piston cylinder and raises it the 
same as is the case in many hydraulic elevators. 
Other trucks operate on a cable principle, some 
by levers, and some by the arm and worm gear, 
as described by you. 

We doubt if you can obtain a broad patent 
on such a principle. 


AIRPLANE BOMB DROPPER. 


(436) Adolph A. М, Korn, Chatworth, Ill., 
submits a U. S. Patent No. 1196834, of a 
tubular bomb dropper for airplanes with a sight- 
ing device parallel with the barrel of the bomb 
dropper. 

A. Just at the present time you will prob- 
ably find it rather difficult to dispose of your 
invention of a bomb thrower for airplanes. 

Obviously, you have overlooked the most im- 

rtant feature, that when an airplane drops a 

mb, no matter how accurately it is set, the 
course of the bomb will not be straight down to 
the earth,—but the bomb will proceed forward 
to a certain distance and fall in a curve, accord- 
ing fo Newton’s law of motion. 

herefore a sight in parallel with the barrel 
of the bomb dropper will be of no practical value. 
A little experimenting on your part would have 
brought this fact to light. 


RIFLE AND NOVELTY. 


(437) C. Hewes, Staunton, Va., sends a draw- 
ing of an automatic repeating rifle made with a 
barrel similar to a revolver, and another of a 
toy smoking figure or mannikin. 

A. We do not believe that a patent on the 
automatic repeating rifle would be of any great 
value as it would not be accurate at the best, 
and could not be produced so as to be both 
serviceable and cheap. There are many such 
systems now employed, but which are not looked 
upon favorably by the riflemen, 

In reference to your second device we would 
certainly advise a patent on the same. The 
scheme is novel, unique and commercially practi- 
cal, and undoubtedly if handled successfully, 
might be very profitable. It certainly would find 
its way into many households, particularly in 
view of the fact that perfumes and essences could 


~ + 


Google 










hundreds of inventors all over the U. $. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception” sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 








































be made up cheaply, because they are being 
rolled up into cigarette form and a blower 
automatically creates a draft. The idea is un- 
doubtedly one of the best which we have seen 
for a long time, and we would advise that you 
get in touch with a patent attorney immediately. 
.We would advise that the clock work be con- 
tained within the same figure, and that the key 
be so disguised as to represent a cane or a but- 
ton so as to make it practically unnoticeable. 


MOULDING COMPOUND. 

(438) A. LeDuc, Everett, Washington, says: 
I have made compounds similar_to Redmanol 
for moulding objects, etc., can I manufacture 
such moulded articles? 

A. Redmanol, Formalite and Bakelite are all 
thoroly covered by patents, and for that reason, 
you could not use and manufacture devices hav- 
ing similar formulas, unless your formula differs 
materially, or unless you can ascribe a different 
feature to compounds which you are moulding. 

. We believe that you will run chances of hav- 
ing a patent suit brought against you. It is an ^ ‹ 
easy matter to obtain copies of patents covering Sar 223 : 5 i 


these compounds, and also the processes for the rats Le iim aa + 
TO THE MAN WITH | 


manufacture of the same by writing to the U. S. 
Patent Office, Washington, D. C. * 
I offer a comprehensive, ех- 


TIRE ILLUMINATOR. 
erienced, efficient service for 


. (439) Edu Milligan, Casper, Wyoming, places 
Hepes in the recesses m ше bumper so that tire 
changes may readi e made. i 1 

A. Altho the idea which you have evolved, is prompt, legal Protechow and 
namely, that of employing li lu in the bumper the development of his proposi- 
of an automobile to throw a ben of light upon tion. 
the wheels if making tire changes at night, is , Send sketch, or model and descrip- 
quae practical and feasible, it is so simple tion, for advice as to cost, search 
that we doubt very much whether a basic patent through prior United States patents, 
could be obtained on the same. еіс. Preliminary advice gladly fur- 

There are many drawbacks and hindrances to nished without charge. 
a patent on such a device. In the first place, a My experience and familiarity with 
different type of bumper will have to be em- various arts, frequently enable me to 
ployed an therefore, anyone who makes a accurately advise clients as to prob- 
simple attachment to the bumper, will have able patentability before they go to 
evaded your patent claims. In the second place, ang oiee У А ; 
the ordinary spotlight, with which all automo- ooklet 6f valuable information 
biles are fitted, answers the purpose very well, and form for properly disclosing 
and can be used as a trouble lamp for engines by idea, free on request. Write 

RICHARD B. OWEN, Patent Lawyer 

164 Owen Building, Washington, D. C. 
2276-8 Woolworth Bldg., New York 


255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception" 





as well. In the third place, lamps on the 
bumper are susceptible to breakage much more so 
than on any other part of the machine, and there- 
fore, the upkeep will be considerable. 
_In view of these hindrances, we do not be- 
lieve that a patent obtained on such а system 
will be of commercial value, altho it is quite 
ossible that a patent could be secured. 

AND 
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PATENTS 


VIOLIN VARNISHING METHOD. 


(440) Monroe Wills, Dry Creek, W. Va., 
says: I am sure that I have resurrected. the 
method of varnishing violins as employed by the 
Italian masters. Can I get a patent on it? 

If you have a distinctly novel method of 
polishing and varnishing violins, which has not 
been publisht heretofore, you undoubtedly can 
secure a patent on the same. 

However, the fact that you suggest that you 
have resurrected the Italian method, on the face 
of it indicates that you have, thru manuscripts 
or otherwise, learned of a method used long 
ago, and which you are again trying to bring to 
the front. This would be unpatentable. 

You will have to be sure that it is the method, 
and not the varnish which is radically different 
from any of the other methods now so ex- 
tensively employed, which causes this system of 
varnishing to be of such extreme value. A 
varnish may also be patented and a trade mark 
applied to protect its name. 


RESISTANCE FURNACE. 


(441) Douglas McHenry, Minneapolis, Minn., 
submits a variable, resistance furnace with re- 
newable units and asks our opinion. 

A. Your idea is indeed very clever, and we 
see no objectión to its use. Such a furnace as 
you have described would be of advantage and 
undoubtedly far surpasses the types using re- 
sistor units in that it is much cheaper and easier 
to control. 

,Perhaps some method of snapping these re- 
sistance tubes of your type into. place would be 
an advisable change, as that would naturally 
increase the speed of replacing the resistances. 

We do not doubt that you can obtain a patent 
on this device, and wedd advise that you get in 
touch with some reliable attorney. 


CRUDE OIL BURNER. 


(442) James M. Ryan, Kokomo, Ind., asks 
us for advice on a crude oil burner. 

A.  Altho the crude oil burner which you 
designed has several new features, there is noth- 
ing radically novel or new in the device as a 
whole, and we believe it will be rather difficult 
for you to secure a basic or even any form of 
patent upon such an idea. During each week the 

atent Office passes thru one thousand patents 
and quite a large percentage of these are for 
crude oil burners. Very few of these ever sce 
the light of day. We therefore hesitate to advise 
patent on this device. 


DEMOUNTABLE RIM 


(443) Armin Richard, Lafayette, Ind., submits 
a rather clever idea of a demountable auto- 
wheel rim, consisting of a series of transversely 
slotted bolts attached to the wheel, and openings 
in the rim adapted to receive said bolts so that 
when the rim is turned the bolts and rim are 
locked firmly in place. Three nuts serve to hold 
the rim in the locked position. 

A. In the first place, a wheel on an auto is 
generally centered by the action of the screws 
and lugs, which lugs have a V shaped surface. 
For demountable rims some such system is abso- 
lutely essential. With your scheme this is im- 
possible as it would be necessary to have a very 
snug-fitting wheel and rim in order to absolutely 
center the rim upon the wheel. Any appreciable 
difference in the size of the wheel and the size 
of the rim would make your scheme void. 

In the second place, if the rim and the wheel 
as we may assume, are fitted snugly and allowe 
to remain in place for a considerable length of 
time, dust aaa dirt would clog the device over 
the snug-fitting wheel, and could not be turned 
in order to release the tire except perhaps by a 
very large wrench. This necessitates an addi- 
tional tool. 

Thirdly. Many rims have been patented. 
Most of them will never see the light of da 
because the few types now employed are uni- 
versally used. For these reasons we do not 
advise a patent on your device. 


TELEPHONE MOUTHPIECE 
STERILIZER. 


(444) H. F. Tatro, Franklin, N. H., submits 
a plan of a sterilizer for telephonic use consist- 
ing of a silk gauze screen adapted to fit over the 
mouth-piece of a telephone, which is kept sat- 
urated with a disinfecting solution. 

We do not advise a patent for the follow- 
ing reasons: First, such screen as you intend 
placing upon a telephone always has a tendency 
to impair phone service, because the disinfectant 
comes in close contact with the transmitter and 
is blown into it, and secondly because it is a 
screen, which screen has always impaired service, 
as the telephone company can prove by extensive 
tests upon the same. 

It is evident that such gauze would be a great 
dust retainer and make itself unsightly. The 
disinfectant idea will not be met with very 
favorably by either the public or the telephone 
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& TRADE-MARKS 


SEND SKETCH AND DESCRIP- i 
TION for report on patentable nature, 
and instructions. Preliminary advice without 
charge. Full, prompt report in strict confi- 
dence. Reasonable terms, reliable service by 
Registered PatentAttorneys. WRITE TODA Y 


CLanENCE A. O’Brien & Со. 


PATENT LAWYERS 
1023 WOODWARD BLG., WASHINGTON, 0.C 


Hand Books on Patents, Trade Marks, etc, sent 
free. Our 74 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 
tion to the applicant. The Scientific American, 
should be read by all inventors. 


MUNN & CO., 618 Woolworth Bidg., М. Y. 


M Tower Bldg, Chicago, Ill 625 F St, Washington, D.C. 
| Hobart Bldg., 582 Market St., San Francisco, Cal, 


ATENTS 


If you have an invention and desire to eure a 
atent, send for our Free Guide Book, HOW TO 
ET YOUR PATENT. Tells our Terms, Methods, 
Pto. Send model or sketch and description for our opinion 
of its patentable nature. 


RANDOLPH & CO. 


















Dept. 172 Washington, D. C. 
Thirty-five years 

NTS experience. Send 

iy model or sketch 

for opinion as to patentability. Free 


"Inventors! Guide." Highest references 
and personal attention assure best results, 
FRANKLIN H. HOUGH 
520 Washington Loan & Trust Bldg. 
Washington, D. C. 





Write for free 
INVENTOR’S RECORD form 


for establishing the date of -your 
Invention, and INVENTOR'S BULLETIN 
Confidential Service 


WM. H. MULLIGAN, PATENT LAWYER 
110 Woodward Bldg. Washington, D. C. 


MODELS EXPERIMENTAL WORK 

Are you looking for a reliable concern to assist you in 
developing that idea that you Just can't work out? Con- 
sult us. With our staff of expert engineers and thoroughly 
equipped experimental machine shop, we can develop any 
proposition for you, mechanical or electrical, and make й 
work. 

Wedevelop, simplify and perfect inventions, make them 
commercially possible, and build working models. We 
design and bulld special automatic labor saving machinery . 

All business strictly confidentia! and protection guarantecd. 


ELK MFG. СО., INC. 1926 Broadway, New York 








MY CLIENTS ARE INFORMED OF EVERY 
STEP TAKEN IN THE PROSECUTION OF THEIR CASES — 


WARNER | CUBRERLEY gerer armen 
AASMIIOTON D.G. 





C. L. PARKER 

Formerly Member Er- 

amining сер , B. 
Patent Office, 


PATENT LAWYER 
McGill Bldg. 
Washington, D. C. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “Protecting, Exploiting 
&nd Selling inventions," sent upon request. 


Book onPATENTS 


YContains valuable information and advice to 
inventors on securing Patents. Send model 
or sketch of your invention for Free Opinion 
of its patentable nature. Prompt service. 
* 20 years experience. Write today. | 


TALBERT & TALBERT 4287 TALBERT BLDG., Washington, D.C, 
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Electric Turn-table 
for Private Garages 
(Continued from Page 42) 
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one wire being sufficient, the ground being 
employed as the return circuit. Connect- 
ing the two terminals of the circuit to two 
iron rods driven into the ground at С-1 
and G-2, or to water-pipes eliminates the 
second wire. 


On open-circuit systems such as that 
shown at D, the contact spring placed 
behind the door is of the Habe iad type 
and this particular type should be asked 
for when buying the same. A constant 
ringing attachment is almost always de- 
sirable in a burglar alarm of this type, 
and at Fig. E, the one used successfully 
by the writer for several years, is shown. 
Here an open circuit system is employed, 
using dry cells. If the spring contact is 
closed by opening the door of the garage, 
the four ohm relay, constructed from an 
old bell, attracts its armature and releases 
the weighted drop which falls on the two 
insulated contact springs, shown in further 
detail at Fig. 2-H. Once the bell starts 
ringing it continues to ring until its switch 
is opened or the springs separated by re- 
setting the relay drop. 


A simple closed circuit system available 
for those having a 110 volt direct current 
circuit in their establishment for lighting 
and other purposes is shown at Fig. 2-F. 
Here a 150-ohm relay of standard tele- 
graph pattern or else home-made, can be 
used with a 110-volt low wattage lamp 
connected in series. If the spring contact 
is released by opening the door or if the 
wire is cut, the relay armature will be 
released and the alarm bell circuit closed. 
A detailed diagram is shown also at Fig. 
2-F for using a potentiometer resistance 
coil, so that if desired, the bell may be 
rung by current taken from the 110-volt 
D.C. line, thus eliminating all batteries. 
The voltage taken off in the bell circuit 
will be in direct proportion to the number 
of turns embraced in this circuit as com- 
pared to the total number of turns in the 
coil, i.e., if the coil contains 100 turns of 
resistance wire (usually wound over a 
layer of asbestos on a piece of iron pipe), 
then if the bell circuit includes say 10 
turns, the voltage will be 1/10 of that 
passing thru the coil, or 11 volts, etc. 


Fig. 2-G shows a balanced relay burglar 
alarm system. This is illustrated and de- 
scribed in Modern Wiring Diagrams and 
Descriptions by Horstmann and Tousley. 


In the diagram C is a coil of any chosen 
resistance, which is to be placed inside 
the room or building to be protected. By 
tracing the circuits it will be seen that the 
current from battery B», which is a closed 
circuit battery, flows thru this coil and 
thru a closed circuit burglar alarm spring 
G, thence thru magnet Ri back to the 
battery. 


Another circuit running from the same 
battery goes thru magnets Ri1 and М, 
back to the battery. When current is 
flowing from battery B», the armature E 
is held in a balanced position midway be- 
tween R; and Ry (this is facilitated by 
means of springs as shown), and the ar- 
mature A is attracted. This holds the 
local bell circuit open. If the line running 
to C is opened, the current thru Ri ceases, 
and it becomes demagnetized. The arma- 
ture is then attracted by magnet R1; and 
the bell circuit is closed at F. If the line 
running to C is short-circuited, the in- 
creased current in Ку attracts the arma- 
ture and the bell circuit is closed at Ёз. 
If for any reason the battery B gives out 
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Bring Me A City! 


Heeding no barrier of river, 
mountain, forest or desert; un- 
mindful of distance; the tele- 
phone has spread its network 
of communication to the far- 
thest outposts of our country. 


The ranchman, a score of 
miles from his nearest neigh- 
bor, a hundred miles from the 
nearest town, may sit in the 
solitude of his prairie home 
and, at will, order the far-dis- 
tant city brought to him. And 
the telephone obeys his com- 
mand. 

Time and space become of 
small account when, through 
desire or necessity, you would 
call across a continent. 


This is what the "Long 


limited. 
Shippii 


Automatic, 


Leave battery 


Distance" service of the Bell 
telephone has accomplished 
for you; what science in con- 
struction has created; and 
what efficiency of workers has 
maintained. 

You take the telephone as 
much for granted as you do 
the wonder of the changing 
seasons. You accept as a 
matter of course the com- 
pany's ability to keep all the 
parts of this great nation in 
constant contact. 


By so doing you offer a fine 
tribute to the Bell organiza- 
tion which has created this 
“Long Distance" service—a 
service no other country has 
attempted to equal. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System Universal Service 


And all directed toward Better Service 





| 10c CHARGES YOUR BATTERY AT HOME 
WITH AN F-F BATTERY BOOSTER 


Which is a Magnetic Rectifier for 105-125 Volt 60 Cycle Alternating Current 
nght in the car. Snap clips of Charger on battery terminals. Tho 
Meter shows you just the amount of current flowing. No skill required to operate. 
4 Everything complete in one compact unit, ready to use. Automatic and fool-proof. 
Carbon electrodes rectify the current and last for thousands of hours. 
Bantam Type 6-6 amp. 6 v. battery $15 Bantam Type 12-5 amp.12 v.battery $15 
‘Type 16-8 amperes for 6 v. battery 24 Туре 112-6 amperesfor 12 v. battery 24 
‘Type 166-12 amperesfor 6 v.battery 32 
Type 1626-12 or 7 amperes in combination for both 6 and 12 volt batteries. ... 48 
The larger type are recommended for the heavier batteries or where time is 


weight complete with Ammeter and Battery Clips, 11 to 15 pounds. 
Order from your dealer or send check for prompt Express shipment; include 
and insurance charges for Parcel Post Shipment or tell us to forward C.O.D. 
. Also other F-F charging apparatus that operate on Farm Lighting Plants and 
Direct Current Circuits. 
Bulletin No. 12. 
F-F ROTARY RECTIFIER FOR GROUP CHARGING 
Real Economy in first cost and in service. Charges up to 36 


ype 1612-7 amperesfor 12 v. battery 32 


not ready to order now write today for descriptive 


cells, Fuli Wave, 
. Bulletin 12-A gives fullinformation. Write today. 
General Offices & Works: 


Dependable. iy 
The France Manufacturing Co., е Ono U S. 


YOUR TROUBLES ARE OVER 
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Attach them yourself. 
All you n is two 
minutes and a pair of 
pliers. . 
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ON TRANSFORMERS 


Decrease gasoline consumption 
—give greater power—teduce 
carbon deposits. They can be 
attached in a few minutes and 
from that time you will have a 
sweet, smoothly running motor 
which starts easily even in zero 
weather. 

YOUR MOTOR PUMPS 
OIL? DON’T WORRY! 
The intense, hot blaze at your 
plug due to the Transformer, 
explodes every particle of oil 
and gas, giving greater power, 

and leaving no carbon. 

DON’T BE FOOLED BY 
REPAIRMEN who tell you 
that the transformer is not prac- 
tical. THE CHAMPION 


- which 


TRANSFORMER is not only 
practical, but it is the only 
oxygen burning system of igni- 
tion on the market. Burn more 
oxygen and less gas! 


THE CHAMPION 
TRANSFORMER IS A 
PERFECTED ARTICLE 


—the result of fourteen years’ 
ignition experience. It is sold 
on a money-back guarantee, 
comes with every set. 
The special gauze covering over 
electrodes is a patented fire- 
proof feature. 

Champion Transformers are 
suitable for any engine that 
nses a spark plug. 


For Tractors, Motorcycles, Pleasure Cars, Gas Engines 


SEND NO MONEY 


Wnite us today and give us your name and address; also the kind of 


car you drive. 
by parcel post. 


We will send you a set of Champion Transformers 
Pay the postman $1.50 for a four-cylinder set or 


2.00 for a six-cylinder set and the Transformers are yours.. You 
also get a free booklet written by ignition experts which alone will 


save your usual Spring repair bills. 


VAN KERR CO., Dept. AT, 139 N. Clark St., Chicago 


Over 100,000 satisfied customers are using Champion Transformers 





DESIGNED FOR 
MOST SENSITIVE 
ADJUSTMENT 
POSSIBLE 
METAL NICKEL 
WINDING GREEN 
SILK 

MAHOGANY 
FINISH 


18 Inch Base 

1—Vacuum Detector Cabinet, 714”x514".. 

2—Amplifier Cabinet, 714"x514".,......... 

3— Detector and One-Stage Amplifier, 715"x6! ;". 

4— Detector and Two-Stage Amplifier, 714”x9” 

. 5—Regenerative Set, 74°х14”......... ЧУР. - ds 

6—Regenerative Set with Detector and One-Stage Amplifier, 714^x18^. 

SPECIAL OFFER—Amplifier cabinet with any other purchase.......... 2s. 13.00 
You can add as many s of amplification as you desire. Special design transformer so that 5 
stages of amplification can ded. NO HOWLING. 


THESE INSTRUMENTS HAVE—Panels of 3%” bakelite; boxes with waxed oak finish, hinged 
covers, no ugly hooks, special spring ball clasp; black oxidized binding posta; fixed condenser in grid 
circuit; VT sockets highly polished lacquered brass, parts all machined. All INSTRUMENTS 5” in 
depth. Have standard nickel jacks. LUG with each instrument ordered 


ALL INSTRUMENTS ABSOLUTELY GUARANTEED 


G. M. PROUDFOOT, 361 E. Ohio St., Chicago, Ill. 
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LONG /= OO CENTS 


ACHROMATIC TELESCOPE MADE UPON NEW SCIENTIFI 

Positively such a good Telescope was never sold for this price Grace ores. es are 
made by one of the largest manufacturers of telescopes in America; we control entire production; 
measure closed 8 inches and open over 2% feet in 4 sections, They are nicely brass Bound, with 
scientifically ground lenses. Guaranteed by the maker. Every sojourner in the country or at the 
seaside resorts should certainly secure one of these instruments, and no farmer should be without 
one. The scenery just now із beautiful. A Telescope will aid you in taking views. Objects are 
brought to view with astonishing clearness. Sent by mail or express, safely packed, prepaid, for 
only 99 cents. Our new Catalogue of Watches, ete., sent with each order. is is ‘a grand offer 
and you should not miss it. We warrant each telescope jüst as represented or money refunded, 


Send 99 cents today, To dealers 6 for Four Dollars, 
EASTERN NOVELTY CO., DEPT. 67, 172 E. 93d STREET, NEW YORK, 
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the magnet M is demagnetized and the 
armature A closes the bell cireuit. When 
the alarm is not in use, the switch S is 
thrown over, opening the alarm circuit. 

Fig. 2-H shows the details of the con- 
tinuous ringing relay drop described in 
connection with the diagram illustrated at 
Fig. 2-E. It is self-explanatory and it 
need only be mentioned that several dií- 
ferent forms of contacts may be provided, 
such as having one of the contacts fast- 
ened on to the drop so that it will fall 
into a little cup containing mercury, and 
thus close the circuit; or two spark coil 
vibrator springs, having platinum, silver 
or tungsten contacts, can be used as 
shown. 

The diagram, Fig. 2-I, shows the best 
way to install any burglar alarm wiring, 
particularly when an open circuit system 
is used, which will fail to give a signal in 
the event that the wires are cut. Standard 
rubbér-covered wires, such as used for 
electric lighting, are run thru iron pipes, 
preferably the standard enameled wiring 
conduit. In some cases, lead covered cable 
is used, containing one wire if a ground 
return is to be used, or two wires if a 
full metallic (ungrounded) circuit is to 
be employed. 


PO 


Bombing Planes 


Versus Battleships 
(Continued from page 19) 
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than that in which the dreadnaught can 
be built. At this point it is interesting to 
consider for a moment a somewhat different 
phase of this airplane-versus-battleship con- 
troversy, as it is not by any means the 
explosive bomb and its consequent destruc- 
tive effects alone that constitute the reason 
for the apparent superiority of the bombing 
plane, but the chances are, that by means 
of poisonous gas bombs, particularly those 
| filled with the latest gas or volatile liquid 
розов produced by the U. S. Chemical 

arfare Service, the whole crew of 900 
to 1200 men on the mightiest war-ship 
afloat, can be “‘snuffed out” or seriously in- 
capacitated, in a very short time if along 
with the destructive high explosive bombs, 
the bombing planes keep dropping a number 
of bombs delivering poisonous gas or 
liquids. 

The poison gas spreads thruout the com- 
partments of the ship very quickly and the 
steel cut-off walls of the cabins and com- 

ments would be of practically no value 
in actual battle attack by such an aerial 
bombing squadron, as these walls would soon 
be battered severely and holes would be 
blasted thru them by the exploding TNT 
or other high explosive bombs. 

One of the claims of the naval experts 
who have in a sense scoffed at the claims 
and actual demonstrations by the army 
aerial bombing experts, has been that aerial 
bombs have never yet succeeded in punc- 
turing the hull of a warship and sinking it. 
This argument can be answered in two ways 
on the score of the flying men, viz: if the 
bombing attack includes both explosive 
destructive bombs as well as the poisonous 
gas or liquid types, it does not make any 
difference whether the ship is sunk or not, 
for it will certainly be incapacitated in a 
few minutes; and the second answer lies in 
the fact that successive bombing would 
almost certainly damage the superstructure 
and deck armor to such an extent that 
eventually some of the bombs, possibly 
after the second or third attack, would раз” 
into the lower regions of the hull, and ex- 
ploding. would damage the underwatef 

ull armor and cause the sea water to entef 
and sink the ship. 


(Continued on page 82) 
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IRELESS Operators Wanted at Once—For 
Merchant Marine, Commercial Land Radio 
Service, Radio Supply Factories, U. S. 
Navy Government Service and Aerial Mail. Na- 
tional Radio Institute experts will teach you Wire- 
less at your home by mail, through fascinating course of copyrighted 
lessons and our famous Automatic Natrometer. 

Read About This Splendid Opportunity for the Young Men of America. 


Salaries up to $6,000 


At the very start our graduates are paid $125 a month which with their allowance for 
room and board is the equivalent of about $200 a month. Promotion is sure and steady 
for the well-trained Wireless man. One of our graduates has risen to $6,000 a year. 
Positions and pay are as follows: Supercargo and Wireless Operator—$175 a month; 
Radio Mechanic—$1,500 to $2,000 a year; Radio Aid—$6 to $8 a day; Radio Inspector— 
$1,500 to $3,000 a year; Radio Engineer—$6,000 a year up; Radio Draftsman—$7 to $10 
a day. 


Travel Without Expense 


As a Wireless Operator you can travel, visit foreign countries, increase your knowledge 
of world affairs while drawing excellent pay. On shipboard you are rated as an officer 
with fine living quarters. If you do not care to travel, there are positions nearer home 
at Land Radio Stations and Offices. 


Experts of Nation’s Capital Teach You Wireless at Home 


The National Radio Institute is headed by experts of the Nation’s Capital who have 
been closely allied with government training of men for wireless positions. Instruction 
of students is under direction of Jas. E. Smith, former director of Radio Dept. Howard 
University, and E. R. Haas, formerly of the Radio Division of Yale University. These 
experts, assisted by a large staff of well-known Radio men, will teach you Wireless by 
mail, in your home, quickly and easily, in a fascinating practical way, just as they have 
already taught hundreds of students throughout the world. 


"Remarkable Automatic Wireless Instrument FREE 


In addition to all necessary text books, including a full set of our up-to-date, copy- 
righted Lesson Pamphlets, for home study, we present FREE to each student, while 
taking the course, our remarkable Automatic Wireless Instrument— The Natrometer. 
It transmits messages in 600 different combinations just as though coming from thou- 
sands of miles away. It can be regulated to any speed from 1 to 30 words a minute, 
works automatically without use of aerials, and comes to you complete with phones, etc., 
in a neat carrying case. Teaches you practical Wireless at home in a simple though 
scientific way. It is yours to keep upon completion of the course. 


| Pay as You Learn 
A small first payment will start these practical lessons on their way to you. You pay 
as you learn. Many of our students secure wireless positions before completing the course. 


Oldest and Largest Correspondence School of Wireless in America 


The National Radio Institute, established in 1914, is today the oldest and largest Wire- 
less School in America teaching Wireless by mail, Our graduates are making good all 
over the world. We are fully recognized by the U. S. Department of Commerce which 
allows our graduates five to ten points credit when taking First Grade Government 
License examinations. The National Radio Institute heads the printed list of Wireless 
Schools recommended by the U. S. Shipping Board. 


Special Free Offer 


Students who enroll promptly receive in addition to our complete course in Wireless 
Telegraphy, a complete Special Course in Wireless Telephony, and if you wish, a one 
month Post Graduate Course at our big Washington School. These special privileges 
are free only to N. R. I. Home Study Students. 


NATIONAL RADIO INSTITUTE 


Dept. 571 WASHINGTON, D. C. 


|^" — MAIL THIS COUPON TODAY ~ — 
National Radio Institute, І 
| Dept. 571, Washington, D. С. I 
1 pene ше your FREE book, ‘Wireless the Opportunity I 
е of Today." Tell * about y« Home Study Course 
Write Today for FREE BOOK [ in Wireless "Telegraphy ‘ad, Telephony ond ar e 4 
Send the following coupon, е postgraduate course—and your Special Instrument | 
ог a post card today fora ү Name 
copy of our interesting book — , Аке... Occupatior i 
“Wireless. The Oppor- 1 Address ёа baa УГ í i 
‹ City Een ENT ie State 
tunity of Today.” "dua Ados qup ee eet ee Wei aie ' 
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Professionals 
as well as 


Amateurs 


The ‘‘Superior” туре 
headset was originally de- 
signed for amateur use. 
As such it has been used 
by tens of thousands of 
wireless enthusiasts. But 
so skillfully had this head- 
set been designed, from 
the standpoints of both 
efficiency and durability, 
that it soon was adopted 
by commercial wireless 
companies and issued by 
them to their operators. 


“Su or” 
2,000 ohms, D.C., weight 14 oz., 
complete with head band and polarity 
indicating cord. Price, $8.00. 


MATCHED-TONE 


HEADSETS 


100% Receiver Satisfaction 


Both telephones so perfectly matched 
that they emit exactly the same tone; 


catching the faintest signals in one 
clean, clear note. This feature is found 
in Brandes Headsets only. 

Brandes Headsets will last for years. 
We know of "Superior" Headsets, 
bought in 1910, still in use and giving 
the same good service as when new. 


TRIAL OFFER 
Send $8 for a “Superior Headset." 
Tryitforrodays. If you don't find it 
the best headset regardless of price you 
ever tried and are not entirely satis- 
fied with it, send it back and your 
money will be refunded promptly. 


C. BRANDES, Inc. 
Room 814, 32 Union Sq., New York 
Pacific Coast Distributors 
LEO J. MEYBERG CO. 

428 Market St., San Francisco, Cal. 

Also Makers of 
Navy Type Headsets, 50,000 ohms, A.C. 


Trans-Atlantic Headsets, 25,000 ohms, 


A.C., $12. 
Send 5c for Catalog “F.” 


Dealers: Write for our special proposition 
to you. 
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| Bombing Planes 
versus Battleships 
(Continued from page £0) g 


Another important phase of the aircraft- 
versus-the-navy-ship battle and which 
undoubtedly the reader has been thinking 
of all along, is that even with the present 
arrangements, the navies of practically all 
the leading powers have provided Mother- 
Ships for aircraft, either of the land or sea- 
plane type, and it is also quite generally 
known that the largest ships, such as cruisers 
and dreadnaughts, are now equipt with one 
and in some cases several armed seaplanes. 
When this point was brought up in the re- 
cent discussion at Washington that the 


navy would not only attack such bombing 
planes in actual battle with anti-aircraft 
guns, but that they would also have the 
added protection of their seaplanes (which 
would counter-attack the bombers) the 
army bombing plane experts practically 
laughed at these facts. They stated as we 
have already mentioned, that they were not 
the least afraid of anti-aircraft gun-fire 
in the first place—and secondly, they were 
certainly much less afraid of any counter- 





attack by the seaplanes carried upon war- | 


ships at the present time, for the reason 
that the seaplane, owing to at least its 
present design, cannot fly much faster than 
100 miles an hour and in many cases a much 
lower speed only is attainable, while the 
modern bombing planes of the latest type, 
can make a far greater speed than this. 
Furthermore, a bombing squadron made up 
of say five large planes loaded with bombs, 
would be accompanied invariably by a flock 
of high speed scout or combat planes. The 
army knows what they are talking about, 
for with their standard plane of average 
power they can reel off 150 miles an hour, 
easily, and with their specially high-powered 
planes such as the Verville-Packard type, 
they have actually attained a speed of 175 
miles an hour or more. 


Another argument put up by the naval 
experts was that in the recent bombing test 
on the old battleship Indiana, the ship was 
stationary and therefore the target was 
extremely easy to hit, whereas under actual 
battle conditions (under which the ex- 
Secretary of the Navy, Hon. Josephus 
Daniels, stated that he would be willing to 
take his chances on a dreadnaught) the 
ships would not stand still and thus provide 
such an easy target for the flying bombers. 

It was quite surprising to hear the coun- 
ter-testimony by the army experts, who 
firmly believe in the undoubted supremacy 
of the air wing, and whose final argument 





was that asa matter of actual fact, it is 
easier to bomb accurately and hit a moving 
target, such as a dreadnaught tearing thru 
the seas at even 28 to 30 knots an hour, 
than it is to hit a stationary target. So far 
as has been learned, very little if anything 
has been done on the part of the navy 
experts, that is in a radical way, to circum- 
vent the menace of the aerial bombing 
squadron of tomorrow, which presents a 
serious problem that should at once be at- 
tacked by the best naval experts our coun- 
try has at its command. 

As we go to press a report comes from 
Washington that in June, General Mitchell 
will attempt to incapacitate a battleship 
with crew aboard, simply by bombing it 
with the newest poison gas bombs. 

The old saying still holds true, and was 
never more completely applicable than 
now, we believe, “An ounce of prevention 
is worth a pound of cure." 
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The distinction Corwin Dials 
impart to a radio station is only 
exceeded by their accuracy and 
ease of operation. Prices are as 
low as economical production 
and efficient marketing will per- 
mit, with due regard for quality. 
Outside of that, there isn't any 
particular reason for specifying 
Corwin Dials. 

3" Dial, 75c; with knob, $1.30 
37$" Dial, $1.00; with knob,$1.70 

At all Radisco Agencies, 


| and other reliable dealers 
or sent postpaid anywhere, 


A.H.CORWIN & CO. 


4 West Park St., Newark, N. J. 








you intend 

spending for a 

grid leak. Buy 

the ''Ace" Va- 

cuum Tube Soc- 

ket complete with Grid Leak mounted on base. 

Асе V. T. Socket with grid leak. . . . $1.50 

Ace V. T. 4 tube socket mounting 
о АОРТА: 

Асе У. Т. Die Casting only without 


from us. 
prompt attention. 
Send 3 cents in stamps for SPECIAL PRICE 
BULLETIN NO. 102. 
THE PRECISION EQUIPMENT CO. 
Mfrs. & Distrs. of Radio Equipment 
Dept. E., 2437-2439 Gilbert Ave., Cincinnati, Ohio 
"You May Pay More But You Can't Buy Better" 
Member A.R.R.L. Radio Call **8хВ” 





in stamps for it. 
F. D. PITTS CO. 
Boston, Mass. 
12 Park Square Dept. D 















IRELESS CATALOG 
JUST OUT ec samo coin, brings 


new loose-leaf wireless cata- 
log; places you on mailing list to receive 
bulletins sent out regularly. Bulletins fit cat- 

alog and keep 7 posted on latest develo; 
ments in wireless telegraph and telephone, бте hook- 
ups, illustrations and prices on latest ЛАСЕСО 
apparatus. Get your name оп our mailing list NOW. 


| heMarshall-GerkenCo.., 
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“A TUBE FOR EVERY NEED” 


" Radiotrons are now recognized as the ama- 
teur’s and experimenter’s standard for Radio 
detection, amplification and power work. They 

‹ are available at established Radio dealers 


DXDT ST 38 


24 throughout the United States. 
| 
f. i Scientifically designed and manufactured in 
A А the country’s largest lamp factories, Radiotrons 
AN come to the experimenter with uniform and 
УР dependable characteristics. 
КЛ í 
XEN ; ; 
K i One of the following tubes is certain to 
|| Г š 
ZAN meet your requirements 
ГУ il 
| SE 
LAN U. V. 200. U. V. 201 
VIS DETECTOR AMPLIFIER 
LAN $5.00 $6.50 



















ТУУСУНА 
1X U. V. 202 U. V. 203 U. V. 204 
A, POWER TUBE POWER TUBE POWER TUBE 
* 5-Watt 50-Watt 250-Watt 
$8.00 $30.00 $110.00 


The Radio Corporatica's tubes are covered by patents dated November 7th, 
1905, January 15th, 1907, and February 18th, 1908, as well as by other 
patents issued and pending. Tubes licensed for amateur and experimental 
use only. Any other use will constitute an infringement. 






Your dealer has Illustrated Bulletins on Radiotrons, 
or write direct to 


SALES DIVISION, COMMERCIAL DEPARTMENT, 
SUITE 1805 


RADIO CORPORATION OF AMERICA 
233 BROADWAY 
NEW YORK CITY 
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Big Salaries 


Wireless operators receive excellent salaries ranging 
from $125 to $200 a month and it is only a stepping 
stone to better positions. There is practically no 
limit to your earning power. Men who but yester- 
day were Wireless Operators are now holding posi- 
tions as Radio Engineers, Radio Inspectors, Radio 
Salesmen at salaries up to $5000 a year. 
















The Transmitter shown is the celebrated Omnigraph 
used by several Departments of the U. 8. Govern- 
ment and by the leading Universities, Colleges, Tech- 
nical and Telegraph Schools throughout the U. 8. 
and Canada. Start the Omnigraph, place the 
phone to your ear and this remarkable invention 
will send you Wireless Messages, the same as though 
you were receiving them through the air, from a 
Wireless Station hundreds of miles away. When 
you apply for your license, the U. 8. Government 
will test you with the Omnigraph—the same model 
Omnigraph as we furnish to our students. Ask 
any U. 8. Radio Inspector to verify this. 












Wireless Telephony Course 
We have incorporated in our Institute an up-to-date 
and complete Course in Wireless Telephony, written 
by our Chief Instructor, Mr. L. R. Krumm. This 
Course Is also furnished free. 








Send for FREE Booklet 





booklet "How to Become an Expert Wireless Oper- 





or letter—but do It today. 


NEW YORK WIRELESS INSTITUTE, 
Dept. 213, 258 Broadway, N. Y. City. 






NEW YORK WIRELESS INSTITUTE 
Dept. 213, 258 Broadway New York City 


Send me, free of charge, your booklet “How to Be- 
come an Expert Wireless Operator'', containing full 
articulars of your Course, including your ee 
nstrument offer. 





The Demand 


for Good Wireless Operators 
far Exceeds the Supply 


The New York Wireless Institute will make you an operator—AT HOME--!n your spare ekly. 
easily and thoroughly. No previous raining or experience required. Our Home Study Mee hen EN aly. 
pared by Mr. L. R. Krumm, formerly Chief Radio Inspector, Bureau of Navigation, N. Y. He resigned last 
August to accept a position of still greater responsibility with one of the largest Commercial Radio Corpora- 
tions in the United States. Radio experts able to impart their practical and technical knowledge to YO U in 
an oaty fe Ttg way wt direct your entire Course 
nating that you w je eager for the next one. The instruments furnished /ree will make it as easy 

the Code аз it was to learn to talk. All you will have to do is to listen. ^ 10 24 easy: to ]earn 





Without obligating you in any way, send for our 


ator’’—it is free. Mail the coupon below, or posta! 






ге- 
The graded lessons mailed you will prove so fasci- 


Travel the World Over 


A Wireless Operator can visit all parts of the world 
and receive fine pay and maintenance at the same 
time. Do you prefer a steady position without 
travel? There are many opportunities at the numer- 
ous land stations or with the Commercial Wireless 
or with the Steamship Companies. 


FREE Instruments 
and 


Text Books 


We furnish free to al 
students, during the 
Course, the wonderful 
receiving and sending 
set exactly as shown 
in the illustration. 
This set is not loan- 
ed, but given to all 
students complet- 
ing the Course. 
One cell of dry bat- 
tery all that 1s re- 
uired. No addi- 
onal wiring, aeri- 
als, ete., needed. 


This wonderful Set for learning the Code furnished free with our Course. 


FREE Post-Graduate Course 


A one month's Post-Graduate Course, if you so desire 
at one of the largest Wireless Schools in New York 
City. New York—the Wonder City—the largest 
port in the World and the Headquarters of every 
leading Wireless and Steamship Company. 


The Department of Commerce of 


the U. S. Government 


recognizing the value of the instruction furnished by 
us, allows all of our graduates a five-point credit 
in their examination for first-grade license. 

THE U. S. SHIPPING ARD will also testify 
as to the value of this instruction. 


Easy Payments 
A small payment down will enroll you. We will 
make the payments so easy that anyone ambitious 
to enter the fastest growing profession—WIreless— 
may do во. 


AMERICA’S FASTEST GROWING WIRELESS INSTITUTE 


There Must Be a Good 


Reason. 
There Is— 
The Best 


available. 


The Best Instruments obtainable. 
The Best Text Books and Dia- 


grams on the market. 


Course іп Theory 


00 EARNED BY YOUNG 
— ARTIST IN 2 DAYS 













Conscientious, careful training by members of our Faculty made 
this possible. You, too, should succeed. 


Earn $50, $75, $100 a week and more 


The business world pays big prices for good designs and illustra 
tions. Learn to draw during your spare time by the''Federal'' home* 
study method--endorsed by high authorities. EASY to LEARN, EASY 
TO APPLY. Send бе in stamps today for '"Your Future,'' a beautiful MENSES 
new 56-page book which explains every step. State age and occupation. 


Federal School of Commercial Designing, 529 Federal Schools Bldg. Minneapolis, Minn. 

























NewlInvention-Radio Apparatus 


Write for Literature—it's FREE 


Mignon System Mfg. Co. 


Buffalo, N. Y., U. S. A. 
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i Compact Audion 
| Control Unit 





(Continued from page 50) 
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o——— 
filament control by both amateur and the 
commercial companies. Its resistance unit 
consists of a special wire so wound on an 
insulating core that it cannot become short- 
circuited. Neither will the turns loosen 
with use. The spring lever making contact 
with the resistance is remarkably smooth 
running. Resistance of the unit is 6 ohms, 
current carrying capacity 1.5 amperes. 

The Grid Leak is of the “pencil mark" 
type and can®be easily varied to suit the 
characteristics of the tube, it being necessary 
to provide a resistance of sufficiently low 
resistance to enable excessive grid charges 
to leak off and thereby prevent paralization 
of the tube. . 

Nine Binding Posts are provided, two 
for the telephone receivers, two for the “А” 
battery, two for the “В” battery, and three 
for the tuner. Arrangement is made so 
that connection to the grid can be estab- 
lished either directly or thru the mica grid 
condenser. All connections are brass punch- 
ings, insuring low resistance and perfect 
contact. 

The Panel itself is moulded condensite, 
a material of the highest insulating quali- 
ties and great mechanical strength. It is 
heat proof and possesses a durable, glossy 
black finish. All metal fittings are brass, 
nickel plated. The unit may be used in a 
horizontal position on the table or mounted 
vertically as a panel. It measures 5 by 314 
by 134 inches. 
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A Decremeter for 
the Amateur 
(Continued from page 50) 


tion where it is concentrated in a narrow 
band. With this decremeter, it is possible 
to picture to yourself graphically just how 
the energy is distributed and to really adjust 
your transmitter for the most efficient 
results. 

Specifications— The decremeter is fur- 
nished in a mahogany finished case with a 
Bakelite panel. All metal parts are nickel 
plated. Complete operating instructions and 
calibration are furnished. Wave Length 
scale: Direct reading. Range: Present and 
contemplated Amateur Wave Lengths. 
Dimensions: 7/x5"x6". Weight about 3 lbs. 
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Electric Weather 
Forecasting 


for Amateurs 
(Continued from page 43) 











ЕТА 
the voltage generated іп the coils, a scale 
can be made, where each volt will equal 
so many miles per hour. A better way is 
to graduate a scale from a standard in- 
strument. 

Fig. 4 shows the circuit .by which all 
are utilized. For their connection the 
wires 1, 2, 3, 4 and 5 are necessary from 
the location of the instruments to the 
registering apparatus. ‘ 

The resistance of the sections AC and 
AB must be equal, and also DE and DF, 
as the Wheatstone bridge method is used. 
This may be accomplished by the use of a 
smaller wire in the shorter circuits, or 
by adding resistance wire until they are 
equal. 

By using the switch S one bridge is 
made use of. The two sections of the 
arm are insulated. 

By placing these instruments in an effi- 
cient place subject to wind and rainfall, 
and by making them weatherproof by 
shellacking the coils, etc., efficient results 
may be had. 
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ЄЎ?» ANNOUNCEMENT < 


Made Right Mr. Manufacturer Mr. Jobber Mr. Amateur Stay Tight 
DID YOU SEE THE LEADER BINDING POST AT THE NEW YORK RADIO CONVENTION? IF NOT, A GLANCE AT THE 
ACCOMPANYING CUTS (actual size) WILL ACQUAINT YOU WITH THESE UNIQUE POSTS 


These novel patented Posts were not only Real Winners but were one of the 
surprises of the Convention.. 
This line of unique Posts appeals to the trade BECAUSE! 




















There are no parts to become lost. They permit a smaller sized Post to be used. 
They will not mar the finest of wires. Extreme vibration will not loosen their lock grip. 
They are easily mounted on standard equipment. They are surprisingly low in price. 

They are built for a 24-hour service. They harmonize with other moving parts. 


Buddy THEIR PARALLEL CONTACT SURFACES EXTEND THE FULL WIDTH OF THE POST 


The cuts, which are actual size, illustrate a few sizes of the plain Post and one size of the insula- 
ted Post opened and closed. 

The Base of the plain Post is knurled which prevents turning and is tapped to take a 6, 8, or 
10-32 machine screws. We also supply them with a standard machine screw, wood screw or threaded 
stud of various lengths and with nuts and washers. 

The insulated Post at present is being made in two sizes with threaded studs 8, 10 or 14-32 
thread and in suitable lengths. 

We can supply either style Post in any finish desired but unless otherwise ordered they will be 
furnished in a plain screw machine finish of first class quality. 

Our modern equipment and facilities also enables us to quote unusually low prices on furnishing 
contact; nuts, washers, standard machine screws, inserts and other accurately made screw machine 
products. 

Pamphlets describing both of these unique Posts giving price lists are now ready for distribu- 
tion and our attractive discounts in quantities will appeal to manufacturers and jobbers. 


.IMPORTANT NOTICE TO AMATEURS 
Do not accept inferior binding posts. Demand the “Leader” —spécify that it be used on 





Opened 





Sergeant 


the sets you order from your dealer. Or you can buy “Leader Binding Posts" yourself from 
зау leading radio house. Ask for them. Do not order from us. Your dealer can supply you 
if you insist. 





THE H. H. EBY MANUFACTURING CO. 


Captain 1202 Wallace Street Philadelphia, Pa. Closed 












Never in the History of Radio Were These Prices Approached 


Improved Navy Type Receiving Transformer Improved Arlington Receiving Transformer 


again reduced from $27.50 to the startling $ again reduced from $15.00 to the startling $ 
price OF Ыз. ceded он AS MEA esas 16.95 price ӨР. Сузыла не Уш» Bo dade буде Liha cer 7.75 


Substantial reductions on many other radio instruments in dur catalog No. 14. 
Circular with reduced prices and a large number of new instruments mailed on request. 


Mail 12 с in stamps ог “The Greatest Radio Catalog in the World” 
> coin (not sent The Universal Verdict of Tens of Thousands of Radio Amateurs. 
otherwise). i : Duck's No. 15 Big 225 Page Wireless Catalog Just Out. 





A Veritable Treasure House of Everything Worth While and Dependable in Radio. 
The largest, most comprehensive, artistic and educational wireless catalog pub- 
: ENS | lished. The Beacon Light to guide you right in the selection of your radio purchases, 
ооо ео EMEN | and at prices that will command your attention. Every instrument guaranteed with 
С | privilege of return if not satisfied. 


OTHER SUBSTANTIAL REDUCTIONS No. 61x10 Tuning Coil............... $4.95 





/ 2 ON ITEMS IN CATALOG NO. 14 No. 14 Aluminum Wire per lb......... .90 
lh › "h Sof All Binding Posts Reduced............ 33% % 
е || lam uc 0 E No. R40 Receiving бе{............... $22.50 
$ ‹ $1 No. R41 Receiving Set............... 38.50 ONLY A FEW OF 'THE MANY NEW 
VS р } No. R4ra Receiving Ѕеё.............. 28.50 RADIO INSTRUMENTS IN 
“g » CATALOG NO. r5 

ANYTHING -nE THORDARSON TRANSFORMERS Туре cae Cunningham Bulb......... ч 
ELECTRICAL’ |y Jt $40.00 "UV" 200 Radiotron Bulb 5.00 
` үу ÉB хм 28.00 "UV" 201 Gi е i 6.50 

(Syl MEM 22.00 Type C-302 5-Watt Cunningham Power 
"RPM. I 30.00 ub6 lies oe see oid ова: bens’ 8.00 

L E 7 20.00 Type ''UV"'-202 5-Watt Radiotron Power 
We Sell'only Goods of Recognized Quality ` % 15.00 MIDS iy ‚фе э ЫЕ КАУ ICI rS fa 00 
and Merit and at Prices that/ | hys A1792 Thord. ar peril ОКУ, e 25:00 Туре С-зоз 50-Watt Cunningham Power а 

| wi Save » ; ОВ. 50-51, 52 Switch Contacts, each... lo EIS MCA DESEE НЕКАД 

- ertet wes dmi Sieve No..1023 Mica Condenser ............ -60 No. A200 Control Рапе].............. 7.50 

Y PN y d te ТОЛО TO TJ6t si ое» жаз i аы оте 2.75 A complete line of new detector regener- 

Sl SAT ` ONO. BOO? Des cic ona ceri oretenus 2.75 ative and amplifying sets 
M Lu 28е EM | No: Atore Det ESE EN ре Сорвесисш,. ANE Сопдемег » 6e 7-3 
o S.A. E Ж o. A367 Murdoc ondensef ........ Н urney Spider-We ЕСТИ d 
T Ер, онг БА С No. A1002 Receiving Set ............. 9.75 All the new Murdock Panel Type Vari- 
eee te ag a ir k 1 No. At916 Сопйепѕег................ 1.65 able Сопаепвпвеїе.................... 
s D No. 6rxo8A Tuning Сой.............. 2.95 Burgess ‘‘B"' Batteries. 





Send 12¢ for Our Big Catalog Today 
THE WILLIAM B. DUCK COMPANY, 230-232 Superior Street, TOLEDO, OHIO 
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Let 
ONTINENTAL 


fill all your radio needs — wherever 
you live—from their wonderfully 
complete stocks, by mail, with 


‘URACY : SPEED : COURTESY 


Order direct from this ad. Send your 
remittance, by bank draft or Р. О. 
Money Order. Your goods will be 
shipped the day we receive the order. 


MAY SPECIALS 
PaRAGON-RADIOTRON COMBINATION. 
A complete VT control unit—equipped with grid con- 
cessa leak, tube socket, rheostat and a Radio- 
tron UV 200. Includes everything needed for an effi- 
cient VT unit—all for $11.00 postpaid. If you haven't 
a VT detector, start in now with one of these complete 


units, 
Rapiotron UV 202 
The new 5-watt transmitting tube 
Price $8.00. Postage 10c. 
Paracon R. A. TEN е 
Amplifying Short Wave. Regenerative Receivers. 
Guaranteed for two Years 
Price Eighty-Five Dollars. 


VARIOMETERS 








© сл оол @ 


& 83888 888 Busses 


Clapp Eastham. . pi E $ 
Clapp Eastham (with knob and dial).......... 
COIL MOUNTINGS 





LC 100-7 
LC 101-7 
LC 201-7 
DUBILIER CONDENSERS 
D 100-23 {КҮ 10000 volts, .007 MFD....... 19 
D 101-23 }4KW 14000 volts, .007 MFD....... 30. 
D 102-23 1KW 21000 volts, .007 MFD....... 45 
D 103-23 1KW 25000 volts, .007 MFD....... 50. 
D 113-23 IKW 25000 volts,.01 MFD....... 55. 


Murdock, per section, 483, 8 transmitting 
dense 














Ss 8825235 


i 2.50 
4507-50 10 inch, commercial 


Руен 1.00 
4502-60 BANOS ыызы „>ш уыуал ы жа аьле 400 
4507-50 Ball insulator............ Р we 


Our 112-page catalogue, containing 
tables for quickly figuring all radio 
calculations, the conventional signals and 
abbreviations, etc., mailed anywhere in 
the world for 25 cents. 


INTINENTAL 
RADIO & ELECTRIC CORP. 


J.DiBlasi,Sec. — J.Stantley, Treas. 
Dept. А14 6 Warren St. New York 








М MOTOR BARGAIN 


g 111 к 
Washing 
21 * Machines, 


Sewing Mach- 
ines, Small 
Lathes, Grinders, 
Bottle Washers, 





Ete. 

te with Satisfaction 

Plug and Grooved guaranteed or money re- 
unded. 


trated catalog of motors and supplies FREE 


HYRE ELECTRIC CO. 
South Dearborn Street Chicago, Ill. 





adie, and Government officials. Expenses low— 
nities to earn large portion. Catalog free. 


у INSTITUTE A Street, Valparaiso, ind, 
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Semina io t o amm 


What to Invent 


By JAY G. HOBSON 
(Continued from page 52) 


ШШШ ТООС 


mns inicia 





J 


efficient as far as they go, but they don’t 
go farenough. The other day I was ridin 

along the street with a friend who bappened 
to remember the need of more gas, so we 
pulled into one of these reguiar supply 
stations, with an important young atten- 
dant keeping watch, and honked our 
honker until I began to think it wouldn't 
ever be able to honk again, but no. “раѕ- 
boy” сате to our klaxon-bidding. After 
waiting for several hours (it seemed) the 
young attendant appeared from his cubby- 
hole, inquiring if we wanted something. 
Of course we could have been paying him 
a social call, but any observing individual 
could have seen how empty our buss was, 
by the fact that we didn't have gas enough 
to get all the way into the station before 
оа аш chugged her last breath and 

ied. 


We pointed to the tank in disgust, telling 
the gas-giver the amount desired. After 
fumbling around with several levers, the 
young fellow connected the hose to our 
tank and began to grind out the liquid gold. 
After a little longer he completed the opera- 
tion by extracting a goodly sum from my 
companion for the liquid. Continuing 
on our way I asked him how he knew that 
he received what he paid for, and he frankly 
admitted he did not know, that the at- 
tendants could, very easily set the measures 
at a scant quantity and the motorist would 
never be the wiser. This condition set 
me to thinking and the idea of an auto- 
matic filling station appeared. 

A filling station with the gas stored over- 
head in a large tank with concrete base and 
super structure. With a drive-way under- 
neath, so that motorists could drive under 
the supply, deposit the proper amount in 
the slot, place the hose in the automobile 
tank and receive an exact measure of gas 
without waiting for an absent attendant, 
or the uncertainties of the proper amount 
paid for. Gasoline companies would effect 
a large saving in the wages of a clerk who 
would no longer be necessary with an auto- 
matic station as described above. This, 
aside from the fact that there are several 
automatic.curb dispensers of gasoline on 
the market. Water should also be made 
available. ses 


Non-Skid Horse Shoe 


Many inventions have been patented for 
the safety of the favorite equine in the 
Winter time, but all of them have failed to 
satisfy all demands upon them. Chains 
have been secured to the bottom of horse 
shoes, spikes have been welded on them and 
screwed into them, and various other thin 
have been used to keep the uid upe rs 
from slipping on the ice and breaking their 
horsely necks. A prize of $500 is offered 
thru the American Humane Association 
of Albany, N. Y., for the best non-slipping 
horse-shoe. This prize will be awarded 
on July 1st next. 


As a suggestion I believe that a horse 
shoe with “V” shapt grippers welded to the 
bottom of the shoe would serve the pur- 
pose because of their peculiar shape and 
action relative to the motion and weight of 
the horse. Being “V” shapt the grippers 
should have a tendency to pack the snow 
and ice back of the horse’s foot, thereby 
giving him a hold to pull forward. They 
would also act equally well going down hill 
or backing up, as the point of the “V” 
would cut into the ice and anchor the foot 

roperly for the movement desired. The 
lige sale of a successful invention of this 
kind would certainly make the inventor 
independent. 


DETECTO 
AMPLIF 


A complete detector 
(without tube) 

A single stage amplifier 
(without tube) 
High amplification at low cost 

Send for bulletin 
ACME APPARATUS COMPANY 
196 Massachusetts Avenue 
Cambridge, 39, Mass. 


Transformer and radio engineers 
and manufacturers 


IER 





Service-- 
the Keynote 


There is no guesswork about what 
GREBE RADIO apparatus will do. In 
design, workmanship and material it is 
built for the most exacting Service. 


© 


apparatus is licensed under the original Arm- 
strong and Marconi patents. 
Our guarantee is absolute and unconditional. 
Each instrument must give satisfactory service. 
f your dealer doesn’t carry our line: write 
us—mentioning his name—for catalogue. 


A. H. GREBE & CO., Inc. 


70 Van Wyck Blvd., Richmond Hill, N. Y. 














KNOBS 


We have a large stock of 
knobs as illustrated. This 
knob is made of “Insulate” 
and is 1 inch in diameter with 
а b$-inch fy threaded shank. 
Just the thing for rotary 
No. 4 Knob P 
. ‚ ёа ; 

Shipping weight, each 2 гаг deren. $150 
OTHER BARGAINS 
spark gap, shipping weight 4 Ibs. $16.00 
bs tooth 
e forest аар ван о rotar, shipping wele ты жена? 

inderviken transmitter button, shipping tador ` j 
Acme TZ KC. W. semi mounted НЫНЕ weight 4 qe. weight 30 
Send 15c for our big ill trated ta! ы T. i коч м ў 
САЛЬДА Чатта | 

ELECTRICAL SPECIALTY CO. 


Dept. Е, 48-50 S. Front Dept. E. 20 N. 9th. St. 
Columbus, Ohio Philadelphia. Pa. 





















Young & McCo 
Young & McCombs 






















LEARN WIRELESS 
At the OLDEST, LARGEST апа BEST EQUIPPED 
school of its kind in New England. Thousands of 
satisfied graduates all over the world. Splendid 
opportunities in the Merchant Marine. Day and 

vening classes. Start any Monday. Illustrated 
Prospectus for the asking. 

EASTERN RADIO INSTITUTE 

899E Boylston St. ton, Mass. 
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REG U.S. PAT. OFF. 


INTERPANEL SET 


The Most Advanced Idea in Radio Telephone 
Transmitting and Receiving Apparatus 


HE INTERPANEL Set consists of a series of panels, each 
comprising a complete piece of apparatus in itself, and de- 
signed to be combined with other panels, thus making a Set as com- 
plete as desired. The Set shown below contains these units, reading 


rom right to left in the picture: 


Complete Radiophone Transmitter, transmitting speech at least 30 miles; 


Type OT-3; two panels; 


Complète short wave Tuner of highest efficiency; Type MT-100; one 

el; 

New Audion Control panel designed especially for tubes of the gaseous 
; Type 


type, now considered as standar -100; one panel; and 


One-step Amplifier complete in every respect; Type MP-200; one panel. 


(Additional steps of amplification may be added). 


mounted 
without batteries or 


Get full particulars at once. 








Horizon- 

tal Table-Style 
Mounting. Legs attached 
to corners of each panel. Any 

number of pane can be mounted 

in this style. Ample space under panels for batteries. 
Very convenient and inexpensive method of mounting. 





PANELS are all 9 inches high, varying widths. 
Adaptable to any operating requirement and 
when placed side by side all binding posts are in 
line and convenient to wire. 
30 Miles Range for the Telephone Trans- 
mitter on Average Amateur Antenna. 


Only one 6-volt battery required for all filaments 
and microphone; motor-generator, ‘‘B” battery or 
rectifier supply may be used. 


Send Now for Catalogue “E” 


Get full details and place your order 
early to assure quick delivery. 


De Forest Radio Tel. & Tel. Co. 


Inventors and Manufacturers of High Grade 
Radio Apparatus. 


1415 Sedgwick Ave. New York City 





WANTED—FOR CASA 


Used Radio Apparatus of All Standard Makes 


Our used wireless apparatus department, connected with our local retail store at 233 Fulton 
Street, New York City, is anxious to buy any radioinstruments you may have for sale. These goods 
are for our New York customers only—we sell no used radio apparatus by mail.. But we do have 
a tremendous call at our store for fine class goods and we will be glad to hear from you if you have 


any that you would like to dispose of. 


WE PAY CASA 


for all such merchandise that we buy, and this 
is an invitation extended to the radio fraternity 
to sell us their radio apparatus for which they 
have no further use. Write us in your first let- 
ter what make apparatus you have to sell, and 
your lowest spot cash price. It must be under- 
stood that all transportation is to be paid for by 
you. All goods to be sent to us prepaid eitner 
by parcelpost, express, or freight. 

We can use only standard apparatus, no ob- 
scure instruments or home-made apparatus can 
be considered in any event. 


If you have friends who wish to dispose of 
such apparatus, show them this advertisement. 
Also please note that your letter must state in 
just what condition the instruments are and 
that no goods must be sent to us unless we send 
you a written order to do so. 


We invite amateurs residing in New York or 
vicinity to call at our store and inspect the used 
radio apparatus which will be placed on sale 
shortly after this advertisement appears, 


Address all letters to 


Used Apparatus Department 


ELECTRO IMPORTING COMPANY 
(Established 1904) 


231 Fulton Street 


New York City 






Special Prices for Wireless Parts 


D-L Inductance Coils Unmounted less 40%. DeForest 

Bleaching Condenser less 25%. Hot Wire Ammeter 

Roller-Smith 4 U Transmitting Station O-1 A, О-2.5А, 
O-5 A, O-10 A, $7.00 each 


Western Electric Telephones $14 


Before buying your complete apparatus or parts, call up AMERICAN 
ELECTRO TECHNICAL APPLIANCE COMPANY and get our prices. 
We carry a complete line of wireless goods. 


Write for price list 


American Electro Technical Appliance Co. 
Dept. E, 235 Fulton St., New York City 








As illustration, with brazed water tube copper 
boiler guaranteed to twice working pressure; 
steel frames; cast iron wheels on steel axles; 
high efficiency gunmetal cylinders; slip eccen- 
trics for reversing. 


Total length 3 feet. Gauge 214 
inches. Ready to run. $250. 


boiler, $110. 


—— 


Full set of machined parts with finished 
(Requiring the use of hand tools only.) 


FREDERICK DEY, Grand Ave., Englewood, N. J. 








Bunnell ХЁТЕОМЕМТ5 


JOVE DETECTOR 


Handiest, Handsomest, Best - 
Sample by Mail — $2.00 
Tested Galena Crystal—25c 


Distributors of Standard Electric Novelty 

Company Туре B''Cyclone" Audion Batteries. 

Also De Forest, and all other makes of High 
Class Wireless Apparatus. 


Send stamp for new edition 42E Catalog. 


J. H. BUNNELL & CO., 32 Park Place, New York 


(GHEGAN PATENT) 





Send for a Copy of Our Manual of 
Wireless Telegraphy 


We now have ready for distribution our Manual of Wireless Telegraphy. 
It contains 200 pages, fully illustrating and describing the many instru- 
ments used in Radio. 45 pages cover general instructions, diagrams, station 


calls, tables, codes and other information identified with the art. 

The book is printed on high finished paper with a two-color cover and 
measures 9x53% inches. 2 bs Н 

Due to the scarcity of paper, the high cost of publication, and in order 


that the Manual may get into the hands of those most interested in Wire- 
less, we ask 25 cents for it, give a coupon receipt for the amount, which 
coupon can be applied on a future purchase. 


Get Your Copy Before the Edition Is Exhausted 


MANHATTAN ELECTRICAL SUPPLY CO. INC. 


114 S. Ils St. 1106 Pine St. 604 Mission St. 
етыя : s bud St. Louis San Francisco 


Offers a thorough course in all branches of wireless 
telegraphy. Radio Operators earn at the start $125.00 
per month, and first-class board, etc., free. 

Our school prepares you for your license in three to 
four months. Positions Guaranteed to first-grade 
licensed operators. ALSO MORSE TELEGRAPH Y. 


Day and Evening Classes 


8 State Street, New York, N. Y. 


Phone, Bowling Green 8079 


-SCHOD 
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Cobwebs 


BY WILLIAM M. BUTTERFIELD 
(Continued from page 24) 








If any interest is aroused, it is by the 
wonderíul silk productions which spiders 
weave and hang up in bountiful profusion 
in all sorts of places. It was thought at 
one time that the spider thread was sim- 
ilar to that used by the silkworm (bombyx 
for constructing its cocoon, and 
some effort was made to obtain silk from 
large living spider , by a kind of milking 


| process in which г specimen is confined in 


a rack, and the silk drawn from one or 
more spinning tubes in long continuous 


| threads. 


The Spider's "Silk Factory" 


The silk factory of the average spider 
is the most complicated mechanism of the 
kind known. The most complex—that of 
stegodyphus—consists in addition to three 


|pairs of fingerlike spinnerets, of a comb- 


shaped sieve formed of 9,600 spinning 


(tubes; as the capacity of each of the six 


spinnerets is at least a hundred threads, 
it can be seen that this particular machine 
has altogether a capacity of 10,200 threads 
which can be delivered,—all at the same 
time, for use in spinning. 

As most spiders employ at least five 
kinds of thread, it is obvious that there 
are at least that many varieties of spin- 
ning tubes, in fact there are seven varie- 
ties known. The thread used by the 
Banded Epeira (Argiopedae) a so-called 


|orb-weaver, is about as follows—colors; 


white, yellow, red, brown and velvet 
black; varieties of thread—coarse, fine, 
smooth, globular, stickey, elastic, non- 
elastic, and occasionally, films of silk in 
ribbon form, also silk material churned 
up by the hind feet into a form reser 'ing 
eiderdown. 

All of these materials are delivered thru 
the variegated spinning tubes in proper 
form just at the time, and as Mrs. Epeira 
requires them. Using her hind feet as 
hands to regulate the blending of m: terials 
as they are delivered from the © "s 


spigots or conical tubes, she proc to 
form—say a web. 
Most spider webs consists of two — nds 


of thread, a smooth white or grayisu va- 
riety and a yellowish kind, viscid and with 
globules studded along it and at its con- 
tact with other threads shown in the out- 
side spirals (or trap portion) of the hunt- 
ing net—illustrated in our drawing. The 
variety portrayed is called an orb-web, 
and is thought to represent a vast amount 


|of engineering skill on the part of the 


builder. The characteristic features are; 
a central platíorm supporting a series of 


| radiating lines of dry inelastic thread, 
|upon which are fastened in spiral form 





an elastic viscid thread in the manner 
shown. The methods used in sticking the 
threads together, and for anchoring the 
ends to any convenient object, is also il- 
lustrated—elastic, inelastic, viscid and 
dry threads are employed at the will of 
the builder. 

Orb building spiders usually travel 
about with a thread always attached to 
their spinnerets and to the object upon 
which they are for the moment resting, 
this is called a dragline. The main por- 
tion, or inelastic part, of an orb-web is 
composed of this kind of thread, and the 
first strand is laid with the aid of a pass- 
ing breeze, which conveys a purposely 
lengthened dragline away to a nearby twig 
or blade of grass, where it becomes en- 


CContinued on page 90) 
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Paraffin— Its Prop- 


erties and Use 
(Сом fron Da 44) 


m ana arianami 


which the wax is ‘melted’ s torch or pres- 
sure gasoline furnace, is a common sight. 
'The wax is produced in working up petro- 
leum for kerosene and gasoline, and it oc- 
curs in nature, in great quantities, as a 
mineral called “ozocerite.” The mineral is 
black, but this is due to impurity, and in 
refining, a pure white product results. 

It is perhaps going too far to restrict the 
term paraffin wax, to that which chemists 
would call a paraffin-or a mixture of para- 
fins. Paraffin wax ї* a mixture of a num- 
ber of paraffins and fs liable to have other 
hydro-carbons present in it. 


Rimini 


A sieve or coffee strainer may have its | 


gauze heated and rubbed over with paraffin. 
This may close all or some of the meshes. 
It is again heated and the paraffin is jarred 
out while liquid. It now shows no sign 
of the coating it has received. But if water 
is very carefully poured into it, there is no 
difficulty in making it hold a half-inch depth 
or more, so water repellant is paraffin. 

A bright needle can be paraffined with the 
thinnest possible coating, and will float on 
water without difficulty. A clean needle will 
do this also, but paraffining it is to be ad- 
vised. A canvas canoe can be made water- 
proof by applying a good coating of paraffin 
while hot. Sometimes the efféct. is to make 
the canvas semi-transparent so that the 
occupants can see thé level of the water 
outside. 

Paraffin can be used to make moulds for 
plaster of Paris castings, and can be soft- 
ened by gentle beat, so as to be moulded 
around the pattern by kneading and pres- 
tute, to avoid the necessity: of meung it. 
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гло, ООО, ООО, ООО 
Atmosphere 
Vacuum Pump 
(Continued from page 30) 


——————M————n 


Pes for the degree of vacuum which may 
readily be obtained with the Langmuir 
pump the physicist would say—better than 
a ten-thousandth of micron. This can be 

arest approximately as 1/10,000,000,000 

. osphere; but, even so, the statement 

s vividness, so let us try it this way. 

irst, to get an idea of what atmospheric 
io-ssure means in terms of molecules, sup- 
pose each molecule of air enlarged to the 
size of a fine grain of sea-sand or 1/100th 
of an inch in diameter. How big a beach 
could be made from the sand correspond- 
ing to the contents of a cubic inch of air 
at atmospheric pressure? It would make 
a beach extending from New York to San 
Francisco one thousand feet wide and over 
ten feet deep. Had it been on such a 
beach as this that Alice's friends were 
strolling when the walrus put his hypo- 
thetical question of seven maids with seven 
mops sweeping for half a year, there could 
have been no doubt in the carpenter’s mind 
of the futility of their superstitious efforts: 
And yet by the aid of the Langmuir pump, 
assüming the sand were air again, that 
magnificent beach could, in a few minutes, 
be reduced to an almost invisible line, only 
two grains broad and one grain deen. 
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Invisible Man Next Marvel, Paris Hears 


Dr. Vassilieff, a well-known Russian 
professor of anatomy, who startled the 
medical world with his discovery of a proc- 
ess for rendering dead human tissues trans- 
parent, is attempting to apply his discovery 
to the living human 

He is now busied in his Paris laboratory 
working and dreaming of the time when the 
living human being can be made almost 
transparent if not entirely invisible. 
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“Just Listen- 





Write for Free Catalogue 


For a fewdollars you can have a complete outfit that will make 
you an experienced operator in the shortest possible time. 
hard, laborious wofk—just learn by listening. 
adjustable so you can start recelving messages slowly, graduall, 
increasing the speed as you become proficient 

You'll be surprised how quickly you will attain speed. Even it 
you are already an operator tbe Omnigraph will help you. It will 
more accurate and more confident. 
Thousands of Omnigraphs are in use today and thousands of opera- 
tors owe thelr success to them, 


The Omnigraph Mfg. Co., 26 B. Cortlandt St., New York City 


make.you more proficient, 


MODERN PHONOGRAPH SUPPLY CO. 
583 Springer Bldg., 313 So. Clinton Street, Chicago: | 


ro NUR 
Au | d Ss 
Lini Télezraphy 


(Wireless or Morse) 


AT HOME 


In Half the Usual Time 





Let the OMNIGRAPH Teach You Wireless 


-The Omnigraph will do the teaching" The Omnigraph is an Automatic 


Transmitter that teaches you both 
the Wireless and Morse Codes, 
at home, without any expense 
except the cost of the machine 
itself. Merely connect to b: attery 
and your Buzzer, or Buzzer and 
Head Phones, or to your Sounder 
and the Omnigraph will send un- 
limited messages by the hour, at 
any speed you desire. 


USED BY THE U. S. GOVERNMENT 


— 


The Omnigraph t 





TREMENDOUS SAVING IN COST 


You don’t :need.to be a cabinet maker. 
We have made it an easy and pleasant 
job with 


o> LY ра We furnish blue 
Our Simplified Plans prints aia 
grams, motor, ready-built horn, cabinet pieces 
and all metal parts complete. You do the as- 
sembling, 6 models to choose from. A few 
hours’ work, and you will have as fine a type of 
phonograph as any produced, and at a price 
away below what you would pay in a store. 


KEEP THE SAVINGS IN YOUR POCKET 


Machines play all records, have a wonderful tonal quality, 
excelled by none. No need now for any family to be with- 
out a phonograph because of the cost. THE MAKAFONE 
solves the problem. BUILD IT YOURSELF AT LESS 
THAN ONE-FOURTH REGULAR COST, but equal to 
the high-priced cabinet machines. Free Records with each 
outfit. SEND TODAY FOR FREE CATALOG and full 
particulars of our wonderful offer. Many а manufacturer 
got his start in this way. Why not you? Build machines and 
sell to your friends. 


Agents Attention You can make and sell 


these machines from our 
plans at a profit of $50 to $75 each. Others are selling two 
and three a week. Here is your opportunity to make big 
money and become independent. Pleasant and profitable 
work. 


Modern Phonograph Supply Co. 
583 Springer Bldg., 
313 So. Clinton St., Chicago, 111. 


Gentlemen: Please send me full particulars 
of your Makaíone Proposition, without 


| 
Send Coupon, Now—To-day Ё энене аз 


Address . r State 





You can be quickly cured, if ya, D O Y OU WA M a 


STAMMER 


Send 10 cents for 288-page book on Stammering and 
Өөк. ya Galles and Hj Ы 


lf afte: в. 
Ez Bogue Bldg. „ 1147 М.П. 26, Ls “indianapolis. 





Prosperity! Power! Happiness! 


Positive Wonderful Results by Our System. n 
"Success" Lesson and Personality Sketch for 
10c and birth date. 
THOMSON-HEYWOOD CO. 
Dept. 350 Chronicle Bldg. San Francisce 
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wireless 
for 
everybody 





ITH this new 

Receiver you can pick up distant 

wireless telephone and telegraph 
messages any time, anywhere. 


Amrad Crystal 


No elaborate aerial, batteries, license or 
special knowledge required, Easy to set 
up. Fascinating to operate. 

pact 


canveniant 


Only 

0 to 750 
'у rotat- 
indoor 
tion we 


nystery of 
ias gripped 
y past few 
brings this 
jody. You 
ss” in your 
; of the air. 
This outfit is 4—it is just 
the most practical and eimerenr Set a leading 
manufacturer of quality radio apparatus could 
build. 


Illustrated Bulletin Y gladly sent free on request. 


WW eom 


PRICES 


Amrad Crystal Receiver...... "I 
Double Telephone Head Set....... 


Antenna and Ground Equipment... 12.00 


Informative  4perating instructions included 


free with each set. 


AMERICAN RADIO AND RESEARCH (CORPORATION 
Medford Hillside, Mass. 


MASTER 
CONTINENTAL CODE 
DODGE SHORT CUT 
ONE HOUR METHOD 


INSURES SUCCESS 


Thousands have. Everybody can. 
Testimonials free. Investigate and win. 
Costs 50 cents, Saves 50 dollars. 

C. K. Dodge, Box 300, Mamaroneck, N.Y. 












NEW 1920 
REDHEAD PHONES 


We announce the new model of the 
famous Red Head Radio Receivers, 





12 


greatly improved. 3,200 ohms. 
50 the pair 

THE NEWMAN-STERN CO. 

Dept. E. E. 
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Cobwebs 


By WILLIAM M. BUTTERFIELD 
were es page 88) 
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tangled, thus forming the first radiating 
line of a new web. Using this cable as a 
bridge the spider then walks to the center 
and sticks on a second line, which she 
conveys to its proper anchoring station, 
Carrying out this process she constructs 
all of the radiating and loop’ lines, in the 


meantime constructing the center plat- 
form. The viscid spirals, to which an 
insect becomes glued and entangled, are 
put in place last. 


The thread in liquid form is secreted in 
various glands within the abdomen of 
both the male and female spider. There 
are several forms of glands connecting 
with their spinning tubes, each form hav- 
ing its special function. This liquid sub- 
stance оп passing thru the spinning tubes 
is congealed by the atmosphere and be- 
comes more.or less hard, and possesses a 
water-proof surface. The dry kinds re- 
semble chitin,’ or the horny substance 
forming the covering or skeleton of in- 
sects, it is unlike chitin in its being solu- 
ble in rainwater however. Each thread 
is composed of two or more strands that 
coalesce or stick together without twisting, 
and are somewhat stronger than the silk 
of the silk-worm, or as comfAfed with 
threads of flax of the same diameter in 
the ratio of 136 to 47, and of hemp in 
the ratio of 102 to 40. The male and 
female do not occupy the same web, each 
builds its own web and inhabits its own 
domicile. In the construction of an egg- 
sac, her chef d'oeuvre, she employs all 
of her skill, and all of her store of silk 
to the last drop. Every variety of thread, 
every color procurable in her wonderful 
silk factory is employed. And why not? 
The work is a sort of death or swan song 
to end Epeira’s last day. The penalty 
of motherhood in her case is death, and 
as soon as the sac is completed she will 
crawl weakly away without once glancing 
at her work, to some nearby crevice to die. 


But how was this wonderful storehouse 
for her orange-colored eggs made? Sure- 
ly not by the aid of vision, for from the 
time the work was started to its comple- 
tion she worked with her back turned, her 
spinning machinery working as we might 
say, automatically. First there are a few 
threads hung between three or four blades 
of grass, these supporting a pendant, ob- 
long sac about the size of a small plum, 
the latter consisting of various layers of 
silk fabric of several different colors and 
textures making altogether, a water, heat 
and cold-proof hanging envelope. 


The fabrics are, first, a ball-shaped 
pocket of the daintiest white satin in 
which Mrs. Epeira deposited her eggs at 
the moment it was completed,—strange to 
say, this little pocket just fitted the ball 
of eggs like a glove. Next the investment 
consists of an insulating felt blanket, com- 
posed of fluffy web resembling eiderdown 
or like a wadding of yellow silk. Over 
this is a net of reddish silk, then a coarse 
thick outer covering oí strong cloth 
woven in the form of a pear-shaped flask, 
with a turned over and embost lip orna- 
menting the small opening at the top. 
This layer is further decorated with de- 
signs woven from black and brown silk 
on a white ground work. A cork of white 
wool, held in place by a few strands of 
mouth of the 


Distributors for DeForest, Murdock, Sig- 
nal, Bunnell and other famous Ii 36 =| sac. 
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Y OU want a Radio 


School that will train you to 
be a First Class Radio Oper- 
ator—at the least expense— 


in the shortest possible time 
—and help you to secure a 
good paying position. 


Write today for our latest bookle 
that explains our methods in detail. 
If you are an ex-Service man ask us 
about our special scholarship plan. 


Y.M.C.A. Radio School 
152 East 86th Street, N.Y. C. 


“The Best Radio School in the East" 





Z. R. V. Variometer for $650 
Short WaveLengths 


Complete catalogs of Radio Apparatus 
sent for 6 cents in stamps. 


CLAPP-EASTHAM COMPANY 
131 Main St. Cambridge, Mass. 








Write for Remler Bulletins Nos. 1001 and 1002 


Gives full description and 
prices on Remler Apparatus 


“Apparatus that Radiates Quality” 


REMLER RADIO MFG. COMPANY 
163 Sutter St., San Francisco, Calif. 








200 Big Pages,— 

chock full of the latest radio equipment— 
that describes Kelly & Phillip's new radio 
catalogue. just off the press. Printed on 
good stock. attractively bound. It jists 
every reliable make of radio equipment at 
the lowest prices. Contains valua ble 
information and data that you will use 
every day. Price 25 cents. refunded on 
firet purchase of $2.50 or over. Send 
to-day for your сору of the yond. 8 largest 
radio catalogue. ELLY & PHILLIPS, 


312 Flatbush Avenue, Brooklyn, New York 


RADIO CLUB PINS 


Special folder of designs and prices in addition 
to regular School pin catalog free on me 
Be sure to see these new numbers — «x 

which will put new life in your club. 


METAL ARTS CO. 
Dept. 12 Rochester, N. Y, 
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HIGH QUALITY - RIFLED BARREL - GOOD VALUE 
With Shell - 
















Best value in Automatics 
. Shoots Colt 
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ready for instan $25 + 
У fag 
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mediately after firing. Fixed static onary barrel, en- HH I 
suring E at accuracy. Trigger action is exception Seg - 
ally, ligt nd quick, and must be pulled back for #5" 
i ot er misses fire or jams. Has Safety ag > 
\ oe «© 
| RU SERIE. and à i Е 
fective wei > ] 
rade thre 
shota ‘ive Weal fest cinta Ее ful combinatic URACY: od RELIABILITY. Superb shooting qualities; as = 
T MEET. ensy to aim as р ng the finger; works as smooth as an engine; will shoot ` 
Бо f ur ine f pine wood. |, Ein ne fo: „Жы shooting. PLL cighs 0019-11 12 о: = 
t hell: t So under ТҮКТҮ to t equal to any pistol on e mark т x 
куе ї mad ofthe refunded. RICE, $15.00 ppd. Cartridges (express only). $3.75 per 100. ә 
ac Fitted with 
handle, 1 Er E $9.89. _postpa d anywhere; MELIOR AUTOMATIC -32 CALIBRE PISTOL - 
Cai у ex ress °з рег This Fiatot, may also be had b 5 Cali abo gth of barrel 
Cartridges 1950 per 100; -38 cal. 93 pA 160. early 4 inches. length over all le thant in’ PRICE: 520 05 p postpaid. .32 E. 
Cal. omatic Cartridges, (bv « express only) $4.50 per 100. 


BLANK CARTRIDGE PISTOL 








“The Baby ?. Souble Action Revolver 





made PRICES A Handsome and Most Effective Weapon, Measures But 4% 
ective Inches Long. Takes Regular .22 Calibre Cartridges оо 
mod- The new Baby Double Action Hammeriess Re- 
on ge volver þeen produced to meet the ever 
етт of nereasing demand for a revolver that would 
co EA small size and light weight with the 


features of Efficiency and Practic- 
ebitity. It is small in size, yet ia 
just as effective and serviceable 
ва the most expensive weapon 


ou can buy. Everyone should ‹ Y s 

[eere Ver and should know 
ow to use it, and there ів no Са a 
an $) 


enter or better one made th 






оп 
making it quite safe for young men 4 
sies. The illustration gives ide of 

ita appearance, but it must be see J to be thorough. Ropreciated. Тре 

On оос ЧА is the sander’ 22-с‹ n е cartridge obtainable je spre be itt 

ramps operation barg! тесі ар id and ab: tel: 

frd tig wat teeth six weil nimed syota can fred i Ín ag meny, gecon å a The revolver eg “i 
Бе кү cons! nest nickel plat ute: €ylinder, and it weighs on! 

SUE Боа M eu or quaii tor $ M fo S Blank Cartridges É% Ounces. ` The price of the Baby Revolver ls only $5.00. cent by mail, p.pd. to anyggdress 

expressag: 


е SOc per 100. Write For FREE Catalog of Revolvers. 


ick s» SMITH & COMPANY, Dept. P.M. 73, 3224 N. Halsted St, CHICAGO 
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THE LATEST ^f MUR ? VARIOMETER 


e 
THE PRICE IS 
UNUSUALLY 


“MURDOCK” а ae LOW 
VARIOMETER 4 Nare THE QUALITY IS 


No. 


REMARKABLY 
$7 50 | HIGH 


$ 


WINDING FORMS ARE *MURDOCK" MOULDED 


The continued great demand for these receivers is a wonderful 


tribute to their extraordinary value, by thousands of satisfied 2000 $4.50 
No. 55 4 


customers. If you are skeptical as to the possibility of so much | OHM. 
value at so small a cost, ASK YOUR DEALER. We suggest 
Head Phone | atrial with the assurance of ‘‘satisfaction or your money back.” 000 $ 5° 
BULLETIN No. 20 Sent anywhere on request. x 


Wm. J. Murdock Co., 55 Carter St., Chelsea, 50, Mass. 
509 Mission St., San Francisco, Cal. 
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Valuable Book 
FREE 


This Free Book has been the stepping stone to 
success for thousands of young men. It illus- 
trates and describes hund of Practical 
Home Study Self Helps. No matter what line 
of work you are in, or want to take up, you are 
sure to find money-making help here. Write 
today for your free copy. ere are also a few of 
our up-to-the-minute 


ELECTRICAL BOOKS ` 


Armature ana Magnet Ина. ...$1.75 
ап ele 
Wireless Telegrap єр ДИРИ 


Telegraphy Self Taught.. ......... 25 
Modern Electrical Construction....... 1.75 
AUTO BOOKS 
Automobile Ignition.................. 2.00 
Automobile Starting and Lighting.... 2.00 
Brookes’ Automobile Hand Book...... 2.00 


The Ford Motor Car, Truck & Fordson 
Tractor 1.50 
Automobile Battery, Care and Repair. 2.00 


CARPENTRY BOOKS 





Modern Carpentry, 2 vols............. 3.00 
The Steel Square and Its Uses, 2 vols.. 3.00 
Wooden Boat and Ship Building.... 50 


. 1. 
All books sent t upon receipt of price. 
Order from this ad. deb more in our big 
catalog, sent free. 


FREDERICK J. DRAKE & CO., 
1009 Michigan Ave., Chicago 
Drake Books Ате For Sale at All Book Store 


Play the waiian Guitar 


Just Like the Hawaiians! 


Our method of teaching is so simple. plain and 
easy that you begin on a piece with your first 
lesson. In half an hour you 
сап play it! We have reduced 
the necessary motions you learn 
to only four—and you acquire 
these in a few minutes. Then 
it is only a matter of practice 
to acquire the weird, fascina- 
ting tremolos, staccatos, slurs 
and other effects that make this 
instrument so delightful. 
The Hawaiian Guitar 
plays any kind of music, 
both the melody and the 
accompaniment. Your 
tuition fee includes a 
beautiful Hawaiian Gui- 
tar, all the necessary 
picks and steel bar and " 
52 complete lessons and pieces of music. 

Special arrangements for lessons if you have your 

own guitar. 


Send Coupon NOW 
Get Full Particulars FREE 










First Hawaiian Conservatory of Music, Inc. 
233 Broadway NEW YORK 


I am interested in the HAWAIIAN GUITAR. 
Pleaso send complete information, special price 
offer, etc., ete, 


Name 
Address 
Town. 





баш.........ь.. 
Write Name and Address Clearly 
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SECRET SERVICE| 


Operatives, Detectives and Investigators are in big 
demand; earn big salaries; fascinating work. 


independent. We show you how by home study. 
Write American School of Criminology. Dept. B 
Detroit, Mich. 


Google 
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Selenium Cell 
By W. L. GRIPENBERG 
(Continued from page 44) 


ТОО О 


A Compensated | 


ЕТ 


€ 9À 


proposed.and actually built by the writer. 

The upper illustration represents — in 
nine times magnification — the electrodes 
(towards the light) of both circuits; those 
of the "feeler"-cell consist of grids or grat- 
ings so that the selenium immediately 


behind it is amply lighted, whereas the com- | 


pensating circuit has opaque electrodes. 

The direction of the current is perpen- 
dicular to the surface of the selenium (and 
electrodes) and parallel to the rays of 
ight. 

The electrodes consist of a thin film of 
platinum ‘эг gold) and are engraved by 
means о! dividing-engine. i 

At the va. electrode is wh“.é, com- 
mon fo both circuits and of same material 
(as otherwise electro-chemical difficulties 
may ensue). 

The middle figure is a section of the cell 
perpendicular to them. 

Lastly there is a perspective view of the 
whole arrangement with the exception of 
the screw-press by means of which the elec- 
trodes are firmly prest against the selenium 
plate. 

The connections are also shown here: 
the grids—A and B—are connected to the 
dissimilar poles of the two batteries. The 
back electrode A-B is joined with one 
binding-post of the apparatus to be worked, 
whereas the other goes to the remaining 
poles of the batteries. 

The current produced in the bridge (ap- 
paratus) by lighting became sooner sta- 
tionary than the main current; thus there 
was artificial, rapid “recovery” of the 
photo-current—the so-called inertia of the 


cell was lessened. 


The effect obtained by Korn in his sele- 
nium-compensator was here reproduced: on 
a smaller scale. The cause lies in the dif- 
fusion of the photo-effect into the com- 
pensating circuit; it receives the equivalent 
of a very feeble illumination and as in 
this case the recovery is very slow, so the 
last part of the recovery curve in the 
"feeler"-circuit is annihilated. 

The new electro-chemical compensation 
was discovered in the following way: In 
order to test the specific resistance of a 
selenium plate the cell was used as a 
“simple” one. Both grids were connected 
to the same pole of one battery, the back 
electrode to the other. Then appeared the 
rather frequent feature that the current 
was not constant: the needle of the instru- 
ment received sudden jerks and shocks; it 
moved to and fro irregularly. 

As, however, the compensation connec- 
tion with two batteries was established, the 
irregularities vanished ! 
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also allowing for a vertical swing. Its 
bore can be anywhere from % to % inch 
in diameter, dependent upon the size pro- 
jectile to be fired. 

The magnet at the end should be about 
two inches long, and have a depth of wind- 
ing of about 34 of an inch. No. 20 wire 
is used on voltages up to about 6, and No. 
22 wire is used on higher voltages up to 
12. 

The commutator for the machine gun 
action in rapid firing consists of an ordi- 
nary gear wheel taken from an alarm clock 
from which all but two opposite teeth have 
been removed. A long piece of spring brass 
conforming with the curvature of the 
sprocket wheel, and allowing for 1/3 dis- 
tance contact as our illustrations clearly 
show is used as a brush 
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LEARN TO DANCE AT HOME | 


Learn all the new steps. Equip yourdelf 
with the finest of social graces. This wonderful 
new Movie Method of Dance Instruction 
simplifies and makes instantly clear every 
aspect of the Dancing Art. It comes to you 
from America's foremost authority on Ballroom 
Dancing, the instructor who has successfully 
taught thousands in person and by mail. Let 
him teach you. 

THE GOOD DANCER I5 ALWAYS WELCOME 

Social life revolves around the graceful swaying 
of laughing, joyous couples lilting through the 
modern dances. And if you are correctly taught 
the art of dancing is easily and quickly acquired 
in your own home. 

SAMPLE LESSON 25 CENTS 

Just to give you an idea of how remarkable and 
practical and simple this New Method is. Addi- 
tional lessons 50c Send 25с. for sample lesson 
today—and learn how easily you can master the 
art of fine dancing. 

A. M. SYSTEM OF DANCING 
Dept. 265 290 Broadway, New York 


pur" 


[;АВРЕНТЕНЗ, Shipfitters, Bricklayers, Structural, 

Concrete and Sheet Metal Workers, Electricians, 
Mechanics Plumbers, Pipefiters, Bo:lermakers— 
can you read Blue Prints and hold a big job? 
If not, learn how. It will help you hold your 
job—it will get you a better job—it will increase 
your earning capacity. DON'T DELAY—it 


means more money! Write for Catalog Bf 
stating trade. 


BE A DRAFTSMAN 
Earn $35-$150 Week 


Draftsmen are in demand. Books апа tools 
FREE. , Write for Catalog G. _DOIT TODAY! 
Columbia Correspondence School Est. 1904 


Dept 1, Drexel Bidg., Phila, Pa. 


PHONOGRAPH USERS 


Stop that Scratchy Sound of Your 
Phonograph 


The Universal tone modifier 
will eliminate the annoying, 
harsh, scratchy sound, pro- 
ducing soft and clear music. 
A simple adjustment of the 
modifier 



























to any machine except Ed- 
ison. Send .00 and we 
will mail at once one of the 
Universal Tone Modifiers, 
postage prepaid. 





1007, 
Better Klusie Money Refunded If 
Pat. May 11, 1920 Not Satisfactory 


Universal Phonograph Attachment Company 


1644 S. Karlov Ave., Dept. 10, Chicago, Ill. 


Make-UR-Own 


Wireless ‘“B’-Batteries 





terial for thirty 
one. Send today. 


$6.75 Complete 


Send M Order, Check or P. O. 
" a Transportation Charges 


RADIO PRODUCTS SOCIETY 
Dept. 1352 Peoples Gas Bldg. Chicago, Ill. 


We Pay 
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THIS BOOK 
ON HOME 
BEAUTIFYING 

Sent Free 


_ Contains prac- 
tical suggestions 


on how to make 

your home artis- 
tic, cheery and inviting. Explains how 
‘you can easily and economically keep 
' the finish of your woodwork, floors and 
furniture in perfect condition. 


DECORATING? 


This book gives complete instructions 
for finishing both hard and soft woods in 
enameled effects with Johnson’s Per- 
fec Tone Enamel—and in stained ef- 
fects with Johnson’s Wood Dye. We 
will gladly send you this book free and 
postpaid.When writing, please mention 
the name of your best dealer in paints. 

Tell your painter and architect that 

ou want your floors and interior trim 
nished with Johnson's Artistic Wood 
Finishes. Then you will be assured of 
satisfactory results when the work is 
new, and yearly satisfaction at its wear- 
ing qualities. 
S.C. JOHNSON & SON, Dept. S. I. 5, Racine, Wis. 
“The Wood Finishing Authorities” 


Кот Н 


DRILL LEVELS 









Will make your drill 
“STAY ON THE LEVEL" 


When you know that you can drill holes accurate- 
ly at any angle, you will want a Roth Protractor 
Drill Level. Easily attached to any kind of drill. 
Hand-Chain or Electric. It saves time and assures 
better work. 

You know what this Level will do for you. Men- 
tion type of drill you are using. Postage prepaid. 


PROTRACTOR LEVEL CO. 
620 Arctic Avenue 


Atlantic City, N. J, 


This BookFree 


“Success in Music and How 
i ээ Sousa and nine other 
to Win It ‘World famous musicians 
tell how you can quickly learn to play sax. 
ором, cornet, trombone, clarinet, any 
ind or orchestra instrument and double 
your income and pleasure. 
Free Trial Any 
Conn Instrument 


ась bands and solo 
сеи ighest honors at world 


Bldg., Elkhart, Ind. 


ld" t Manufacturers of 
Worl a's Larges Manes сотга ot 
Instruments. 


KNOWLEDGE 


320 Pages ILLUSTRATED Cloth 


By Winfield Scott Hall, M D., Ph.D. 
SEX FACTS MADE PLAIN 


What every young man and 
young woman should know 


Every young 
"What every parent should know 


$1.00 Table contents and commendations 


Postpaid on request 
Mailed in AMERICAN PUB 
plain wrapper 545 Winston Bldg., 



























. CO. 
Philadelphia 
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PopularAstronom 


Sun Spots and the 


eather 
By ISABEL M. LEWIS 
(Continued from page 37) 
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range being anywhere from three to ten 
per cent of the total value of the radia4 
tion constant. It is these short period 
variations that mask and at times reverse 
the effect of the longer period variations, 
and increase the complexity of the atten- 
dant atmospheric phenomena. The de- 
termination of the atmospheric effect of 
these solar constant variations is largely 
a matter of experience and as more ob- 
servations are obtained and, attendant 
atmc егіс phenomena... 4 the law 
of association of the «wo should become 
more evident. 


As to the cause of the two types of va- 
riation, it is believed that the longer 
period variation associated with the sun- 
spot cycle is due to changes in the heat 
of the sun itself, while the short period 
changes arise from changes in the trans- 
parency of the solar atmosphere. 

It is well known that the center of the 
sun's disk is brighter than the edges and 
it has been found that the contrast be- 
tween the two keeps changing, not only 
during the sun-spot cycle, but from day to 
day evidently as the transparency of the 
solar atmosphere changes. This contrast 
of the center and edges arises from the 
absorbing effect of the cooler gases of 
the sun's atmosphere. The rays that come 
to us from the edges of the sun have to 
traverse a longer path through the denser 
solar atmosphere than the rays that come 
to d vertically from the center of the 
disk. 

The case is analogous to that of light 
passing through the atmosphere of the 
earth. Light coming into the earth's at- 
mosphere, from objects near the zenith, 
is less obstructed by atmospheric vapors 
than light from objects near the horizon, 
which light must travel for greater dis- 
tances through the denser low-lying strata 
of the air. 


The hotter the sun and the more in- 
tense its radiation the greater the con- 
trast between its center and its edges. 
But the hotter the sun the more its at- 
mosphere is filled with dense vapors of 
many elements and the more effectively 
its short wave length radiations are en- 
trapped. In other words two conflicting 
agencies are at work, increase of solar 
radiation, on the one hand, and increase 
of its absorption by the solar atmosphere, 
on the other hand. When the passage of 
solar radiation is temporarily retarded by 
the dense atmospheric vapors, its in- 
tensity increases until finally it breaks 
thru the enveloping gases in local dis- 
turbances producing great eruptive prom- 
inences and similar signs of great solar 
activity. Temporary and local retarda- 
tions of solar radiations by solar atmos- 
pheric gases may produce the irregular 
short period variations of solar radiation 
that are superimposed upon the longer 
period variations attending the sun-spot 
cycle. 

It is not necessarily the sun-spots that 
cause temperature changes and other 
effects in the earth’s atmosphere but 
rather changes in the intensity of solar 
radiation or in the transparency of the 
solar atmosphere. The local seat of the 
disturbance, if there is one, may lie far 
from the sun-spot region or there may 
be a general increase in short wave length 
radiations from the sun as a whole, that 
sets up important temperature effects in 
the earth's atmosphere. 
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HIGHS 
COURSE IN 


TWO YEARS 


You Want to Earn 
Big Money! 

And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation, All this you 
must be able to do before you will 
earn promotion. a~ БА 


Many business houses hire по men 
whose general knowledge is not equal to a 
high school course. hy? Because big 
business refuses to burden itself with men 
who are barred from promotion by the lack 
of elementary education, 


Can You Qualify for 
a Better Position? 


We have a plan whereby you can. We 
can give you а complëte but simplified high 
ool course wo years, giving you a 

the essentials that form the oundation of 
practical business. It will prepare you to 

old your own where competition is keen 
and exacting. Donotdoubt quur ability, but 
make up your mind to it and you will soon 
have the requirements that will pring you 
success and big money. YOU CAN T. 


Let us show you how to get on the 
road to success. It will not cost you a single 
working hour. We are so sure of being able 
to help you that we will cheerfully return to 
you, at the end of ten lessons, every cent 
ou sent usif you are not absolutely satisfied. 
hat fairer offer can we make you? Write 
today. It costs you nothing but a stamp. 


AMERICAN SCHOOL 
Dept. H-526 Drexel Ave. & 58th St., Chicago 
RO 9 GR Ф ES % ESS @ EP О POSES 


Dept. Н-526 Chicago, lil. 


Explain how I can qualify for position checked: ё 


.... Architect 85,000 016,000. 
uilding Contractor 


000 to $10,000] ---- 
Automobile Repairman 
$2,500 to $4,000 


High School Graduate 
ue In two years 


nce 
$3,000 to $1 
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Learn Music 
At Home! 


New Easy Method 


Piano, Orga 
g^ Drums and T 
ophone, Flute 
Ukulele, Trombor 
Guitar, Banjo, Ms idolin, 
Harp, ‘Cello, Sight Singing. 
No longer need the ability to 
р be shut out of your life. 
Just write us a postal today 
for our new Free Book, fre: 
from the printe Let us t 
onsily, quick- 
y, thoroughly learn to play 
your favorite musical instru- 
ment by note in your own 
home, without teacher, by our 
57 New_Improved Home Study 
Method, wtithouw paying а cent for lessons! . D easier 
than private teacher way—no tiresome, dry exe 
inconvenience. No tri music, no "numbers," у 
wonderful, amazingly у for everi a mere child. 


250,000 Pupils! 

We have successfully taught over 250,000 people, from 
seven to seventy, in all parts of the world! Hundreds write 
—''Have learned more in one term іп my home with your 
y lessons than in three terms with private teachers.” 
verything is so thorough and complete .'' he lessons 
vels of simplicty. My 11-year old boy has not had 

the least trouble to learn.” 


Wonderful New Book Free! 


We want to have one pupil tn each locality at once to help 
advertise our wonderful easy system of teaching music. 
For a limited time, we therefore offer our marvelous lessons 
at practically no cost. Charges amounting merely to 
about the cost of sheet music, postage, etc. Beginners or 
advanced pupils. We have hundreds of pupils right here in 
New York, the musical center of America, who preier our 
Home Study method in place of best private teacher. Get 
all the proof, facts, letters from pupils, amazing offer and 
fascinating New Book Just issued, ай free! Write postal to- 
day. Address 


U. S. School of Music, 1335 Brunswick Bldg. , New York 


No Batteries 




































A HAND GENERATED CURRENT 


FLASHLIGHT 


Gives brilliant light at no 
operating expense 
ELECTRO- 
AUTOMATE 


Special Offer 
Saves cost of batteries and will soon 
pay for itself. Nothing to get out of 
order — lasts a life-time. The best 
electric lamp when hunting or camp- 
ing. Keep one in your auto or motor 
boat. Always ready. Order at once! 
Send check, M. O., or cash to 


ELSAESSER & WATTS 
136 Liberty St. (Dept. 1) New York City 


ACCOUNTIN 
COST-C.PA:EXECUTIVE 


Just what you have been looking for—a chance to learn 
Practical accounting thoroughly under the personal 

uidance of the est active faculty of Certified Pub- 

с Accountants in the U, 8. New loose-leaf course and 
exclusive result-getting methods enable us to turn out 
more successful men than any other institution in ex- 
istence, Post Graduate Courses enable you to 
in any desired branch without additionalcost. Write for 
handsome new book and full details. Moderate cost— 
«атаан Ас NTS IETY 

RNATIONAL COUNTA 
INTERNAT - NT. Soc 


Dent. 521 2626 South Michigan Avenue, CHICAGO 


MATHEMATICS MADE EASY 








The | bination "Triangle 
with^& Brain—will multiply, divide, 
ntage and solve problems 
trigonometry and geometry, draw symmetri- 
өш. ы, t arcs, etc. S re to епу arde. 
. to З nolude 
IP. GLE, PROTRACTOR and 
BULES. Used at Columbia University, 


West Point, U. 8, Aeronautic Schools, ete. Only One 
Jollar P. .. Order today before you forget. 
Бере ы j, CEISHMAN CO. "Ogden, Utah 


oss Google 





The connection between variations in 
the intensity of solar radiation as de- 
termined by the Smithsonian Institute 
during the period 1905-1920 inclusive and 
changes in temperature and rainfall in 
Argentina as well as in various other 
parts of the world has been extensively 
investigated by the Chief Forecaster oí 
the Argentine Meteorological Service, Mr. 
H. H. Clayton, and his results show a 
very marked correlation of temperature 
and rainfall throughout the world, with 
solar-constant variations. The changes 
in the solar-radiation constant as de- 
termined at Calama, Chile, is telegraphed 
to Buenos Aires daily and is made the 
basis of forecasts of estimated tempera- 
tures for each day, and expected rainíall 
for a week in advance. Great interest 
has been shown by the Argentine govern- 
ment as well as by commercial interests 
in the practical results of Mr. Clayton’s 
forecasts, and an appropriation has been 
made by the legislature of Argentina for 
the establishment of a solar observatory. 


It has been found from the investiga- 
tion of this long series of solar radiation 
observations and attendant weather 
changes that the correlation between the 
two is exceedingly complex owing to the 
two-fold nature of the solar variation 
and the irregularity and uncertainty of 
the short period variations. 


Two interesting points brought out by 
Mr. Clayton in a recent article for “Na- 
ture” are, first, the cumulative effect of 
changes in solar radiation which makes 
а long period change of solar radiation 
of small range more effective than a 
short period change of greater range; 
and, secondly, the fact that as the sun 
passes from one hemisphere to the other 
there is a reversal of the temperature 
effect, the atmospheric pressure falling 
over land and rising over water in the 
hemisphere where the sun’s rays fall more 
nearly vertically. These reversals compli- 
cate the prediction of weather changes in 
the spring and fall. 


The average value of the solar constant 
of radiation as determined by the Smith- 
sonian Institute is 1.93 calories. It will 
be remembered that this is the amount 
of heat received per square centimeter 
per minute outside the earth's atmosphere 
at the earth’s mean distance and at right 
angles to the direction of the solar beam. 

Of course all observations must neces- 
sarily we made within the earth’s atmo- 
sphere and since the transmission of solar 
energy by the earth’s atmosphere varies 
for different wave lengths the observa- 
tions must be made for various wave 
lengths and the results extrapolated for 
a point outside of the atmosphere. 


Observations of the energy of solar ra- 
diation are made by means of the spectro- 
bolometer, an instrument which is made 
to trace photographically within ten 
minutes a solar spectrum energy curve 
reaching from wave length 0.3 to 3.0 
microns. 


Six solar spectrum energy curves are 
traced by this instrument a day at each 
station. The first record is made when 
the sun is 15? above the horizon and 
the last when its altitude is about 60°. 
These curves are then measured at about 
forty points from far in the infrared to 
far in the ultra-violet. From this data 
it is posible to obtain the intensity for 
each wave length, as it would be outside 
the earth's atmosphere and these observa- 
tions in conjunction with the readings of 
a pyrheliometer give the data for finding 
the total energy received from the sun 
per square centimeter per minute outside 
the atmosphere. The range of the solar 
constant of radiation according to obser- 
vations made at Calama, Chile, from July, 
1918, to March, 1920, was between 1.88 
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The Boys’ Magazine 
FREE! 


Send us the names and addresses 
0110 boys (from 10 to 16 years old) 
and we'll send you a copy of this 
splendid magazine FREE. Great 
stories—beautiful illustrations—hand- 
some covers in colors. Departments 
devoted to Wireless, Electricity, 
Mechanics, Athletics and -Physical 
Training, Moving Picture Plays and 
Players, Cartoons and Jokes. (Write 
plainly.) 

Address 


THE SCOTT F. REDFIELD CO. 
6028 Main St., Smethport, Pa. 





THE BOYS’ MAGAZINE on sale at all 
newsstands, 15с а copy 


(110500 Ї1$1ГИШеПЇ$ 


Mandolin, Mandola, Mando - Cello, z 
Guitar, Тепог-Вапјо, Mandolin - Banjo, А р 
Collo-Banjo, Guitar-Banjo, Harp- 

Guitar, Mando-Bass — „= 








4^ ЧЕ 


“Easy to Play 
‘Easy to Pay 


P AN Select your Gibson now. 
/ You can soon be playing the 
music of the day. Your friends 

will be surprised and delight- 
fully entertained. Let us help you 


EN у organize а Gibson Orchestra 
у in your community. You can in- 
Iu d crease your popularity, income and 


pleasure by playing for Concerts, Enter- 
tainments, Church Affairs, etc. A small down payment and 
then $5 a month will soon pay for à Gibson and will fur- 
nish you with wholesome, year-'round entertainment. If 
you have an old instrument, we will make liberal allow. 
ance on a Gibson. Write Today for Free Book, Catalog, 
Free Trial Offer, information about Wm. Place, Jr. Book 
ang the instrument you prefer. 


GIBSON MANDOLIN-GUITAR 00. 
1065 Parsons St., Kalamazoo, Mich., 0.8. A. 


diced MONEY? 


If you are making less than $150 a 
month, write me today. I have no 
“get-rich-quick” plan. But if you 
are wide-awake, honest, willing to 
work with me and give meat least 
part of your time, I offer you 


MAN OR WOMAN 


the Special Agency (local or trav- 
eling) for our gréat line of House- 
hold Necessities. н ao is 
M unnecessary. I will furnish every- 
thing. во that lack Hi ital shall not 
stand In your way. Hundreds of 

perous men and women who thi 
way are now making $150 a month аги 
more, It's {оор great op ity—and 
say "t it. Just drop me 


Cord! for complete particulars [M 

_ Albert Mills, Mgr. 3019 American Bldg. Cincinnati, Os 
"Li h . Fi э 

ighting Fixtures 

Ready to Hang 

(Direct from Manufacturers) 
Completely wired, including glass- 
ware. New designs. 


Send for catalog No. 20 


ERIE FIXTURE SUPPLY СО. 
с Erie, Ра. 

















NOT A CONTEST. 
We have a new plan 
whereby we furnish ў 





Special offerisopen. 





а “Sta. 











= Write today for our new 171-page book 
on ““The Power of Law Training.” It carries 
a vical and inspiring messago to every ambitious 
man. Find out about the quere that await 
Pe law trained man. re СД iow you can lest) 

mast. о! е law m your ow; оте, 
No obligations. The book fe absolutely T RE Es 


Write Тойау- 2 reduced price oers 


Correspondence Schcol of Law 
| 7449-3001 Michigan Ave.» Chicago, Minots 


‘FIBRE-LITE” LIMBS =) 
Easy Payments—Do Nature's Work. AGENTS W. 
who wear leg. Good Pay. FREE Fibre Sample. 


Describe Stump to 
WORMAN CO., 252-D HENNEPIN, Minneapolis, Minn. 


= I TEACH BY MAIL 

Г WRITE FOR MY FREE BOOK 
"How to Become a Good Penman” 
and beautiful specimens Your 
enclose stamp. Write 



































name elegantly written on a card if 
for it today. Е. W. TAMBLYN, «За Meyer Bldg., Kaasas City, Mo, 
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Selenium 


. Cells 


(NEW PROCESS) 
Highly Sensitive. Quick 
Acting. Permanent. 
Uniform in Quality. 


Sises and types for all 
uses. 


OFFER A NEW 
FIELD FOR 
THE INVENTOR 


Send for illustrated 
Catalog A describing in- 
teresting electrical be- 
havior of this metal 


under varying light 
conditions. 


Richardson, Cook & Seixas, Inc. 
New York, ЇЧ. Y. 


154 Nassau St. 





Send No Money 


6000 Miles 
Guaranteed 


Here is the greatest and most 
sensational sale of the season. 
Park Double Tread tires are 
scientifically reconstructed, and 
guaranteed for 6000 miles or more, 


LOWEST CUT PRICES 


Send no deposit. Pay after you have 
carefully examined and are convinced of 


Lj 
“a 
ло 


630202 
gu 
ON 





іў 


KK KKK HMMM KH HH 
na—Ooandan 


3050203 
RESERSSRBEES: 
ee 


ч 


[Send your order while prices hold good. State} | 
size also whether S.S. or Ol. non-skid or plain tread. 
Special 5% discount if full cash is sent with order. 


PARK TIRE CO. 7:52 Chicago, n. 


SKINDERVIKEN 
TRANSMITTER BUTTON 


Made in several types for 
use wherever a transmitter is 
wanted. Send for 
instructions an 
literature No.1000. 


Mechanica! Stethoscope 


PRICE $7.50 


Improved type for detecting knocks in all 
running machinery. Test your automobile | 
motor. Descriptive literature sent on re- 
quest, without obligation. 

GENERAL SOUND TRANSMISSION CORP. 
Room 507 2 Rector Street New Yo-k 

















THE MIDGET “FIVE-IN-ONE” SLIDE RULE 


is а combination Mannheim, Log-Log 
Add and Subtract, Polyphase апе 
Binary Slide Rule. It will instantly add, 
, subtract, multiply and divide апу com- 
АМ bination involving whole numbers, frac- 
SW tions, decimals and mixed numbers, 

\ з 

aN 


Gives every possible root and power 
)/ 
A 
























Hof every quantity. The graduations 
are printed on metal, coated with 
white celluloid and are grease and 
waterproof. While it is the most versa- 
tile calculator ever invented, its opera- 
tion is simple and easily understood. 
Diameter 4 inches. E 

Price with 16 page Instruction Book, 
$1.50. Leatherette carrying case Б0с 
extra, Catalogue Free. Your money 
back if you nre not satisfied. 
Niles, Mich. 


Stuck on a Chemical or Electrical Problem ? 
I solve it for Five Dollars 


W. STEDMAN RICHARDS 
220 Washington St. Boston Mass. 


HANDY BINDER for the Electrical Experimenter. 

Holds and preserves 12 issues, each of which can be in- 

serted or removed at will, without tools. Will keep your 

magazines perfe*tly for all time or just preserve them 
itty. 65€. Add postage for 2 lbs. 
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and 2.03 calories. To show the sudden- 
ness with which changes in this constant 
occur, its value dropped from 1.95 on 
March 18, 1920, to 1.87 on March 23, 1920, 
an interval of only five days. It was on 
March 22 that there appeared an extensive 
area of sun-spot disturbance at the center 
of the sun and most unusual auroral dis- 
plays: and magnetic storms on the earth. 


Changes in the intensity of solar ra- 
diation affect not only the earth’s atmo- 
sphere but the atmospheres of other 
planets as well, as is evident from changes 
in the brightness of the disks of Jupiter 
and Saturn and in the appearance of the 
snow caps and vegetation of Mars, attend- 
ing changes in the solar constant of radia- 
tion. These planets are evidently affected 
not only by the longer sun-spot period of 
solar variation but also by the irregular 
short period variations. For instance 
photo-electric observations of the bright- 
ness of Saturn made by Dr. Guthnick of 
the Berlin-Babelsberg Observatory com- 
pared with observations of the variations 
in solar radiation made by the Smith- 
sonian Institute at Calama, Chile, show a 
remarkable correlation, which seems to 
indicate that the short period solar varia- 
tions of radiation are caused by the 
emission of rays of unequal intensities 
from various regions of the sun, such as 
would be caused by local changes in the 
transparency of the solar envelope. These 
rays of unequal intensities rotate with the 
sun and affect the atmospheres of the 
various planets as they come in line with 
them, one by one. 


An effect of the long period solar va- 
riation attending the sun-spot cycle was 
evident in the appearance of the North 
polar cap of Mars in the apparition of 
1913-14, the time of the last sun-spot 
minimum. The extent of this snow Сар 


| was far greater then than at any of the 


ten preceding apparitions, indicating that 
solar radiation was below normal at that 
time. Differences in the composition of 
the atmospheres of the planets as well as 
the distribution of the land and water sur- 
face in the case of Mars would come into 
the problem of the effect of changes in 
solar radiation upon each of the planets. 
These changes would not necessarily be 
of the same nature as they are on our 
own planet. A decrease in solar radiation 
might produce a decrease in Martian tem- 
perature and an increase in terrestrial 
temperature, owing to differences in the 
atmospheric and surface conditions of the 
two planets and the nature of the second- 
ary effects produced. 


The whole problem of atmospheric 
effects following changes in solar radia- 
tion is so complex that a satisfactory solu- 
tion can only be expected throughout the 
continuous and systematic observation of 
changes in the solar radiation constant 
made at a number of widely separated 
stations established in the most cloudless 
regions of the world; and the recording 
of the effects of these changes upon atmo- 
spheric conditions throughout the world. 
This promises to be one of the most fruit- 
ful and important fields of solar research 
as well as one that has a practical value 
for all interested in the prediction of 


| weather changes. 


Investigators in this field are seriously 
handicapped at present by lack of funds 
for carrying on this work and for this 
reason there are now but two adequate 
and suitable stations establisht for the pur- 
pose of observing daily the solar con- 
stant of radiation, the stations of the 
Smithsonian Institute at Calama, Chile, 
and in the Harqua Hala Mountains of 
Arizona; there should be ten or twelve 
such stations situated widely apart in the 
most cloudless regions of the world. 
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"Will all these tubes produce dogs?” 

"All on this table—yes! On the next 
table are my kittens, beyond that guinea- 
pigs, and the fourth table contains the em- 
bryos of rats." 

"What's the use of producing more 
rats artificially? We've got enough of 
them as it is! Cats and dogs, too? We 
can get them by the cartload if we want 
them." 

"Of course these are just for experi- 
mental purposes. You can see here 
every step in the growth of the embryo. 
In the early ones you see a sperm-cell 
and an egg-cell uniting. In the other 
tubes you see the fertilized cell growing 
larger and splitting into two new cells. 
There is a tube where you see the puppy 
at the end of a week. I place it by the 
side of a week old kitten embryo and 
you cannot perceive any difference be- 
tween them. It takes an expert to tell 
whether this week-old embryo will de- 
velop into a dog, a horse, a chicken or 





[В 


* E 


ammi 


minimi 


Dean 







































Write f Send for a copy of even a baby.” а À 
“The Short ‘The Short-Cut to “Do you mean to tell me,” cried Silas 
Cut" Book the Short Cut.". It Rockett, “that you could grow human 


tells how this won- 
derfully equipped school is able to 
bring to you in your own home the 
easiest and most practical method 
of instruction in applied electricity. 
Write today for particulars. 


babies just as easily as you can these 
puppies?” i 

"Just as easily. There is no difference 
in the process save that it takes nine 
or ten months to grow a human baby 
from the egg-cell, whereas the pre-natal 
period of the dog is only nine weeks." 

"After all, though," soliloquized Silas, 
"what is the use of producing more 
babies? We have enough and more than 
enough already and can get plenty more 
when we want them." 

"Perhaps so, altho I think that under 
some circumstances, as for instance, in 
France at the present moment, there 
would be a demand íor extra babies to 
replace the soldiers killed in the war." 
"Yes, I understand that," cried Silas 
Rockett, "but I confess I don't yet sée 
how you expect to make a fortune out 
of your discovery. Who is going to 
pay you for all the artificially raised cats 
and dogs and cats and babies, when any 
one can get all of them he wants as a 
free gift?" 

At this moment there came a knock 
on the door. 

"Come in," cried the doctor. 

The door opened and in stepped Sam- 
uel Lyons, the genial head of the Lyons 
Conglomerated Menageries. 

"How do you do, doctor," said he as 
entered. Have you got those half-dozen 
trick ponies you promised me?" 
"They're all ready for you," replied 
the doctor. "If you step this way, you 
can take a look at them. I just took 
them out of the jars yesterday. They 
are now in the stable with their foster- 
mothers." 

So saying he led the way into an 
adjoining stable where eight beautifully 
marked colts scarcely a day old were 
— | lying in a box stall on the straw. 

"They're beauties, doctor!" cried the 
circus proprietor enthusiastically, “and 
ГИ send you that fifty thousand dollar 
check I promised you, tomorrow. I 
must go now to see about arranging to 
send for them." n 
"Well, Mr. Rockett," said Dr. Hack- 
ensaw after Mr. Lyons had left. “Do 
you understand now where the profits 
from my invention come from.” 

“T can't say that I do. Where is the 
advantage of raising those colts in glass 
jars instead of raising them in the or- 


dinary manner? 
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“In the ordinary manner,” replied the 
doctor, “опе mare raises one colt a 
year. Now a mare’s ovaries contain 
hundreds of egg-cells many more than 
she could ever raise colts if she lived 
to be as old as Methuselah. These egg 
cells ripen quickly in my culture fluid. 
So by buying prize stock—stallions, 
mares, bulls and cows worth tens of 
thousands of dollars apiece, I can raise 
hundreds of valuable animals from each 
pair in a year instead of having to wait 
hundreds of years for them, as would 
be the case if I followed the natural 
method—to say nothing of the risk of 
losing the parents by death or accident." 

“What about the expense?" 


“The expense is not so great as you 
might think. My culture fluid is manu- 
factured principally from odds and ends 
from the slaughter-houses, which I boil 
into a kind of rich bouillon. When I 
begin making it in large quantities the 
cost will be very reasonable. Even at 
the present cost, I find I can manufac- 
ture leather very profitably." 


"Leather?" exclaimed Silas Rockett. 


“Yes—you are no doubt aware that 
the leather from unborn calves is very 
valuable and is much used where а very 
high grade of leather is desired. Well, 
in my laboratory here I can manufacture 
unborn calves by the thousand at a very 
handsome profit. Furs, too, will be very 
remunerative. There is no limit to the 
number of seals, minks, ermine and 
other valuable fur-bearing animals that 
I can raise by my method from a single 
pair of parents. From hides and furs 
alone I can easily make a billion dollars 
net profit within a couple of years!” 


Doctor Hackensaw paused a moment, 
as if in doubt and then added, “I shall 
now show you something rather curious. 
I do not expect any financial returns 
from it, but it is interesting as a scien- 
tific curiosity. It is what I call a dog- 
cat" And with these words the doctor 
went to a covered cage, and drew there- 
from a curious creature,—half cat, half 
dog. It had the head of a dog but the 
body and claws of a cat, and arched 
its back with pleasure as the doctor 
patted it. 

"You see," explained Doctor Hack- 
ensaw, "this creature is a cross between 
a dog and a cat. With my method of 
artificial reproduction, it is the easiest 
matter in the world to cross two ani- 
mals that are not too far apart in the 
scale of nature. For instance my dog- 
cat was made by the union of the egg- 
cell of a female dog with the sperm- 
cell from a tom-cat. You will observe 
that certain characteristics of one ani- 
mal seem more powerful than those of 
the other parent. Thus, the head of 
the dog is here prepotent over that of 
the cat, while the body of the cat is pre- 
potent over that of the dog.” 


Returning the animal to its cage, the 
doctor proceeded to a table where were 
racks of test-tubes and rows of glass 
jars of different sizes. 

“You will observe,” continued the 
doctor, “that most of my experiments 
are made in VJTRO,—that is to say 
in glass containers. This table con- 
tains hybrids of all kinds. There is 
my favorite corner in the laboratory, 
for, while most oí my experiments have 
been unsuccessful, I have succeeded in 
making some crosses, that not only 
have never been made before, but that 
it would be impossible to make other- 
wise. There, for example, is a cross 
between a rat and a pig. You see, the 
union has been partially successful for 
my embryo rat-pig is a week old, but 
it is dying and the creature will never 
be fully formed. I have made numerous 
attempts to cross a dog or other quad- 
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ruped with a chicken, but so far have 
been altogether unsuccessful, although 
in óne or two cases the egg-cell and 
sperm-cell seemed to unite and grow a 
little. In spite of this failure I tried 
even wilder experiments—I tried to 
cross a dog with an oyster and a cat 
with a rose!" 

"With a rose?" 
Rockett. "Why, I didn't know 
flowers had any sex." 

"Yes indeed. Almost all flowers are 
hermaphrodites—that is to say they bear 
male and female organs in the same 
flower. The yellow dust or pollen in a 
rose is the male element that I en- 
deavored to cross with the egg-cell of 
a cat. Then too, I tried to fertilize the 
ovules or egg-cells of the rose with 
sperm-cells from a cat, but without the 
slightest success." 

“What good would it do, if you could 
cross a cat with a rose?" 

"That is a thing no one can know. 
We can be sure of one thing however, 
that some crosses will one day be made 
that will give mankind new species oí 
animals or plants or plant-animals, that 
will be of the highest value. I myselí 
hope to succeed in producing a plant 
more useful than wheat, corn, or the 
potato, and an animal more useíul than 
any of our domestic animals. I believe 
that some day we shall have a horse 


exclaimed Silas 
that 


| that will give milk like a cow, bear woo! 


like a sheep, lay eggs like a chicken, 
bark like a dog and be as good to eat 
as a hog. There's a combination that's 
worth trying for. A farmer can have 
all his domestic anima's united into 
one, and have but a sing'e individual to 
feed, and attend to. But, of course 
years of experience will be required be- 
fore we can hope to achieve any such 
result. Yet there is no limit to what 
.we may hope to effect by judicious 
crossing and careful selection." 

"Well doctor, thank you very much. 
I have had a most enjoyable visit, and 
have secured material enough for a first 
class article. I shall now have to go." 

"One moment," said the doctor, "I 
have still something of interest to show 
you in tbe stable. “You haven't seen 
my cows yet." 

Silas Rockett hesitated and looked at 
his watch, but there was something in 
Doctor Hackensaw's face that promised 
new wonders. 

"Very well, doctor," said he, "let us 
go and see the cows." 

“T haven't many cows," observed the 
doctor apologetically, "and they're all 
scrubs. But for my purpose there is 
no use in paying high prices for pure 
bred cattle. Any strong healthy cow 


does as well as the most expensive reg- | 


istered stock." 

"I don't understand you," said Silas 
Rockett, puzzled. "I thought you raised 
only tke very best pedigreed stock." 

“So I do. That is—I obtain my egg- 
cells and sperm-cells from the very best 
stock in the United States or Europe. 
But oíten, after the fertilization of the 
ovum is complete in my test tube, I in- 















friends with both men and women. 
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To Make Rich 
Red Blood 


Revitalize your worn-out ex- 
hausted nerves and increase 
your strength and endurance 


take Organic Iron; not metallic iron which people 
usually take, but pure organic iron—Nuxated Iron— 
which is like the iron in your blood and like the iron 
in spinach, lentils and apples. One dose of Nuxated 
Iron is estimated to be approximately equivalent (in 
organic iron content) to eating one-half quart of 
spinach, one quart of green vegetables or half a dczen 
apples. It is like taking extract of beef instead of 
eating pounds of meat. Nuxated Iron is partially 
predigested and ready for almost immediate absorb- 
tion and assimilation by the blood, while metallic 
iron is iron just as it comes from the action of strong 
acids on small pieces of iron filings. 

Over 4,000,000 people annually are using Nuxated 
Iron. It will not injure the teeth nor disturb the 
stomach. A few doses will often commence to 
enrich your blood. Your money will be refunded by 
the manufacturers if you do not obtain satisfactory 
results. 

Beware of substitutes. Always insist on having 
genuine organic iron—Nuxated Iron. Look for the 
letters N. I. on every tablet. Sold by all druggists, 


NUXATED IRON 


Deafness 


mE Perfect hearing is now being re- 
> stored in every condition of deaf- 
MP ness or defective hearing from 
' causes such as Catarrhal Deaf. 
ness, Relaxed or Sunken Dru 
"Thickened Drums, Roaring ап 
Hissing Sounds,  Perforat 
IW. Wholly or Partially Destroyed 
Ў ^^ Drums,Discharge from Ears, etc. 


Wilson Common-Sense Ear Drums 
“Little Wireless Phones for the Ears” require no 
medicine but effectively replace what is lacking or 
defectiveinthenaturaleardrums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable, 
Write today for our 168 page FREE book on DEAF, 
SS, giving you full particulars and testimonials. 


«==» WILSON EAR DRUM CO, I ted 
677 InterSouthera Bldg, — LOUISVILLE, KY, 


Don't Wear a Truss 


Your Comfort 


with every Brooks’ Appliance, 
New discovery, Wonderful. No 
obnoxious springs or pads. 
Automatic Air Cushions. Binds 
and draws the broken parts 
together as you would a broken 
limb. No No plasters, 
No lies. Durable, cheap. Sent on 
trial to prove it. Full information 
and booklet free. 
С. Е, BROOKS 

203 F State St. Marshall, Mich. 


DEAFNESS IS MISER 

I know because I was Deaf arid had Head Nol 

for over 30 years. My invisible Antiseptic Ea 

M. Drums restored my hearing and stopped Неа 

Noises, and will do it for you. They are Tiny 

Megaphones. Cannot be seen when worn. Eier 
or by 


tive when Deafness is qua by Catarr! 
Perforated, Partially or Whol]y Destroyed atural 
D put in, easy to take out. 

Inexpensive. Write for 


Booklet and my sworn statement of how I recoy- 


d hearing. 
ered BY "0. LEONARD 
Suite 369, 70 Sth Avenue -- New York City 
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Intensely interesting booklet free. 


Wonderful results. 


The Gyde Co., Dept. 13, 
Washington, D. C. 
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WARNER'S "томат, 





“THE 





cA PISTOL 
Е That 

15 ume aue ms 

QUICK Before ез ask your 

SHOTS Werner" aroen 

NO Get the best and save 


JAMS ce co om сә $5 


Get в Warner "Infallible" Automatic and teach the 
women how to plug the bull's eye. Target shooting is 
intense, exciting Aree Excellent training for nerves and 
eyes. Teaches self-reliance, confidence and familiarity 
with ns. What a Shooter Says ;‘‘Y our ‘Infallible’ 

Pistol is all that you claim and more. I put 
seven shots in bull's eye one inch in diameter at distance 
of twenty-üve feet with the pistol. The accuracy of 


this arm is Lam n by any regardless of price.'" 
C. S. Hoffman, 157 Oakwood ‘Avenue, Orange, М. J. 
FREE LESSON OFFER 
An authority has prepared for 
оз, а set six lessons оп the 
Art of Pistol Markmanship. 
These lessons are of marvelous 
value in the use and care Of a 
Write today for illustrated cir- 
eular and terms of Free Lesson 





KIRTLAND BROTHERS & CO. INC. 
96 Chambers St. (DEPT. Е.Е) New York 


OEPEMDABLE 


A compact, highly effi 
cient reversible motor’ 
ect in every detail: 
reducing gear, eas- 
ily adjusted, transforms 
the high speed to more 
er at slower speed. f 
reversing switch is 
positive in action, and 
operates either as astart- 
ing switch or to reverse 
the direction of the motor at will. This motor is 
guaranteed by us to be exactly as represented. 


AT ALL LIVE DEALERS 
Insist on your dealer showing you the KNAPP line— 
KNAPP goods are best. If your dealer cannot supply 
you, order direct. Send for FREE illustrated cata- 
е showing a complete line of Electrical Motors 
and Novelties. 


KNAPP ELECTRIC & NOVELTY CO. 
523 West 51st Street, N. Y. City 


LEARN WATCH REPAIRING 


You can learn by our modern and orig- 


inal system of instruction every р 
of the Watch Repairing Trade at home 
аз good or better than at a shop. You 
варага, enel cn cr start Ia business after 
our course of Instruction. Good 
are always in demand and earn 
from ue $65 per week. For particulars 


apply to 
MILWAUKEE SCHOOL OF WATCH REPAIRING, 166 Mason St., MILWAUKEE WIS. 
puscorer cu mca dune D Cac — 


Handwriting Tells You Secrets 


Be successful. Find out what holds you back. 
Send us an ink specimen of your handwriting 







and $1.00. Our expert Graphologists will tell 
you your faults, virtues, talents, etc. Your $1.00 
back if you are not satisfied. 


ROBERT К. ROSS, 110 West 40th St., М. Y. 


5 Master Keys 


The most wonderful and only set of keys of its kind. 
open and test thousands of different locks. They have 
satisfied thousands of purchasers, and are used and 
c iths, janitors, detectives, and other 
ЕТЕЙ edel "Send FUU for Sgt and novel koy chan: 
MASTER KEY СО. micwauxce, wis: 
“BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 


Send for booklet showing, photo of myn 
Hn and without THE RFECT LEG 


"PERFECT SALES CO. 
149 N. Mayfield Ave., Dept. 50, Chicago.lll. 








Google 











troduce the egg into one of these cows, 
with the result that I obtain a pure- 
bred calf from a scrub cow. This calf 
you see here is worth ten thousand dol- 
lars. It comes from a celebrated bull 
and a prize cow. Yet the egg grew and 
developed and the calf was born in this 
scrub cow you see here, which I bought 
for only fifty dollars. A ten thousand 
dollar calf from a fifty dollar cow is 
what I secure by my method.” 

"But is the calf as good as if it had 
been borne by its pure bred mother." 

"Precisely as good. Once the egg is 
fertilized, the characteristics of the calf 
are fixt, and the nourishment it re- 
ceives in the cow will no more change 
it than you could change a horse into 
a dog by feeding him on meat. To 
prove it you need only look into the 
next stall, where you will see another 
cow with her young." 

Silas Rockett peered into the stall long 
and earnestly. 

“There is nothing there,” said he, “ex- 
cept a young puppy.” 

"Yes," said Dr. Hackensaw. “That’s 
a full blooded Saint Bernard, and yet 
the cow you see there was his mother !" 

* Impossible!" 

"Yes, or rather the cow was his 
foster-mother. The pup's real father and 
mother were thoroughbred Saint Ber- 
nard dogs, but after fertilizing the egg- 
cells in my test-tubes I introduced the 
egg into this cow, SO the pup was really 
born from a cow." 

"But how can a dog that lives on 
meat, grow inside a cow that lives on 
grass." ` 

“Just as easily as a puppy can be 
raised on cow’s milk. What worried 
me was not the question of food, but the 
difference in the period of gestation. A 
calf lives nine months inside its mother, 
while a puppy lives only nine weeks. 
But the cow solved the problem by giv- 
ing birth to the pup after nine weeks. 

“And now, Mr. Rockett,” continued 
the doctor, “if you will kindly step into 
the house, I will show you the result 
of my latest experiment in this line.” 

So saying the worthy doctor led the 
way into a sun-parlor, and gently draw- 
ing aside the curtain from a crib, he 
displayed to the astonished gaze of the 
visitor the countenance of a three weeks’ 
old girl baby. 

“There, Мт. Rockett,” said Һе. 
“There is a baby that was born from 
one of my cows. And yet you couldn’t 
tell her from any other baby except that 
she is more perfect in every respect. 
wished to adopt a child, but I resolved 
to have one that would be as near per- 
fection as possible. So I hunted thru 
the United States and Europe until I 
found just what I wanted—a young man 
who was an almost perfect specimen 
of physical manhood, with a fine intel- 
lect as well as a healthy body. He is 
the father of my little girl here. The 
mother was а beautiful and refined 
young girl with a figure that would 
make a sculptor rave. The father and 
mother have never seen each other— 
he never left the United States and she 
never left Europe. I hesitated long 
whether to raise the egg-cell in one of 
my glass jars or in a cow, but finally 
decided on the cow. And here is the 
result—a baby girl that promises to be 
perfection itself when she grows up. 

“Yes, Mr. Rockett, I have solved our 
eugenic problem. By means of my dis- 
covery the human race could be per- 
fected in the course of a very few years. 
By selecting the finest types of man- 
hood and womanhood for parents, I 
could grow artificially hundreds of thou- 
sands of almost perfect children. And in 
a few generations mankind would scarcely 
recognize itself!” 





Weaklings Are 
Counted OUT/ 


Weak, sickly, anemic 
misfits have no chance in 





the battle of life. They 
can never win because 
they haven't the strength, 
pep and vigor to get 
started. Sympathy for 
weakness is polite con- 


tempt. You don't count 
if you are not physically 
fit. The strong, healthy, 
vigorous man їз the 
popular man—the man 
whom everybody wants 
for a friend. Success is 
the Gift of the Strong— 
physical weaklings must 
take what is left over 
and fall back with the 


defectives and tail-end 
failures. 
You must Build Up Your 
Body and Brain 
How can you expect to 
be wanted, well liked or 
successful when your 


blood is loaded with the 
results of Constipation, 
Indigestion and Bilious- 
ness? How can you be 
mentally efficient when 
your brain is soaked with 
poisons from your con- 
taminated blood and your 
nervous system wrecked 
with the aftermath of 
bad habits and excesses? 
Nobody wants you socially or in business when 
you are a physical weakling and look twice as 
badly as you feel. · 


Get Rid of Your Handicaps 

You can be,healthy and successful—you can 
free yourself from the ailments and defects that 
are holding you down and that sooner or later 
will cause you to lose your friends and your job. 
You can build you up—clear your befuddled 
brai: evelop your muscles, purify and enrich 
your blood, strengthen and correct every organ 
and function and fit yourself for the Joys of Life, 
if you will only look the facts squarely in the face 
and GET BUSY with 


STRONGFORTISM 


The Modern Science of Health Promotion 


Strongfortism—Nature’s First Assistant—is 
the result of a lifetime’s study, research and 
experience in physical and health building. First 
I applied these scientific truths to my own 
person and won the world's award as the strongest 
man and most perfect specimen of physical and 
health attainment. These are the same wonder- 
fully effective principles that I will apply in 
your case. No matter what your condition is, 
or what caused it, STRONGFORTISM can aid 
Nature in restoring your body and brain to 
normal health, strength and vigor. I guarantee it 


Send for My Free Book 


Success in 


STRONGFORT 
The Perfect Man 


to help cover the cost of 
pac! , 
and a life saver. 


LIONEL STRONGFORT 


Physical and Health Specialist 
Department 303 М Newark, New Jersey 


-= -== Cut Out and Mail This Coupon - - - == 


FREE CONSULTATION COUPON 
Mr. Lionel Strongfort, Dept. 303 


HEALTH, STRENGTH 
AND MENTAL ENERGY,” for postage of which 
Tenclosea 100 plane (onedime). Ihave marked (X) 
before the subject in which I am interested. 


.... Increased . . Vital Depletion 


. . Catarrh Height .. . .Impotei 
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Opportunity Ad-lets 


OU will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best ond most attractive specials 
of the month. 


Advertisements in this section twelve cents a word for each insertion. 
shculd accompany all classified advertisements unless placed by an accredited advertising agency. 


accepted. 


Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. 


Advertisements for the July issue must reach us not later than May 22. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y. 


Aeronautics 





Boys fiy this model aeroplane. Circular free. 
Aero Shop, 3050 Hurlbut Ave., Detroit, Mich. 


Our new 1921 Large Aeronautical Supply Cat- 
alog now off the press. Late ideas and low 
prices. Send 15c. Our Ford and Motorcycle 
Airplane pamphlets describe the most complete 
little machines on the market. Propeller Catalog 
also. 4c. each. Heath Aeroplane Co., Chicago. 


Aviation 
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Learn to Fly. America’s oldest and most 
reliable Flying School. Complete Ground and 
Flying Instruction. We guarantee to make you 
an expert Pilot. Third Successful Season. oz- 
ens of satisfied graduates. Classes begin the first 
cf each month. Write now for Literature and 
Catalogue. The Ralph C. Diggins Co., 140 N. 
St., Chicago, Ill 
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Auto Accessories 


plates. 


How to make automobile storage batter : 
N. ashville 


$1.00 postpaid. H. Deckelman, 7118 
Ave., St. Louis, Mo. 


Autoists ‘Saviorgas’ easily mixed. Saves gas. 
Decarbonizer. Recipe 10c. coin. Hawthorne Co., 
Reslyn, Wash. 


Auto Motors Supplies. 





Buick, Michigan, 


Stoddard-Dayton, E. M. F. Cadillac, Overland, 
Continental and Buda Motors. All Types, $50.00 


each and up. New Dixie Magnetos $20.00. 
Splitdorf High Tension Magnetos $10.00. Kel- 
logg Pumps $3.50. Auto-Lite generators, new, 
$10.00. Air Gauges $.65. Remy Ignition Coils, 
new, $3.00. Electric and Gas Headlamps, coils, 
distributor heads, air compressors, etc. Write 
for catalog. Motor Sales, Dept. 12, West End, 
Pittsburgh, Pa. 

Tire Agents. Exclusive representatives to use 
and sell the new Mellinger Extra-Ply Tires. 
(No seconds.) Guaranteed Bond 8,000 Miles. 
Wholesale Prices. Sample sections furnished. 
Mellinger Tire Co., 980 Oak, Kansas City, Mis- 


souri, 


Storage Batteries for Automobiles. We fur- 
nish all parts and Moulds for making them. 
Sample late 40c. Foreign Countries 50c. 
beard Specialty Co., 5419 Windsor Ave., Chi- 
cago, Ill. 


Exclusive Agency. Greatest Ford Accessory 
ever invented. An Automatic auxiliary air valve 
using steam vapor from off the warm water in 
radiator. Easily demonstrated апі installed, 
Averages 25% saving of gasoline and eliminates 
all carbon trouble. Money back guarantee. 
Write for particulars. Automatic Valve Engi- 
necring Co., 89 Clark, Brooklyn, N. Y. 


Fords start easy in cold weather. Will run 
34 miles per gallon on cheapest gasoline or half 
kerosene, using our 1921 carburetors. Increased 
power; styles for all motors; can attach them 
yourself. Big profits to agents; money back 
guarantee; 30 days trial. Air Friction Carbure- 
tor Co., 1511 Madison St., Dayton, Ohio. 


Old Worn out Casings will give 3 to 5 thou- 














sand miles more service with Insyde Tyres. Just 
slip inside casing before replacing tube. No 
tools néeded. Will not heat or pinch.  Posi- 
tively prevent punctures and blow-outs. Guar- 
anteed double tire mileage. Any tire. Low 
priced. Agents wanted in every county. Атег- 
ican Accessories Co., В-884, Cincinnati, Ohio. 





Wanted Platinum Magneto Points, old or new. 
We pay full value, mail or express. Packages 
returned if our offer is not satisfactory. Highest 
cash prices paid for old Gold, Silver, Watches, 
Platinum, Crowns and Bridges, Diamonds, War 
Bonds and Stamps. United States Smelting 
Works. (The Old Reliable) Dept. 13, Chicago, 
n 
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Motorcycles, Bicycles 





Don’t Buy a Bicycle Motor Attachment until 
you get our catalogue and prices. Shaw Mfg. 
Co.. Dept. 1605, Galesburg, Kans. 


Used Parts for all Motorcycles. Schuck Cycle 


Co., 1922 Westlake, Seattle, Wash. 
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Motors, Engines and Dynamos 


Special Garage Motors. Manufactured by 
the General Electric Co. 1 H.P. $78.50, 2 H.P. 
$110.00, 3 H.P. $128.50, 5 H.P. $166.50. All 
sizes both single and Polyphase Motors for im- 
mediate delivery. Special charging generators, 
all voltages. Write for catalog. Motor Sales, 
Dept. 12, West End, Pittsburgh, Pa. 


Electric Motor Construction. Learn how. 
Complete outfit, instructions, blue prints $2.00. 
Blue Prints only 25c. A. F. Cassell, Box 355, 
Oradell, N. 
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Machinery & Tools 


Complete Machines or Parts manufactured. 
Tools and Special Machinery designed and built. 
Patents perfected. Е. Bieber, Reading, Pa. 
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Here’s an advertiser who has had 
such good resuits he wants 
to use display! 


March 25, 1921. 


Experimenter Publishing Company, 
233 Fulton Street, 
New York, N. Y. 


Dear Sirs: 

Enclosed find Money Order for 
Six dollars and the copy of an 
adv. for the May number. 

You will notice that although the 
adv. amounts to Three dollars I am 
sending Six, the reason being that 
I want you to make a little display. 

Although I have received some 
replies to my advs. as now appear- 
ing I wish to get a line upon the 
class of your subscribers that 1 
may make a yearly contract with 
you for one half page. 

It seems that there is a consid- 
erable demand for the services of 
an expert chemist and the charac- 
ter of the replies I have received 
prove that your list are high class 
people. 

Thanking you in advance, I am 


Yours respectfully, 
W. STEDMAN RICHARDS 
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Duplicating Devices 


Duplicator. A business getter; 
$2.25 up. 50 to 75 copies from pen, pencil, type- 
writer. No glue or gelatine. 40,000 firms use 
“Modern” Duplicator. From dealers or on 10 
days trial from us. You need one. Write for 
free booklet; B. J. Durkin, Reeves & Co., Pitts- 
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For Advertisers 


“Modern” 
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Advertising. We will prepare and insert your 
advertisement in 100 busy newspapers, proved 
insertions, $10. Catalog special offers many 


newspapers, magazines, freg. Scott & Scott Adv, 
Agency, Candler Bldg., New York. — č č 

Business is always good when you use Jacobus 
literature. Letters $3.50. Jacobus Service, 41 
Bruen. Irvington, N. J 
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Salesmen Wanted 


Salesmen. Earn $3,500 to $10,000 a year. 
City or Traveling. Experience unnecessary. 
Quickly qualify through our amazing system. 
Free employment service to members. Send for 
Salesmanship book, list of lines and full par- 
ticulars. Nat. Salesmen's Training Ass'n, Dept. 
158E, Chicago, Ill. 


Name and address must be included at the above rate. 


Cash 
No advertisement for less than 10 words 


Objectionable or misleading advertisements not accepted. 





Agents Wanted 


Agents. 25с. nonsplashing filter find free; 
write for sample. Easy seller. Returns big. 
Faucet-Fit Manufacturers, X17, Malden, Mass. 


Agents. Get particulars; 12,000 word copy, 
Spare Time Money Makers 50c. Catalog Free. 
American Highmark Mfg. Co. Mesaba Bldg., 
Duluth, Minn. 


, Agents. Sell our accident and sickness pol- 
icies in your spare time. Pay $5,000 death, $25 
weekly benefit. Premium $10 yearly.  Perma- 
nent income from renewals. Easy seller. Lib- 
eral commissions. Insurance Co., Dept. N-6, 
Newark, N. J. 


Perfume Blocks sell everywhere. One Block, 
costing fifty cents, perfumes an entire room for 
two months. 100% profit. Territory protection. 
International Chemical Co., Dept. A, Cleveland, 

io. 


Agents. Our soap and toilet article plan is a 
wonder; get our free sample case offer. Ho-Ro- 
Co., 138 Locust, St. Louis. 


ei Vacca i ee E asi oc B АСЕР КУ ИЕС e ERE 
, Ате you out of work ог have you any spare 
time? Turn your spare time into dollars. My 
universal Burglar, fire, and water alarm sells on 
sight, can be attached in a minute to doors, win- 
dows, mail boxes, water tanks or any place 
where an alarm is required, Something new sen- 
sational. Only one agent in each town. Sample 
and instructions one dollar. Master Alarm, 111 
N. Jefferson St., Dayton, Ohio. 
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Newest Thing Out. Lithogram initials for 
automobiles, motorcycles, canoes, golf sticks, 
tennis racquets, etc. Anyone can apply them in 
a jiffy. ЅеП to everybody. Set costs 15c.; 
brings $1.50. Fast sales and big daily profits for 
agents. Write for catalog. Litosren Company, 
Desk 19, East Orange, N. J. 


Agents. $60 to $200 a week. Free Samples. 
Gold Sign Letters for Store and Office windows. 
Anyone can do it. Big demand. Liberal offer to 
general agents. Metallic Letter Co., 433Z N. 
Clark St., Chicago, Ill. 


Agents. Big returns, fast office seller; par- 
ticulars and samples free. One Dip Pen Co., 12 
Daily Record Bldg., Baltimore, Md. 


Beginners’ Complete Mail Order System. EX. 
Box 1005, Atlantic City. 


_ Agents. 200% profit Wonderful little ar- 
ticle; something new; sells like wildfire; carry in 
pocket; write at once for Free Sample. Albert 

ills, Gen. Mgr., 4920 American Bldg., Cincin- 
nati, Ohio. 























Big money and fast sales. 
gold initials for his auto. You charge $1.50; 
make $1.35. Ten orders daily easy. rite for 
particulars and free samples. American Mono- 
gram Co., Dept. 71, East Orange, N. J 


Every owner buys 
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Signs for Stores and Offices. Entirely new. 
$50 week easily made. Assorted working samples 
25c. Chicago Sign System, E. 326 River St, 
Chicago, Ill. 





Agents. Mail Order Buyers. 
our 1921 list of specials. Rare Books, Novelties. 
Enclose postage. ^ Gordon's Specialty House, 
P. O. Box 1323, San Francisco, California. 
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Send now for 


Electrical Supplies & Appliances 


To Order. Metal Articles, models, tools, pat- 
terns, experimenting, manufacturing, inventions 
developed. Cleveland Specialty & Manufacturing 
Co., Cleveland, So. Brcoklyn, Ohio. = 








Electricians. Wiremen, Linemen, send your 
name and address for descriptive literature of our 
Modern Blue Print Chart Method of Electrical 
Wiring. Over 350 practical diagrams. Electrical 
Wiring Diagram Co.. Box C-173, Altoona, Pa. 


"Tenshun! Students, Amateurs, Wiremen. 
Twelve best prints for quarter. Smith, Box 103, 
Collinwood Station, Cleveland, Ohio. 


Electricians. All transformer connections for 
1, 2 and 3 phase circuits complete in 12 draw- 
ings $1.00. ox 999, Hugo, Minn. 
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Be a Certificated | 
Electrical Expert" 
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“ELECTRICAL EXPERTS” Earn $12 to $30 a Day 


What’s YOUR Future? 


Trained ‘Electrical Experts” are in great demand at the highest salaries and the opportunities for advancement and a big 
success in this line are the greatest ever known. 
“Electrical Experts” earn $70 to $200 a week. Fit yourself for one of these big paying positions. 


Be an “Electrical Expert” 


Today even the ordinary Electrician—the “screw driver” kind is making money—big money. But it’s the trained man—the 
man who knows the whys and wherefores of Electricity—the “Electrical Expert"—who is picked out to “boss” ordinary Electri- 
cians—to boss Big Jobs—the jobs that pay. 


$3,500 to $10,000 a Year 


Get in line for one of these “Big Jobs” by enrolling now for my easily-learned, quickly-grasped, right-up-to-the-minute, 
Spare-Time Home-Study Course in Praetical Electricity. 4 


° 
Age or Lack of Experience No Drawback 
You don’t have to be a College Man; you don’t have to be a High School graduate. My Course in Electricity is the most 
simple, thorough and successful in existence, and offers every man, regardless of age, education, or previous experience the chance 
to become, in a very short time, an “Electrical Expert,” able to make from $70 to $200 a week. 


. . e 
I Give You a Real Training 
Ав Chief Engineer of the Chicago Engineering Works, I know exactly the kind of training a man needs to get the best 
positions at the highest salaries. Hundreds of my students are now earning $3,500 to $10,000. Many are now successful 
ELECTRICAL CONTRACTORS. 





Your Success Guaranteed 
So sure am I that you can learn Electricity—so sure am I that after studying with me, you, too, can get into 
the “big money” class in electrical work, that I will guarantee under bond to return every single penny paid 
me in tuition if, when you have finished my course, you are not satisfied it was the best investment youever made 


. e 
` FREE—Electrical Working Outfit—FREE 
COOKE x I give each student a Splendid Outfit of Electrical Tools, Materials and Measuring Instruments absolutely 
4 REE. I also supply them with Drawing Outfit, examination paper, and many other things that other 
schools don’t furnish. You do PRACTICAL work—AT HOME. You start right in after the first few 
lessons to WORK AT YOUR PROFESSION in a practical way. 


Engineering Werks Е Get Started Now—Write Ме 


Sunnyside venue I want to send you my Electrical Book and Proof Lessons both FREE. These cost you nothing 
ка сезнен and you'll enjoy them. Make the start today for a bright future in Electricity. Send in coupon 
d —NOW. 


L. L. COOKE, Chief Engineer, 


CHICAGO ENGINEERING WORKS 


Dept. 26 1918 Sunnyside Ave., Chicago, Ill. 


YOU CAN DO IT 


Dear Sir: Send at once 
Sample Lessons, your Big 
Book, and full particulars of 
your Free Outfit and Home 
Study Course—all fully prepaid, 
without obligation on my part. 
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Hidden 


S» E use today but one fundamental force: elec- 
tricity. All other forces which man uses or has 
used before can be traced back to the electrical 
current, in one way or another. All the ener, 
we use on earth today has its origin in the al 

dominant sun. We laugh at the savage sun worshipers, 
when we ourselves worship the sun at every hand. Our 
daylight, our heat, our very lives are dependent upon the 
sun. There is no question today that the solar energy 
which we receive continuously from our great luminary 
is purely electrical. It is now over 50 years since the 
famous Master,. Clerk Maxwell gave us his wonderful 
demonstrations that light and electricity are one and the . 
same thing. : 

Every time we ride in a steam train we use up stored 
solar electricity. We trace the steam to the coal, the coal 
to carbonized forests sunken below the surface of the earth, 
the forest back to the sunlight of centuries ago. 

If we use an automobile, the case is the same with but 
slight variation. The power we derive from Niagara 
may be electrical at the moment we use it, but it was solar 
electricity less than a month ago. For the water that goes 
over the falls would not be there if the rivers did not feed 
the great lakes. And the rivers would be dry but for the 
rain, while we would have no rain without the sun evapo- 
rating the oceans to form clouds and saturate the atmos- 
phere with moisture. 

So we see that all forms of energy we use today are 
simply stored solar energy—electricity in one transforma- 
tion or another. 

The same in general terms applies to radium—for it is 
electrical in nature—and radioactivity is bottled solar 
energy, but just how it is bottled we do not know as yet. 

There are forces however, which we dimly surmise to- 
day, that are not electrical in nature, and which so far we 
have been unable to use, and which do not depend upon 
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Forces 


the sun either directly or indirectly. Atomic energy is 
one of them. This energy, as its name implies, is born in 
the atom. It is a force unto itself, depending on no outside 
force or effect to produce it. It is true that we do not 
know how to use it today, as we have as yet not found tke 
key. We are like the savage child that witnesses the de- 
structive force of a forest fire, but who has not as yct 
learned how to make fire and how to harness it. Or like 
our great-grand-fathers, less than 100 years ago, wlo 
lived on top of coal deposits, while they burnt wood to keep 
from freezing, and who did not know that a binful of that 
black rock could haul a hundred people over a distance of 
several hundred miles. 


But we know today—thanks to physics and mathe- 
matics—that if we could harness the inherent atomic energy 
of one gram of iron, it would more than equal the explosive 
energy of fifty tons of dynamite. Or it could haul a tra'n 
readily from New York to Chicago. But as yet weae 
savages, and it is in Nature's wisdom not to let us play 
with such super-forces for a while at least. Which may 
be for the best—because we probably would use the new 
force to kill each other in our next ''Great War." 


The other great natural force is gravitation. 
does not depend upon solar energy. It is a great force 
unto itself. While many thinkers claim today that it is 
electrical in origin, just as many deny it. And the latter 
class so far has the best of the argument because it has 
never been proved conclusively by experiment that gravi- 
tation is affected electrically, or that the electrical current 
is influenced by gravitation. Harnessing gravitation, 
i.e. depriving matter of its weight, would be just as great 
a discovery as the unlocking of the atom’s energy. 

Perhaps atomic energy and gravitation are closely 
interlocked. The future will tell. 
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* Know Electricity as Experts Know It" 












trical feld. Thousands of men have used these great books to equip themselves for bigger jobs 
with bigger pay. You, too, with the aid of these books, can take a big step forward in your chosen 
work. 

Opportunities in the world of electricity have always been plentiful, but today there are more high-paying positions 
open than at any other time in the history of electricity. New uses for electricity are constantly being found, and the great 
industries of the country are finding it hard-to secure enough competent men to put these new ideas into practice. ‘This, 
more than ever, is the age of electricity. The man who trains himself properly in the best electrical practice and engineering 
is bound to win a big place for himself. Make your start today by sending for this great electrical library. 


i Dee Croft Library of Practical Electricity is the Key that opens the door to Success in the elec- 


8 Volumes—Flexibly Bound—Convenient Pocket Size—3000 pages—2100 Illustrations 
Sent on Approval—No Money Down—Small Monthly Payments 









The Croft Library is the last word in practical electrical education. No 
man who wishes to achieve success in the electrical field can afford to be 
without it. It is a set for the beginner as well as the expert. Whichever 
you are you can use this set of books to advantage. And they are so easy 
to obtain. Merely fill out the coupon below and the books will be sent to 


Terrell Croft is intensely practical. He knows what is right in elec- 
trical practice. He is everywhere recognized as a great authority and 
what is more, asa great teacher. His knowledge of electricity has been 
obtained through actual shirt-sleeve experience, and because he knows 




















your problems he is able to tell you in clear understandable language how 
to solve them by the best and most practical methods. You'll find Croft 
interesting. There is not a dull page in the 3000 pages of hislibrary. He 
has the knack of teaching and takes you through his books in quick, easy 
steps. Under his guidance you go from the simplest principles to the 
complete and economical operation of a central station. 


ч от, Л: 









Gentlemen: 






d 
Ф 


ination. 





wanted I will write you for return shipping instructions. 


you for 10 days’ free examination. Use the books in connection with your 
work for ten days—put them on the job. See for yourself how practical, 
how helpful, they are. See how quickly they clear up even the most 
difficult of your problems. If the test convinces you that the books will 
actually enable you to master electrical practice, send us the small 
monthly payments mentioned in the coupon. 1f you are not thoroughly 
satisfied just return the books at our expense. 


Free—This $2.50 Book! 


This book has been written by one of the best known authorities on induction motor windings— 
A. M . Dudley of the Westinghouse Electric and Manufacturing Company. Іп it he has put the gist 
of his fourteen years' practical experience. 
winder and trouble shooter will want. This book enjoys a big sale at its regular price of $2.50, but 
to you it is free if you send us your order for Croft's Library of Practical Electricity NOW. This 
then, is your opportunity to examine and try out the most popular electrical library in existence, and 
to get free of cost Dudley's book CONNECTING INDUCTION MOTORS. 
mailed promptly upon receipt of your first payment for the Library, all charges prepaid. 


Jt is a book that every electrical repairman, armature 


The book will be 


„ининииииннининининигиинз$рес1д1 Offer Coupon ванннявпипаннинкнинт 
McGraw-Hill Book Company, Inc., 370 Seventh Ave., New York. 
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Rockets Filled With Powder and 


B 


HE French military experts are said 
| to be developing a number of ex- 
tremely clever and powerful engines of 
war. Among other new war devices is a 
shell to be propelled by a series of explo- 
sions, each giving a fres h impet us to it, and 
calculated to keep the peo ecco € in flight, 
rocket-fashion, for 100 miles or more. 
Another invention of far-reaching im- 
portance is a gigantic aerial bomb, which will 
exert such a terrific explosive effect when 
detonated, that bombing planes equipt with 
these bombs can destroy a whole city, army 


gp cred fleet. 

present illustration shows one of the 

latest developments which is Беш worked 
out in France—a huge rocket filled with 

explosives and oil and intended to ignite or 
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A Shows an Airplane Battle of a Future War—the Aircraft 
"These Rockets are Intended to s Set Fire to poco and Besides, They Will, upon 
ockets May Moreover Contain Liqui uids for Creating Poisonous Gases in 
mounts Which Can be Placed on Auto Trucks, so as t» be 


— — Oil to Ignite Airplanes 








Attacked 
ursting, H: 


eadily Mobile 


set fire to airplanes. These rockets can be 
constructed quite cheaply and are fired from 
a special guide or sudo. mount as shown in 
the illustration. When the rockets reach 
the predetermined altitude, tor which their 
time fuse has been set, the explosive within 
the rocket head, will blow it to pieces, when 
the highly volatile oil within the rocket will 
ignite and streams of fire will sear the sky, 
as hundreds of these bombs are fired on the 
approach of an airplane squadron. These 
rockets are arranged so that they may con- 
tain liquids which will vaporize quickly and 
produce powerful poisonous gases, so that if 
the plane is of metal construction and can- 
not be ignited, the gas will make it very 
uncomfortable for the aviators, especially 
if some of the gases recently discovered are 
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a New French 

Pieces of Steel ll Thru 

Large Volume. 

thus Rendering the Aviator’s Chances of Bombing the Firing 
Uncertain. 
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of Rocket Filled with Explosives and Oil. 

the Thin Walls of the Metal Cabins 
nations are Fired from Special Guide- 
Device and Crew Very 


The 


used, which act in sucha manner as to cause 
those caught in them to rip their gas masks 
о 

Of course, it would seem that the air- 
planes, attacked by such rockets, might 
attempt a counter attack, either with 
machine guns or else with aerial bombs 
dropt thru the air, but it would be difficult 
for the airmen to ascertain the exact loca- 
tions from which the rockets had been fired 
and with the present highly developed and 
rapidly improving camouflage, and also by 
the utilization of moving gun or rocket 
mounts, carried for example on rapidly 
moving auto trucks, it would be almost im- 
possible to locate a place for a bomb attack 
or to assail with machine-gun fire the men 
who had fired the rockets. 


Original from 
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Hello! I 


UNITED STATES JOINED TO CUBA BY 
LONGEST SUB-SEA TELEPHONE CABLES 


“ ELLO! Havana, this is New York 
talking" We may now go to 
the nearest telephoneand call up 
Havana, Cuba, the nearest wet 
spot to the U. S. and ordera 

half dozen high balls if you feel that way 

via telephone, thanks to the successful re- 
searches of the engineers of the American 

Telephone & Telegraph Co., which 

has made telephony possible over 

a 115-mile submarine cable, ехе 

tending from Key West, Fla., to 
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D This Havana? 


West over the long viaduct of the Florida 
East Coast Railroad, which reaches out to 
the "key" on which Key West is located. 
Between Key West and Havana, however, 
stretches a gap of about 115 miles. 'The 
water averages some 3,000 feet in depth, 
and in some stretches is over a mile deep. 
Across this gap there sweeps that most fa- 
mous of ocean currents, the Gulf Stream. 
Telephone cables had never been laid for 
such a distance, or in water of such a depth. 

The officials of the Bell System and of 
the Cuban Telephone Company deter- 
mined, however, that the public service re- 
quired telephone connection across this gap. 





Photo'at Top Shows One of the Cuban Cable Gang Hold- 
ing a Piece of Steel-Wire “Armored” Sub-Sea Telephone 
Cable. Center—Seamen on Cable-Boat Cperating ‘‘Brake” 


CABLE FOLLOWS 
T FLAGLER RR 


=> 


* WATER OVE 
ГМЕ orem 
IN SPOTS. 


CABLE HUT” 


me 


= 


EY 


FLORIDA LU CUBA 


TEL EXCHANGE 
Sya CURRENT PASSES THRU. INSULATED 
CORE WIRE AND RETURNS THRU 
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= WATER 5 


A Few Weeks Ago an E; 


Cables Measuring 115 Miles in ro Were Duly 


Cuba on the Opening of the Telephone Circuit Between the Two Republics. President Harding 
» While President Menocal of Cuba Appears in the Upper иы Hand View. 1l Details of This, the Longest Sub-Sea Telephone Circuit 
e Accompanying Article. 


Also General Pershing 


Havana, Cuba. While you may not 
have the privilege of drinking the high 
balls, you can with a good imagination at 
least obtain a good psychic smell, and enjoy 
the exhilarating thrill of talking from any 
point in the dry U. S. to someone on the 
isle of wetty wetness. That is, you can 
cron ol the thrills of talking for three min- 

> {..m_ New York (or other American 

"" te Havana, providing you have the 
necessa; y. wherewithal—namely $13.65, if 
you will talk to anyone answering the call 
at Havana. If you are real fussy about it 
and wish to talk only to a certain рану 
and Central has to hunt around and find 
said party, then the fee exacted is $17.05 
for three whole minutes. 

The engineering features coupled with the 
opening of the U. S.-to-Cuba submarine 
telephone cable or rather cables, as there 
are three of them, marks a wonderful ad- 
vance in Science. Heretofore it has only 
been possible to talk over a very short dis- 
tance, a few miles at most, with a cable 
placed under water, owing to the huge con- 
‘enser or electrostatic charging effect— 
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and a Telephone Cable Passing Over the Stern. 
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Opened to the Tele е. 
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this and other untoward electrical effects 
making the transmission of telephone com- 
munication impracticable. 

The new service was opened on Monday, 
April 11th, by President Harding and Presi- 
dent Menocal of the Island Republic, who 
exchanged renewed assurances of friendship 
and good-will. 

As an added feature, Washington and 
Havana, as well as other cities scattered 
across the country, listened to a report from 
a wireless telephone operator at Catalina 
Island, in the Pacific Ocean. The distance 
from Catalina to Cuba is 5,700 miles, and 
the feat is said to have established a new 
distance record for transmission of the 
human voice by a circuit of radio, wire and 
cable. 

The ceremony at Washington was in 
charge of the American Telephone and Tele- 
ктар Company and the National Press 
Club, and the invited guests, numbering 
several hundred, were provided with re- 
ceivers connected with the new circuit. 

Several years ago the telephone circuits 
of the Bell System were extended to Key 
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Cables, Each of the Three 


The problem was turneu over to the Devel- 
opment and Research experts of the Bell 
System to develop the means of carrving 
out the project. 

As a result, three separate cables have 
now been laid between Key West and 
Havana. Each cable is approximately 115 
miles long, consisting of a single copper 
conductor, insulated with gutta percha. 
The three cables are laid several miles apart 
except at the extreme ends, so that if one 
cable is broken, the others will continue in 
service. 


Cables Carry Telephone and Telegraph 
Messages 

Each cable will carry, not only a tele- 
phone conversation, but also at the same 
time, two telegraph messages in each direc- 
tion. One of these circuits will use wave 
frequencies lower than the voice frequencies 
(about 15 cycles per second); while the other 
will use wave frequencies higher than the 
voice frequencies (about 5,000 cycles per 
second). 


(Continued on page 181) 


Locating Big Guns by Their 


NE of the most interesting men in 
France is the veteran master of the 
science of Experimental Phonetics, 
the distinguished Catholic priest, 
l'Abbé Jean Rousselot. There has 
just been created at the College de France 
a special chair of Experimental Phonetics, 
the funds for whose support are included in 
the Budget of the Bureau of Public In- 
struction. This is a fitting reward for the 
labors both in peace and in war of this illus- 
trious scientist, who has been studying 


the: отепа. of sound nearly all his 
life, and who, beginning with a poorly- 
equi laboratory of only four rooms at 
the lege de France in 1897, made so 


many improvements in the simple pho- 
netic apparatus which was. all he then 
possest, that in the course of a few years 
his ratory was taken as a model for 


no Jess than 18 others in various countries, 

the chief of these being at Hamburg. 
The Abbé, who is now in his 75th year, 

was apprenticed to a nail-maker in his 





The Abbé Rousselot in His Laboratory; Various 
Pieces of Apparatus are Shown, Including Two 
Specially Constructed T. Disks for Studying 
"the Tones and Overtones of Sounds. 
boyHoed, but he soon attracted atten- 
tion from his teachers by his keen mind 
and especially by his eager interest in 
language. It was not long before this 
interest extended from the dry text be- 
fore him to the living speech that written 
language represents. ear by year his 
devotion to this study continued to grow 
until it embraced not only the sounds of 
the voice, but the mechanism by which 
they are produced, i.e., the mouth and 
lips, the nostrils, the larynx, the tongue 
and the teeth, and the organs of respira- 
tion. It was but a step further to under- 
take the study of the complementa 
organ of speech—that is, the ear whic 
receives the impressions of speech and 
transmits them to the brain. 

Not content with even this wide field 
of research, his enthusiasm led him to 
undertake researches in the entire field of 
sound and, finally, in the realm of sound 
in ballistics. It has been happily said of 
him that he has taught deaf mutes to 
speak and big guns to hold their tongues. 
It was through his study of voice pro- 
duction and his analysis of the motions 
and changes of form of the lips, mouth, 
larynx, nostrils, etc., that he was able 
to so analyze speech into its elements, 
that he could teach children and adults 
whose deafness had prevented their learn- 
ing to speak thru imitation, as normal 
children do,—to produce vowels, con- 
sonants, and finally words and complete 
sentences. It was his study of sounds of all 
sorts and his decomposition of them into 


| Google 


Sound 


By MAY TEVIS 


The Work Done in 

Experimental Pho- 

metics by the Abbé 
Rousselot 


their elements by means of various deli- 
cate instruments, some of which are shown 
in the accompanying illustrations, that 
gave the good Abbé the power during the 
bitter days of the war to render an invalu- 
able patriotic service to bleeding France 
by locating the gun batteries of the enemy. 

As early as the summer of 1915 he was 
stationed at Fontainebleau taking records 
on revolving drums of all the wild con- 
fusion of sounds which reigned there— 
and then, from the study of these tracings, 
each representing a given sound, cal- 
culating the intensity, the pitch, and the 
timbre of the latter. Possest of these 
data he was able to determine, by means 
of carefully worked out tables, not only 






A Most Interesting Battery of Tuning Forks as 
кошой Under the Direction of the Famous Abbé, 


Ranging from Thirty-Two Vibrations per Second up 
to Forty Thousand, Covering Practically the Range 
of Audition of the Human Ear. 


the exact position but the calibre of every 
gun in the German batteries. 

There seems something almost mirac- 
ulous, indeed, in the precision with which 
he was able to distinguish such various 
sounds coming from various distances, 
as that of the explosion of the charge 
or the sound wave coming from the mouth 
of the gun, the whine of the projectile 
in the air, and the noise of the shell's 
explosion—and this amidst the myriad of 
other noises made by the wind or by echo, 
by the explosion of mines or by men's 
voices. For days on end he camped in 
the forest of Fontainebleau devoting his 
time, his strength and his skill to ''La 
Belle France" in this manner, while 
from October, 1917, to November, 1918, 
he was occupied in making experiments 
on French submarines and in teaching 
their crews to detect their hidden German 
oes. 

Some of the earliest work done by Rous- 
selot which laid the foundation for the 
important labors just described, was a 
study of the penetrative power of vari- 
ous sounds, ranging from whispers to 
deafening noises. Thus he found that 
with an ordinary voice, no sound of -which 
was clearly perceptible at a distance of 
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9.6 meters, the hearer could understand 
the vowels a, e, i, o, u, when the distance 
was decreased to 9 meters, while the con- 
sonants all required a lesser distance, but 
one of varying degree, in order to be com- 
prehended. 
THE MECHANICS OF SOUND 
PRODUCTION 

While Rousselot has invented a number 
of devices for studying or recording sound, 
such, for example, as his nasal olives, 
which are small rubber bulbs pierced by 
an aperture to be placed in the nostrils 
for registering variation in the force of 
breath employed, his chief mechanical 
work has been in the line of developing 
and perfecting instruments devised by 
earlier workers in the field. 

Thus ‘t has long been known that tun- 
ing forks vibrate in harmony with sounds 
uttered near them when these are of the 
same pitch. - It is evident, therefore, that 
by having a sufficiently large battery of 
tuning forks any composite sound can 
EES y L 
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Apparatus for Registering Human Speech and Also 

the Air Pressure or Current Coincident with it; the 

Koenig Siren as Perfected in His Laboratory by the 
Abbé Rousselot. 


be analyzed into its elements, since each 
fork will pick out and record the tone 
with which it is in harmony. Such a 
battery of tuning forks is shown in one 
of our pictures, ranging from the great 
fork at the bottom which sounds with 
the dull and sullen tone produced by 32 
vibrations per second, to the tiny one 
at the top whose legs oscillate at the enor- 
mous rate of 40,000 vibrations per second, 
and which utters a correspondingly high 
and faint ''squeak."' 

A recording drum or /ambour is also 
a well-known device for recording the 
tracings produced by the vibration set 
up by sounds. In another picture we 
see such a recording drum connected with 
a mouth-piece over which a speaker bends. 


Again, the siren is a very old apparatus 
for producing and counting the vibrations 
of sound waves. In its simplest form 
the siren consists of a disc of metal, pierced 
with a circle of holes at regular intervals 
and made to revolve in front of a jet of 
air. As it revolves the air flows thru 
each hole in turn; at first while the disc 
is revolving slowly mere puffs of air are 
perceived, but when it revolves so fast 
that these puffs are no longer to be dis- 
tinguished separately, a musical tone is 
produced, which increases in pitch as the 
velocity of rotation of the disk is increased. 
The huge siren shown in our illustration 
is based on this same principle, but is 
far more complex and elaborate, as is ap- 
parent at a glance. 








Scientific Stage Illusions 


By H. WINFIELD SECOR 


ASSOCIATE MEMBER, AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


O say that so-called stage illusions 

or tricks of magic are founded on 

certain peculiarities in the field of 

science may sound, perhaps, some- 

what far-fetched, but such, how- 
ever, is a fact in many instances. To 
begin with how many of us ever thought 
for a moment that the sword swallower 
we saw at the circus or dime museum, 
ever actually swallowed the swords, even 
tho he handed them to us for close 
scrutiny? Of course he was using trick 
swords which folded up or telescoped by 
pushing a secret button, as he apparently 
past them down his throat—but it seems 
that we were or are all wrong, for we 
learn on the pledged word of Robert 
Houdini in his new book — “Miracle 
Mongers and Their Methods," that 
practically no first-class sword swal- 
lower ever has used a telescopic or col- 
lapsible sword, but due to the scientific 
fact that when the head is thrown: back 
the oesophagus and mouth are placed in 
a practically straight line, the performer, 
after sufficient practise to accustom the 
lining of the ocsophagus to this unusual 
effect, can actually swallow not one 
sword, but in some cases as Many as 
seventeen swords simultaneously. Ма- 
dame Edith Clifford, ‘Champion Sword 
Swallower of the world, has succeeded 
in swallowing a 26-inch sword blade or 
in other demonstrations ten thin blades, 
which are removed one at a time, states 


Houdini. To be sure these swords are 
not sharp, i. e, they do not cut the 
tissue. 


Man in Hot Oven Trick 

For many years, altho not in favor 
at the present time, there were per- 
formers, who amused the people of both 
this country and Europe, with many 
hair-raising varieties of fire-eating and 
heat resisting tricks of the Black Art. 
Possibly one of the most popular tricks 
at one time was that in which a man 
enters a large hot oven, in which the 
flames can be seen thru a mica or grill- 
work door, the performer aíterward 
emerging with a steak or piece of other 
meat cooked by the intense heat during 
his stay in the oven. Altho, as Houdini 
—the great miracle worker of the pres- 
ent day, points out in his book, there 
were, undoubtedly, several of these hu- 
man salamanders, who could withstand 
remarkably high temperatures, even up 
to 300 degrees Fah. and more, there is a 
certain trick method which was used by 
some of the magicians and which we 
show in the illustration at Fig. 1. 

The oven might be constructed, for 
example, of sheet iron with a large 
window in the upper part of the door 
covered with plate glass or mica, with 
pieces of cotton waste soaked in alcohol, 
placed inside the oven and which could 
be ignited either by the performer after 
he entered the oven and locked the door, 
or else by an attendant passing a lighted 
taper thru a small hole in the oven wall. 
Other pieces of cloth soaked in alcohol 
are placed on top of the oven and when 
ignited, present a very spectacular ef- 
fect, especially if the oven is arranged 
sufficiently high above the stage so that 
the audience can assure themselves that 
no mirrors or other artifices of the stage 
magician have been used to trick them, 
such as traps to permit the performer 
getting thru the bottom of the oven 
while the fire is burning. Salt may be 
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added to the alcohol to make a more 
spectacular flame. 

The fire-eater?—Oh, yes! we almost 
forgot to mention that he invariably 
wore an asbestos suit, and further—as 
we all know, heat rises very rapidly. A 
strong draft of cool air is sucked in thru 
holes in the bottom of the oven, by the 
action of the blazing waste, and more- 
over the performer usually laid on the 
bottom of the oven, with his mouth 
directly over either an opening in the 
floor or else over a small pipe thru 
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How red hot swords are swallowed, 
steel boiler "escapes" made, and how 
Houdini gets out of the milk can full of 
water just in time to save himself from 
being asphyxiated—these and many other 
Scientific stage mysteries are explained 
in the accompanying story. P. T. Barnum 
was right it seems, when he said, "the 
American public likes to be fooled.” He 
did not mean this in a sarcastic way, but 
simply stated the fact that Americans 
like to be entertained by master magi- 
cians. If you do not think. that Barnum 
was right, just study a few of these 
tricks and propound them to your best 
friends or to the folks at home. You will 
be surprised indeed at the simplicity 
with which the keenest minds are often 
misled and shall we say ‘double-crost” 
„ог entertained? 
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which he breathed fresh air. The piece 
of meat to be cooked was of course 
placed near the top of the oven so that 
some of the blaze and heat would reach 
it. When the blaze died down after a 
few minutes, the performer arose, opened 
the door and walked out with the 
cooked meat. 

Those interested in Black Art per- 
formers of a generation or more ago, 
who swallowed not only tacks, nails and 
poisons, such as arsenic, but also boiling 
oil and a hundred other kinds of mis- 
cellaneous hardware and junk, and “got 
away with it,” will find it extremely in- 
teresting to read all about them in Hou- 
dini’s “Miracle Mongers and Their 
Methods.” 

The Disappearing Elephant. 

Perhaps you were fortunate enough 
to have visited one of the New York 
theaters a season or so ago, when the 
art of magic was called upon not only to 
make a rabbit appear from a magician’s 
high silk hat, or from a hat borrowed 
from a spectator, but to actually cause a 
full grown elephant to disappear right 
before your very eyes and surrounded 
by a solid brick wall at that! This dis- 
appearing elephant trick is illustrated in 
Fig. 2. When the curtain goes up, the 
rear and two side brick walls are ex- 
hibited already built. The elephant is 
then, with all due ceremony, paraded 
across the stage and led up an incline 
onto the platform supporting the walled 
inclosure. Masons then start in build- 
ing up the front brick wall, and at the 
crucial moment when the elephant is all 
locked nicely inside his little brick jail, 
lo and behold—the same elephant comes 
ambling across the stage; and after 
some of the bricks have been knocked 
away you are convinced indeed that 
there is no trace of the elephant or even 
of his ghost left in the brick wall in- 
closure. The diagram in Fig. 2 shows 
how this trick was accomplished; after 
the front wall was about completed the 
elephant was led down the inclined floor, 
which was hinged, and was then led 
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along underneath the stage, thence up- 
stairs upon the stage once more, while 
the hinged floor was pushed up in place 
again. The action of the hinged floor 
was rendered invisible to the audience— 
thanks to a mirror placed at the proper 
angle under the front of the platform as 
indicated. 


The Mail-bag Escape 


The mail-bag escape is perhaps one of 
the best tricks of this nature performed, 
even at the present day, the audience be- 
ing completely mystified as to how the 
performer gets out of the mail-bag once 
he has been locked in, especially if | 
locked in the bag by men from the local 
Post Office Department, and using a 
standard mail sack fitted with the lock 
used officially. Fig. 3 illustrates how the 
escape from the mail-bag is made. To 
begin with the performer in some cases 
uses his own mail-bag, made exactly like 
a government bag in every particular 
and provided with a standard Yale or 
Corbin lock; or else he may challenge 
the Post Office officials to lock him in 
their own bag, provided with their own 
lock. In the latter case the performer 
does not see the bag or the lock until 
he is going to be placed in it. By his 
expert knowledge of all such locks there- 
fore, he has to provide himself with a 
suitable skeleton key or else a standard 
key to fit the lock on the Р. О. mail-bag. 
If he uses his own mail bag and’ lock, 
he of course knows just what key to use. 
This key is secured to a piece of strong 
cord and this he secretes on his person 
before coming on the stage. The com- 
mittee from the audience pull the straps 
tightly thru the loops on the bag and 
finally snap the padlock in place. The 
curtain of the cabinet is pulled down and 
in a few minutes the performer appears 
—free from the sack and also free of any 
handcuffs or leg-irons, with which he 
may have provided the committee, in 
order to make the trick seem more dif- 
ficult. This trick is beautiful in its sim- 
plicity, the only thing being that you 
must know ahead of time what kind of 
lock is going to be used on the bag, or 
else take a long chance of guessing 
which type of simple skeleton key will 
unlock the Post Office padlock. As 
soon as the curtain is dropt on the 
cabinet, the performer, gets hold of his 
skeleton key secreted on his person (at- 
tached to the sole of his foot with ad- 
hesive tape if in swimming tights and 
bare legs, (or carried in the pockets of. 
his suit, if in evening dress), which key 
is fastened to the end of the string as 
you will remember. He thrusts nis key 
out thru the small slit-like space in one 
corner of the bag, which may have to 
be forced open a little to make .room 
for the key to be pushed out. The key 
is allowed to dangle down eight or ten 
inches. The string is tied fast to a vest 
button so that the key will not be lost; 
the performer then feels thru the canvas 
of the bag until he gets hold of the key 
—and noting the position of the lock he 
fumbles around with the key until he 
enters the key into the lock and opens 
it! He makes his escape, feeds the strap 
back in place and snaps the lock in 
place. The rest of the story is simple. 
He then appears before the curtain of 
his "Magic Booth," a free man once 
more. Aha! 


(Continued on page 174) 
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Dynamite Boosts Plant and 
Tree Growth 


T is admitted that present methods of 
cultivation do not penetrate sufficient- 
ly into the earth, and that the use of 
specially prepared agricultural ех- 
plosives would seem to offer the de- 
sired remedy. It is admitted by all au- 
thorities in agriculture that the plow and 
harrow do not go deep enough and they 
advise the use of subsoilers. Scores of books 
explain how and why each piece of machin- 
ery turns over the soil, reduces it to fine- 
ness, forms mulches, saves water, breaks 
clods, aerates, stimulates bacteria, etc. 

If all this wealth of invention and labor 
is worth while bestowing upon the first few 
inches of the soil, why is it not worth follow- 
ing the roots down to their second foot of 
growth, their third, and even their eighth 
and tenth foot when they flourish at those 
depths. The only reply is, “Yes, it would 
pay, but how can it be done?" It can be 
done economically, quickly, and thoroly by 
the use of explosives. Deep plowing is 
recommended by all authorities ‘‘wherever 
the resisting soil will permit." Machinery, 
made especially for deep work may be stopt 
by the har¢ sub-soil, but nothing can resist 
the explosives. The farmer plows, harrows, 
and spends a vast amount of time, labor and 
money in cultivating the surface foot and 
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| This Table Shows the Percentages of 
! Plant and Tree Foods at Various Depths. 


This View Once More Demonstrates Vividly the 
“Slight Scraping” of the Ground by the Plow. 


How Blasting the Soil 
Enables Roots to 


Gather Food and 
Water from Lower 
Soil Strata 


rejoices in the wonderful alchemy that fol- 
lows his endeavors—the mysterious activi- 
ties he has set in motion. He works cheer- 
fully and with confidence, largely because 
he can see what he is doing. In the new 
agriculture he must work by faith and reason 
at depths where he cannot see with his eyes 
what is taking place. The result will place 
before his eyes, in the form of bumper crops, 
proofs of the benefits of his work. The new 
agriculture simply points out the benefits 
acquired by the thoro cultivation of the 
foot, or two feet, and by explaining how and 
why this is accomplished, points out the 
value of extending the cultivation further 
down by the simple means of explosives— 
all of which is pointed out by Prof. Gilbert 
Ellis Bailey, Dept. of Geology, in the Uni- 
versity of Southern California, in his book 
entitled, “Vertical Farming.” 

The harrow warms and aerates the soil, 
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Chart Showing Depth to Which the Plow 
Reachos, as well as Various Sub-Soil Strata. 
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and promotes activity by oosening and ` 


separating the soil particles at the surface. 


Explosives do the same, breaking, loosening, ` 


pulverizing at depths machinery cannot 
reach. Drainage 1s recommended by all, 


because it removes excess of water, admits ° 
air, and gives proper moisture conditions. | 


Explosives have drained many a field and 
secured all these benefits at far less cost in 
time, labor and money than the usual 
methods of ditching and tiling involve. 
The importance of nitrification is proven, 
but why confine it to the thin furrow slice, 
when the action of bacteria has been proven 
at depths of six feet in the humid soils of the 
East, and still deeper in the porous soils of 
the arid and semi-arid regions of the West? 
Why not loosen the soil and secure proper 
conditions by the use of some charges of 
explosives? It is admitted that there is 
much of plant food below the shallow plowed 
and cultivated ground, and that the roots 
will go down if they can. Why not open 
the way and make it easy for them by 
cracking and pulverizing the soil with ex- 
losives as far down as the roots care to ро? 
t is admitted that water may be stored, as 
in dry farming, by converting the soil itself 


(Continued on page 162) 
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How Tree Roots Will Branch Out and 
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240,000 “Movie” Photos Per Minute 


By C. H. CLAUDY 


motion, by means of which the film 
is stopped in front of the lens, held 
stationary while the shutter opens, 
and then moved forward the length of one 


HE heart of the ordinary moving 
picture machine is the intermittent 


picture while the shutter is closed. This 
operation normally occurs sixteen times in a 
second. It can be made to occur one hun- 
dred times in a second, but not faster. If the 
mechanism is speeded up beyond one hun- 
dred stops and starts in a second the film 
tears. Ў 

The whole mechanism is small апа deli- 
cate, but yet must be made sufficiently 
rugged to be accurate, for any inaccuracy in 
its working is magnified in proportion as the 
picture on the screen is larger than the film 
which makes it. Both because of its small 
size and the need for making it accurately, 
and because it has limits of speed, inventors 
have for years sought to produce a picture 
mechanism the movement of which would 
be not intermittent but continuous . . . 
which would, in other words, permit the 
picture on the screen to appear even though 
the film which produced it was continuously 
moving. 

A thousand schemes have been tried and 
failed. Now comes C. Francis Jenkins, of 
Washington, D. C., who invented and 
patented the original intermittent motion 
machine, with a totally new idea in projec- 
tors which permits the film to move 
smoothly and continuously, while the mov- 
ing pietures resulting from it remain each 
one in its stationary position, on the screen. 

Mr. Jenkins' device is not a theory nor 
merely a patent—it has been made, tried, 
tested and is now in use, although not yet 
upon the market commercially. 


Glass Prisms Solve the Problem 


Mr. Jenkins' scheme is simple enough in 
conception. If the film is to move and the 
light rays proceeding from the lens, which 
have first passed through an individual pic- 
tureon the film, are to remain in a stationary 
position on the screen, some method must 
be provided by which these light rays can 
be continuously bent, this bending to be 
opposite to, and equal in amount and speed 
with, the movement of the film. In other 
words, Mr. Jenkins’ device puts a hinge in 
the light rays. To understand how this is 
done, imagine a prism of glass of any length, 
we may say two feet. This prism is triangu- 
lar in cross section at each end, but the right 
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Thru the Projector. 


6 Cote Sele лы xU, e! - 


No Intermittent Mo- 
tion or Shutter Used 
in New Flickerless 
"Movie" Projector 
and Camera 


hand end is a triangle with apex up while the 
left hand end is a triangle with apex down. 
In other words, this prism is made so that it 
reverses itself between its ends. In its cen- 
ter it is not a prism but a bar of glass with 
parallel sides. 

If such a prism be moved through the path 
of a stationary beam of light, it will throw 
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The Diagram Above Will Help in Understanding 
How the Jenkins Prism ‘‘Movie” Machine Causes 
the Beam of Light to be Past First Thru the Lenses 
and the Picture, and then off the Lenses. A Prism 
has the Property of Bending a Ray of Light to a 
degree дереп ing upon the position and shape of the 
prism. e Jenkins prism is of constan! 

shape, and as it revolves, it is clear how the beam o! 
light is first past thru the film and lenses and then 

shunted to the screen. 


that light on a screen in a band which moves, 
up or down, as the prism is moved from one 
side to the other. Butif the band of light be 
itself moving and the prism is moved so that 
the movement it would cause in the sta- 
tionary light beam is the reverse of the 
moving light beam motion, then the beam 
of light beyond the prism will stand still. 
The prism bends the beam up as fast as the 
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Probably One of the Greatest Advances in Movi i 
Projectors is That Illustrated and Беа Жыты wine an 
нше m Cne of e Major Part of th 
T. C. J. Jenkins, o ashington, D. C. 1 
the Original Intermittent Machine Go Who Тауешей and Patented 
Has Succeeded in Doing Away with the Imperfect and 
in General Use; bythe Clever Employment of One or More Glass Prisms, 
Which are Moved Successively Into and Out of the Beam of Light Passing 
By Means of Annular Glass Prisms, ‘‘Movie” 
Photos Can be Photographed at Speeds up to 240,000 per Minute. 
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film movement makes it move down; it thus 
remains stationary. 

Mr. Jenkins takes a circular plate of glass 
and grinds upon the edge of one side such a 
reversing prism, thus bending his straight 
reversing prism into a circle. By revolving 
this reversing prism in the path of the light 
rays as they come from the film, he bends 
them in an opposite direction to an amount 
equal to their movement as caused by the 
movement of the film. The result is that 
the picture on the screen remains in posi- 
tion, even tho the film is in continuous 
movement. 

In the illustration here reproduced, two 
such prisms on the edges of two circular 
plates of glass are shown; this plan is merely 
a matter of convenience of manufacture, it 
being easier to put two prisms on two plates 
of glass than one on each side of a single 
plate of glass. But that is a detail of manu- 
facture, and in commercial machines either 
both sides of the prism would be upon oppo- 
site sides of a single plate or the angles would 
be so calculated that only one cutting of a 
reversing prism would be needed on one side 
of a single plate. 


Films Move Continuously—No Inter- 
mittent Motion. 


The advantages gained by such a mechan- 
ism are numerous. In the first place the 
intermittent motion with all its delicate 
parts and possibility of wear and derange- 
ment, is dispensed with entirely. In the 
second place, the film, moving continuously 
is not subject to wear and tear as it is when . 
started and stopped with great rapidity. 
In the third place, there is no shutter neces- 
sary with the continuous motion projector. 
‘As the film is in continugus motion but 
without that showing on the screen, there 
is no need for a shutter to mask its change in 
position. Eliminating the shutter not only 
simplifies the mechanism but makes it 
possible either to show as bright a picture as 
we ordinarily see with half the light we 
usually have to use, or to show a picture 
twice as bright with the same light. Some 
shutters, of course, are closed but a third of 
the time, in which case the Jenkins projector 
shows a gain of light efficiency over such in- 
termittent machines of but 50% instead 
of 100%. 

These advantages are enormous, the 
Jenkins projector is simplest, least subiect 
to wear, least expensive and most accurate. 


(Continued on page 191) 
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For God's sake, Hold On.’ I Cried to Young, as I Gript the Deck Rail of the Air Liner and Swung Myself Aboard. I Leaned Over the Rail and 
Looked For’d and Saw a Pair of Legs Dangling in the Air . . 


The Deflecting Wave 


HERBERT L. MOULTON 


By 


HE great air liners of the Aero Transit 

Corporation carried neither pilot, 

engineer nor crew in their silent 

flights back and forth between the 

two hemispheres. Ріегге DeFoe, 
the President of the Corporation, had de- 
veloped, two years prior, the radio-con- 
trolled mechanism that guided these giant 
liners across the sea and was just now be- 
ginning to reap the reward that his in- 
ventive genius warranted. 

The Corporation's English landing 
field lay just outside of Liverpool. At the 
Northern end of this field a single steel 
tower, five hundred feet in height, sup- 
ported an antenna, the lower end of which 
terminated in a small, brick building two 
hundred feet from the tower’s base. In 
this building were housed the sensitive 
instruments that Pierre DeFoe had con- 
ceived and invented. Entirely automat- 
ic in their operation, they kept as many 
as fifty air liners on their respective courses 
over the Atlantic at the same time. 

At a point midway on Long Island 
was a field almost identical in character 
with the English station, operating contro] 
apparatus for American-bound air-liners. 

The instruments at these two stations 
had but one function to perform at all 
times: the emission of a continuous wave 
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A Radio-Dirigible 
Story 


of a certain length. Each air liner itself 
carried the instruments that automatic- 
ally controlled the ship’s rudders and kept 
the nose of the giant craft headed for its 
destination. Two powerful Diesel engines 
turned the dynamos which generated elec- 
tricity for the several motors. To be 
more specific, there were eight motors, 
each connected direct to a huge propeller, 
the latter driving the liner thru the air at 
a speed of from 75 to 100 miles per hour. 

As has been said, each master station 
emitted a continuous wave through the 
ether, and as long as this wave was sent out, 
all the air liners bound for that station 
would hold to their course, irrespective 
of changing winds, storms or other meteor- 
ological conditions. When a liner came 
within one mile of a station, it left the 
master control and an operator in the 
auxiliary tower brought the craft down 
by means of a manual control, until it 
rested upon a huge cradle on tracks. It 
was thus towed over the field and in to 
the unloading hangars. 

Once every hour an air liner left the 
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Liverpool station while another made 
its departure from the Long Island field. 
Tons of express and freight were carried 
over the Atlantic, the Corporation's pass- 
enger service being a separate organiza- 
tion, operating regular air liners which 
carried both pilota and crew. 

For the past year DeFoe had been nego- 
tiating with the Government for the trans- 
Atlantic mail contracts. He pointed out 
to the officials in Washington the fact that 
his Corporation maintained a 48-hour 
running time between New York and Liv- 
erpool; that the factor of safety was as 
great, if not greater, than that possessed 
by the steamships; and that he could trans- 
port the mails at a cheaper rate than could 
the steamers, as his air liners were auto- 
matic in their operation and did not re- 
quire an operating personnel. 

DeFoe had just arrived at that point 
in his negotiations where the Post Office 
officials were about to affix their signa- 
tures to the coveted mail contracts, when 
the unexpected happened. 


On November Ist, 1927, the “Ramapo,” 
one of the Corporation's largést air liners, 
left the Long Island airport with twenty 


(Continued on page 166) 








пу centuries the world has 
interested in marion- 
from the wire-operated sus- 

figures of the more preten- 
installations down to the 
y exhibitions of the itiner- 


machinery. In this country we have had 
the privilege of seeing various marionettes, 
some of the Italian school, and others of 
the Anglo-American school, as we may 
term the very elegant productions of Mr. 
Tony Sarg. It is to be hoped that we 
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T E nd and the will soon have a chance to see M. 
Та France an Triboulet's mechanical acro- 
has bats, comedians and 








perhaps tragedians 
in their 







Left 

Photo 
shows one 
of Tribou- 
let’s clown 
performing a 
marvelous ac- 
robatic stunt, 
that of actual- 
ly balancing 
a miniature 
chair on his 
foot while he 
lies on his back on the table. 
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dolls that wind up and go thru their 
motions by machinery, so that they 

orm their evolutions unassisted by the 
hand of the performer. Triboulet is not 
only an artist of high reputation, but is an 
ingenious mechanician; he produces elabo- 
rate exhibitions of these miniature figures 
all operated by springs; their s 
machinery is wound up like 
that of a clock. The machin- 
ery is quite complicated; levers 
are thrown in and out of action, 
and these operate subsidiary 








lifelike presentations on the mimic stage. 

Marionettes, often quite complicated, 
are operated by wires. They are suspended 
by wires from the hand of the operator; 
there may be other wires to operate their 
legs and arms, to roll their eyes and the 
like. A quantity of wires are sometimes 
used on a single figure and to keep a play 
going a number of operators are 
needed. 

Triboulet's work is an advance 
on the old hand-controlled figures. 
Each actor operates individually, 
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At Left: A Village Scene Participated in by 
a Number of the Triboulet Mechanical 
Actors with Vivid and Lifelike Action. 
These Toy Actors are Operated by Cleverly 
Constructed Spring Motor Mechanisms 
and Various Levers Arranged to Cause the 
Figures to Walk, Bow, Smoke, Etc. 


mechanism making, it may be,a ШЕИ. o o9 ү 
figure smoke a pipe, whistle, 
wink, bow and perform a quantity 


and once set on his course over the 
boards of the stage, takes care of 
of everyday actions with a surpris- himself, his prompter or operator 
ingly humanlike grace. The great simply having tosupply the dialogue. 
war interfered naturally with this enter- ing some of his most remarkable achieve- There is considerable literature on the 
taining pastime for the public, but now itis ments, figures drest by expert dressmakers subject of marionettes, but this is a new 
coming to light and M. Triboulet is produc- and operated by the artist's wonderful departure as developed by M. Triboulet. 


A New All-Steel Airplane 


The machine is designed for quantity pro- 
duction. Its weight is sixteen hundred 
pounds and it will carry a ton. Its speed 
is put at one hundred miles per hour. If 





Photos © by Kadel & Herbert 


A very compact and elegant airplane of 
most striking design is shown in the photo 
herewith. Its smoothness of contour and 
approximate stream lines will at once at- 
tract the observer's attention, but the really 
characteristic feature of it is, that it is made 
of steel; struts and wires, sources of air 
resistance and even involving a certain 
amount of danger, are dispensed with. The 
construction of the machine with these 
parts “eliminated, reduces, it is claimed, 
head resistance some sixty or seventy per 
cent. The wing-spread of the machine is 
32 ft. 9 inches and its length is 29 ft. 6 inches. 
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Mme en an Ы 
Ап All-steel Airplane; Notice the Stream Line Effect, 
the Absence of Struts and Wires, and the Mechanical 
Appearance of the Structure. 
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the machine in its performance plays up to 
its appearance, it certainly will mark a 
decided advance in aerial science. In its 
design great care has been taken to obtain 
at once safety and perfect control. 
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Gain 500,000 H. P. by 
Outwitting Niagara River 


By WILLIAM BUTLER 


HE new Chippawa Power Canal 

now being constructed by the 

Hydro Electric Power Commission 

of Ontario is one of the world's 

Kuba engineering feats. The 

Hydro Commission was appointed, May, 

1906, by the Legislature of the Province of 

Ontario to undertake the development, gen- 

eration, transmission and distribution of 

electrical energy at cost to various munici- 
palities thruout the province. 

Can you imagine mere man trying to 
double or triple the gigantic force of Niagara 
Falls? Yet that is the aim in view in the 
construction of this canal, work on which 
will be completed by September, 1921. This 
new power development is the first effort 
made to utilize the full head of water be- 
tween Lake Erie and Lake Ontario. At 
Niagara Falls only a portion of the total 
head is converted into power. 

Altho the development was promoted in 
1914 it was not until 1917 that the grave 
power shortage thruout the province, caused 
by the war, compelled the Hydro Electric 
Power Commission to look for an increaséd 
supply of electrical energy. Ordinarily it 
was designed to develop 200,000 horse 
power at a cost of some ten million dollars, 
but, because of the great power shortage, 
the capacity of the plant was increased to 
500,000 horse power. This was done by 
slightly widening the excavation. The cost 
of the new development wiil Ee over fifty 
millions of d: llars. 

How will the great force of Niagara be so 
improvei upon to yield all of this added 
power? Niagara Falls drops only 150 feet 
whereas the drop at Queenston will be 305 
feet. Power is generated by water turning 
turbines. The amount of power depends on 
the speed and size of the turbines; and the 
speed depends on the amount and head of 
water turning them. The farther the water 
falls, the greater the power it generates. 
The Chippawa canal will outwit Niagara by 
developing almost half a million horse 
power, which is three to four times greater 
than the production of any plants now at 
or near the great falls. 

The total length of the Canal is twelve 
and three-quarter miles, of this, four and 
one-half miles follow the bed of the Welland 
River, the course of whose water is reversed, 
and the remaining eight and one-quarter 
miles of earth and rock excavation are from 
Montrose to the forebay just above Queens- 
ton. The Welland River runs sluggishly 
into the Niagara only a short distance above 
the Falls. By dredging and cementing, 
the Welland River is made to run back. 
wards. Water will then flow up it, out of 

the Niagara River and then into the canal 
proper. An ingenious ice skimmer has been 
designed for skimming off floating ice. 

The magnitude of the undertaking is 
almost bewildering to the laymen. yer 
seven miles of the canal is cut thru solid 
rock. In the rocky portion of the cutting 
the walls are vertical, the canal is thirty- 
five feet deep and fifty feet in width. In 
the short sections thru earth the canal is 35 
feet wide at the bottom sloping out to 160 
feet at the top. Some 15 million cubic 
yards of material have had to be blasted 
and removed. Over 2600 men are em- 


ployed. х d yd 

“А double track railway 45 miles in length 
skirts the whole works. The majority of 
the engines, employed in carrying away the 
excavated material, are wiectric, altho a 
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The Queenston— 
Chippawa Power 
Canal Takes Water 

From Above Ni- 
agara Falls 

few steam engines are used. The engines 

used here are much larger and more power- 

ful than the average electric engine. There 


is no loss of time and no waste motion as 
one train of cars moves off to the main dis- 
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Feature July 


Articles 


Soaring Like the Bird—The new 
Nimführ flexible wing airplane. By 
Dr. Alfred Gradenwitz. 

The True Cause of Бау Fever— 
Its Prevention and Cure. By Dr. 
Ernest Bade. 

The “Sixth Sense"—Whhy pigeons 
fly toward their home; why cats and 
dogs find their way home; how animals 
count numbers and accomplish mathe- 
matical computations, By Joseph H. 
Kraus. 

How to Build a Violin—An excep- 
tional article on an instrument hereto- 
fore considered difficult to build. By 
Harry L. Gray. 

The Róle of Radio-Telegraphy and 
Telephony in Police Work. 

Micro-Organisms Found in a Drc5^ 
of Weter. With wonderful illustre- 
tions. By Dr. Ernest Bade. 

The Detection of Food Adulterants— 
17 to perform the simpler chemical 
tests. By Prof. Floyd L. Darrow. 

“The Red Vote''—The most grip- 
ping, well written and baffling scien- 
tific story you ever read. Narrated by 
Harold F. Richards. 

Inventions that have Earned Wealth. 
No. 2—The Story of the Fountain 
Pen. By Charles Frederick Carter. 

Simultaneous Arc and Spark Recep- 
tion on a Ship Radio-Set—Describing 
actual results and how they were ob- 
tained. By Arthur Н. Lynch. 

The Compound Eyes of Insects—How 
they work. By William М. Butterfield. 

Lightning and Thunder-Storms— 
Some popular explanations of the 
effects of lightning, including "ball 
lightning.” 
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posal dump, another train is ready to be 
loaded. 


Many interesting and curious machines 
are in operation. Some of science's greatest 
engines are used on this work. One of the 
centres of interesting things are the three 
steam shovels which weigh three hundred 
and seventy tons each, and are said to be 
the largest shovels ever used on this con- 
tinent. To illustrate their greatness: the 
shovels lift eight cubic yards of material at 
one bite. The shovels are moved on a 
specially constructed track under their own 
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power. Practically all the machinery on 
the job is electrically operated. The chan- 
neers or submarine drills which pound twenty 
feet deep into the rock are said to be the 
most powerful on earth. Fourteen shovels 
and dredges are at work continually. The 
largest hydraulic dredge known, “The 
Cyclone,” loaned by the Toronto Harbor 
Corman, is operating in Chippawa 
reek. 


The forebay previously mentioned is a 
huge reservoir just above Queenston where 
water is stored for supplying the various 
electrical units. 


The deepest cut is at Lundy’s Lane with 
a total depth of 145 feet, and is made up 
of 70 feet of earth and 75 feet of rock. Con- 
siderable difficulty was at first encountered 
because of quicksand, but this difficulty was 
later solved. From Chippawa to Queens- 
ton the total fall in the canal is about 10 
feet and the flow of the water will be six 
feet per second. 


Contracts have been placed for five 45,000 
K.V.A., 12,000 volt, three-phase, 25-cycle, 
18715 R.P.M. vertical generators. Volt- 
ages as high as 132,000 for line transmission 
will be used. 


Next September when the water is turned 
into the canal the people of Ontario will 
have for themselves the largest individual 
power development in the world, and will 
shortly be able to boast of possessing the 
largest power house in the world. It is now 
in course of construction and when com- 

leted it will be the latest in electrical and 

ydraulic equipment. Located at the tase 
of the cliff the power house in comparison 
looks small, yet the Hydro administration 
offices in Toronto—a six story building— 
would fill only a corner of the building. 

Неге is a vivid way of illustrating its size: 
If it were possible to place the power house 
in front of the American Falls, that great 
sheet of water would be entirely obliterated. 
The dimensions of the building are ap- 
proximately as follows: Height 160 feet; 
length 650 feet; and depth 160 feet. The 
building will be of structural steel and con- 
crete and the floor is sixty feet above water 
level. The superstructure is going up rap- 
idly and several 150 ton cranes are in opera- 
tion. The rear portion of the building will 
be used for offices and storage purposes. 
Telegraph and loud-talking telephone com- 
munication between the dynamo and main 
control rooms will be provided. 


Access to the power house is provided 
for at the top of the cliff. There is an ele- 
vator down to the half-way level and a 
tunnel leads to the generator room. The 
main renerator room will be 60 feet high 
and the same rumber in width. The 
thrust bearings in these generators are de- 
signed to carry a load of 1,000,600 pounds. 
About 100,000 cubic feet of air per minute 
will be required to cool the generators at 
full head. The weight of the air passin 
thru the generator every three hours wi 
equal the weight of the generator itself. 


The project is strictly a Canadian enter- 
rise both in its conception and execution. 
t is interesting to note that over 75 per cent 

of the engineering staff received their train- 
ing at the Provincial University. Another 
interesting point is that 80 per cent of the 
electrical equipment is made in Canada, 
the cost reaching close to $4,000,000. 
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The French Wounded Were 
"Human Stepladder" Stunt by ''Butts" 
Quickly Testing a Row of Sockets for 


and 
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іп the old days before the excellent 
Service of Supplies of the Army was 
organized so that anything could 
be obtained on call from a pin to 
a locomotive. 

After several weeks of manipu- 
lating, all the circuits were put in 
condition and nearly all the lights 
made to burn. 

Great commotion was heard one 
day and someone volunteered the 
information that a patient had ar- 
rived—a patient indeed, a French 
farmer had been celebrating and 
had got his arm in a threshing ma- 
chine. Nooperating room had been 
set up as yet, and it was necessary 
to move the operating table into a 
convenient place and there was no 
light handy. Butts and Mike were 
called and went into consultation. 
They remembered a circuit that 
they had just been repairing and 
went and pulled out the entire cir- 
cuit and made up a portable with 
flexible cord, using No. 12 B. & S. 
rubber covered wire. The opera- 
tion was successful but the portable 
died. 





a ‘“‘Short-Circuit.” 
66 


TTENTION!” called 
Top Sergeant 
"Jack" Stripes at 
the entrance to 
ward number 1, 

Base Hospital No. —, A. E. F. 

France, on Saturday morning at 

the usual weekly inspection. 

"Mike," standing on the top of a 

French ladder, splicing some 

leads for an inspecting light for 

Lieutenant Jones, momentarily 

forgot his perilous position, dropt 

his pliers and snapt to attention. 

A roll of tape being tost to him 

from "Butts" on the floor just 

mist his head and finished its 
flight out thru a window. 

Colonel Lief and Captain Brush 

stopt for a second and then 

smilingly continued their inspection. 

"How do you get that way?” said Butts. 

"Well, he might just as well have knocked 
me off the ladder as scare me to death," 
replied Mike, regaining his pliers and ob- 
taining another roll of tape. 

Butts and Mike, two old radio operators 
and electricians, went to France with the 
hospital in August, 1917, and were assigned 
as the electricians. Their entire kit of tools 
consisted of Butts’ pliers and screw driver 
and Mike's battery tester. Thus they 
started and continued for several months. 
A French step-ladder was obtained, a 
socket and some wire taken from an un- 
used room of the old French school, con- 
verted into the hospital, and a trouble lamp 
were added to the outfit. Mons. Riquier, 
the French electrician, supplied some fuse 
wire, which, with the rest, was kept in a box 
under Corporal Butts' bed in the squad 
room. 

A basket of old burned-out lamps was 
discovered under the desk of the director 
of the school and by patient shaking some 
of these were made to burn and supplied 
lamp renewals for some time. This was all 
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" in France—the Author Is Seen in the Center Holding the 
‘‘Wheatstone Bridge” Described іп the Story 





The first big job was to install an X-ray 
machine, a 10 K.W. affair, with a syn- 
chronous motor. That sounded fine to 
two old radio bugs, and they went to it 
"toot sweet." However this machine had 
been on the S.S. when she 
was sunk in the Lower Bay and after 
being salvaged and repacked, what was 
left of it was in pretty bad shape. 

The first thing to do was to un- 
pack it and clean it up a bit. 
Fortunately the transformer was 
entirely mounted and filled with 
oil and being water-tight was 
none the worse for wear. The 
control cabinet however looked 
about done for; the marble top 
was cracked in several places, all 
the switches were corroded, the 
the auto-tvansformer was entirely 
water soaked and all the core rust- 
ed, the polarity indicator was 
rusted and corroded. The rectify- 
ing cabinet did not get wet but 
was badly damaged from being 
knocked around and the motor 
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g for Uncle 
Sam in France 


By FRANK Н. BROOME 


Ex. Lieut., Sanitary Corps, A. E. F. 


The Tale of the °° Acrobatic Electricians” 


supports were badly split and cracked. 
Luckily the micanite rectifying disk was still 
whole. All the small parts such as the 
timer, spring leads, etc., were either broken, 
destroyed by the water or missing entirely. 

A water rheostat had to be made to dry 
out the windings of the autotransformer by 
electric heat. For this a galvanized iron 
pail filled with salt water and with lead 
electrodes immersed in it, was used and 
served its purpose admirably. 

Among the missing were the instructions 
for installing, but it was not long before 
the entire outfit had been dried out, 
screwed together and set up, altho it was 
necessary to take apart the polarity indi- 
cator and solder the connections with a 
two-pound soldering iron. The machine 
was still running three months ago when last 
heard of. 

With the process of enlarging the hospi- 
tal Sam Strong and Jack Tallman came on 
the scene and took up the extension work, 
leaving the maintenance to Butts and 
Mike. With the increase of work a shop 
was obtained and well equipt and stocked 
with French electrical material. 

There was a lack of any testing instru- 
ments and when the motor in the French 
pumping station, leased by the 
Army, broke down, the trouble 
had to be found. This happened 
to be a three-phase-wound, rotor 
type, induction motor of German 
construction — other similar mo- 
tors used from time to time for 
various purposes were made in the 
United States, England, France, 
Spain and Portugal. The handiest 
piece of test apparatus to be made 
was a slide-wire bridge, the slide 
wire being of German silver wire 
obtained from the dentist, other 
parts were taken from old dry 
cells. Instead of a galvanometer, 
a phone receiver from the French 
inter-communicating system was 


(Continued on page 177) 
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Illustrated Above. 
f This Type of Flying Machine. 


The World War having Interfered Greatly With the Development 





Will the “Helicopter” Be the Flying 
Machine of the Future? 


Ву E. Н. LEMONON 


RECORDING SECRETARY OF THE FRENCH AERIAL ASSOCIATION 


HE first suggestion of the Helicopter 

is found in che works of Leonardo da 

Vinci, where a design is described of 

an Helicopter formed by a “great 

screw turning about a vertical axis.” 
Towards 1768, Paucton lays down the prin- 
ciple of a machine having "two turning 
mills, one to support the apparatus and one 
to drive it along." 





Fig. 1. Principle of the Düfaux Helicopter, Which 

Flew. An Engine M Rotates Two Pairs 
. These Screws 
Each of 


In 1784, Launoy and Bienvenu built a 
machine consisting of a bow which was bent 
while making the string perform some revo- 
lutions round the arrow which bore at its 
free end a screw formed of four feathers. 
Thelower part of the apparatus had another 
screw, and in flight the arrow and.the upper 
screw turned in one direction and the lower 
group turned in the opposite direction. 

During the 18th century there were many 
attempts in this direction, but none at- 
tended by any great success. 

In 1862, Ponton d'Amécourt had an in- 
rap. machine built. The boiler was 
made of aluminum and the cylinders of 
bronze, and the pistons worked two screws 
10.56 inches above the ground turning in 
Opposite directions. Total weight 6 lbs., 
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boiler 314 inches high and 4 inches diam- 
eter. Total height of model, 2 feet. 

In 1877, Enrico Forlanini built a remark- 
able steam Helicopter, which for the first 
time left the ground bearing its own engine. 
The steam generator was a little hollow 
sphere filled two-thirds full of water pre- 
viously heated to a pressure of 160 Ibs. to 
the sq. inch. The engine drove one support- 
ing screw and the machine rose 5.2 inches 
and remained in the air 20 seconds. 

In 1903, Colonel Renard, established by 
calculation the “possibility of sustaining in 
the air a flying machine of the Helicopter 
type, using internal combustion engines in 
their actual state of lightness.” 

In 1905, Dr. J. Richard flew the machine 
“Leger” for a few minutes. It had two 
co-axial screws superposed with a diameter 
of 210 inches, turning in opposite directions. 
Total weight, 187 lbs. Ап electric motor 
drove the screws and the accumulators 
which supplied the electric energy were on 
the ground, connected to the Helicopter by 
two conductors. 

The brothers Dufaux were the first to 
produce an Helicopter rising by its own 
means carrying its engine and gasoline. In 
1905 they built a machine, the model of 
which from the very first rose by its own 
means, carrying a useful load of 13 ibs. 
The engine M had two double-acting cylin- 
ders and air-cooled by small fins. It drove 
two pairs of horizontal screws Н and Н’ 
each having a diameter of 80 inches, and 
placed at the ends of rigid bracing in tubes 
of steel a b c d. These screws turn two by 
two in the same direction, the two lateral 





“Gyropter.” The Hollow 
urrent of Air Sucked Thru It 
е Engine В, the Air Escaping From thc Tip Н; 


Fig 6. Papui—Rouill 
Wi: C-E-A, Has a 
y 
the Reaetion on the Surrounding Air Causes the 
Wing to Rotate and Lift the Apparatus Into Space. 
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pairs turning in opposite directions. The 
are made with great care with radii of hol- 
low wood and covered with glazed silk. 
Total weight of Helicopter, 38 lbs. Normal 
speed of engine, 1.500 revolutions per 
minute, giving a little over 3 h. p. 

In 1907 Breguet and Richet constructed 
their '"Gyroplanes." The first weighed 
1,364 lbs. and rose easily* with its pilot 
nearly six feet above the earth. Area of 





Fig. 7. The French “Alerion” Helicopt 
With “Revolving Wings.” The Plane Has the Usual 
Fuselage, Rudder G, and Stabilizing Tail Plane, S. 


ter, Provided 


wings (rotary), 280 sq. feet. Engine, 45 
h. p. The second had screws giving a ver- 
tical thrust of 1,056 Ibs., h. p. 37. The 
machine flew horizontally about 20 minutes. 

Paul Cornu constructed an Helicopter 
the screws of which covered an area of 65 
sq. feet, h.p. 12, bearing weight of 572 
Ibs. With two men on board the total 
weight is 721 lbs. The machine rose easily, 
its engine developing 15 h. p. 

In 1912 Vicomte Decaze constructed a 
machine with two planes of 250 sq. feet each 
in tandem. There are two supporting 
screws superposed and co-axial 13 1$ feet in 
diameter turning in opposite directions, and 
driven by a “Gnome” engine of 50h. p. To 
left and right two small planes stabilise the 
machine Their efficiency is constant what- 

(Continued on page 182) 
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1—Emerson Record, Vertical Illumination 
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2—Record About 60 Times X 25; 3—Combination Record Cut X 25; 4—Lateral Cut 


Record After Playing Very Often, Vertical Illumination X 50; 5—Looking At Record "End On" With Recording Needle in Groove Oblique 


Illumination X 3/4; 
The Figures Followin 
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6—Emerson Combination Cut X 25; 7—New Columbia Record X 25; 8—Used Steel Needle Showing Worn Point X 25. 
Multiplication Signs Indicate’ the Magnification in Diameters. 


Frozen Music 


How Music Is Produced by the Phonograph Record 


LETTER from Bac Teria to his 

friend Mike Robe. 

My dear Mike: 

It is now a long time since I 

have left you, and strange things 
have happened on my recent voyage. 
hope this letter reaches you in good health 
and that your several thousand children 
are doing well, and that you are still able 
to count them. As for myself, you will re- 
member that I was torn away from you b 
a gust of wind, and while floating, I sud- 
denly saw beneath me a large black shining 
disc of tremendous proportions. It looked 
like an entirely new world to me, and I 
don't recall having seen it described by any 
of our scientists. 

In company with several hundred other 
Microbes, of your illustrious family, I 
settled down gradually upon the shining 
object and as we drew nearer, we saw tre- 
mendous canyons paralleling each other as 
far as the eye could reach. These crevasses, 
seen from a great height, looked very reg- 
ular and uniform, but as we came closer 
at the end of our journey, we could see that 
they were very rough, which puzzled us 
greatly. We settled slowly down into one 
of these tremendous canyons, and finally 
after a long voyage partially in the dark, 
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we landed at the bottom of the valley, 
which at first looked like a river to me, 
due to its silvery white appearance—at 
least it looked so before we descended. But 
once we were down, we noticed that it was 
simply a hard, wide river-bed which we at 
first took asa distinct bed of a great stream. 
Accompanied by the rest of the family, 
I immediately started to investigate our 
new surroundings. 

It seemed as if we were in a strange val- 
ley or canyon, with slightly sloping walls 
that were very rough and uneven. One o 
my friends, a geologist, noticed that the 
walls with their protruding rocks apparently 
consisted of mica- and shellac-like forma- 
tions. Everything was mostly black, but 
here and there white rocks protruded from 
the irregular walls; only the very bottom 
seemed fairly smooth as if polished by some 
gigantic instrument. For many days we 
walked along this canyon, and it seemed to 
have no end. We saw the sun pass over us 
three times, and still we progressed upon 
our path which seemed without termina- 
tion. On the fourth day, we suddenly be- 
came aware of the fact that our canyon 
seemed to move, beneath us, carrying 
us along. Looking up at the sun, we saw 
the latter moving rapidly, and had it not 
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been for the jarring motion that felt like a 
terrific earthquake, we would have sworn 
that the sun described large circles in the 
heavens. We were pondering over this for 
a long time, while the motion of our canyon 
increased, when all of asudden a tremendous 
noise made itself felt that shook us to our 
very hearts. Then without warning, there 
suddenly burst upon us gigantic notes and 
sounds, not unpleasant to hear, but they 
were so loud that we were almost deafened. 
While we were still debating this strange 
phenomenon, one of our friends suddenly 
pointed up to the sky and we saw rushing by 
at tremendous speed a silvery white tower 
of gigantic proportions, but 1t disappeared 
almost instantly. Within a short time it 
made its appearance again in the same part 
of the heavens and continued to do so for 
some time. The sound seemed to fill the 
entire heavens, and increased every second. 
My friend, the geologist noted that every 
time the tower appeared it seemed to draw 
nearer to us, and it dawned upon us sud- 
denly that sooner or later, it would come 
rushing thru our canyon because the geolo- 
gist had an idea that the canyon in which 
we stood was nothing but a tremendous 
spiral. 


It was very true. Soon we felt that the 











1—Unused Needle, Vertical and Oblique Illumination X 50; 2—Used Needle, Vertical and Oblique Illumination X 50; 3—Lateral Cut Record, 


Record Played Very Often, Vertical 


tremendous shining object was indeed 
coming nearer, because we could feel the 
walls of our canyon vibrate. Also, every- 
time it passed us now, we felt a certain 
amount of heat which its passage produced. 
Finally the cataclysm came! Far in the 
distance we saw the shining white tower ap- 
proaching—it pierced the sky as far as the 
суе could reach. The sun shining upon it 
gave it a weird brilliance all of its own. It 
came on with a tremendous speed, incon- 
ceivable for you to understand. We just 
had time to jump into a cave which the 
geologist had noted before, and then every- 
thing seemed to happen at once. Our whole 
organisms shook, and the air and heaven 
were filled with sounds that will never be 
forgotten. Ме could see the white metal- 
lic tower rushing by us, knocking down 
rocks and portions of the canyon's walls as 
it went by screeching tremendously. We 
were knocked flat on our backs from the 
cyclonic on-rush of the air; the heat be- 
came insupportable, produced no doubt by 
the friction of the tower against the walls 
of the canyon. Smoke and dust filled the 
air, while rocks and stones came tumbling 
down like an avalanche from all sides. 
After that the sounds gradually decreased 
and suddenly stopped entirely. My hear- 
ing, however, is entirely lost for the time 
being and I am too broken and unnerved 
to continue my voyage, so I am sending this 
letter by my friend the geologist who seems 
to have fared better than myself. I trust 
to join you in the near future. 
* * * * 


The above fanciful tale is written only 
with the idea of explaining to the reader how 
the ordinary phonograph record and its 
grooves would appear to a microscopical 
human being. When we look at the or- 
dinary record, we do not realize the won- 
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llumination 
6—New (Okeh) Record, Lateral Cut Vertical Illumination X 50. 


x 27; 4—Edison Record X 


ders contained in the black disc, and its 
ubiquitious needle. There are many things, 
however, that our scientists study in order 
to find out just how to better and how to 
perfect records, and how to tell the public 
to use the same. It is not the purpose of 
this article to explain the manufacture of 
phonograph-records, which is a story by 
itself. Rather do we take the record and 
the needle as we find them in order to ex- 
plain their physics. 

There are several styles of phonograph 
records. First we have the old style, 
hill-and-dale groove, which means simply 
that the needle moves up and down as it 
passes thru the grooves. The record most 
used today, however, is of the lateral cut 
type, meaning that the bottom of the 
needle is always at the same height, 
not travelling up and down, but moving 
sideways like a pendulum. The next type 
is a combination of the two, namely up 
and down or the hill-and-dale variety and 
the lateral cut as well. This gives rise to a 
complicated motion of the needle. In 
the hill-and-dale type, it is apparent that 
the needle being pushed up and down 
operates the diafram and the sound box in 
an up and down fashion. This vibration 
gives the sound. The faster the needle 
vibrates up and down, the higher the note 
or pitch of the sound. The slower its u 
and down vibration, the lower is the pitch 
of the sound. 


In the lateral cut such as used in the Vic- 
tor and Columbia records, the needle vi- 
brates back and forward because the chan- 
nels or grooves are not strictly parallel 
to each other, but are of a wave-like or 
snake-like contour. The more snake-like 
sharp curves there are, the higher is the 
pitch of the sound, and the fewer the 
waves or bends in given lengths of 
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25; 5—Fiber (Bamboo) Needle, 
The Magnification Is Exprest in Diameters. 


Vertical Illumination X 27; 


the curve, the lower the pitch. 

So much for the modus operandi. Let 
us now see what happens to the needle as 
it travels in its groove. It should be noted 
that if a very hard needle is used, such as 
for instance Tungsten-steel or other re- 
fractory material, the walls of the groove 
are worn away rapidly. For that reason 
soft steel needles have been found the best 
for all-around work, because here the needles 
themselves wear down while the walls of 
the groove are preserved to better advantage. 
It has been found in actual demonstration 
that where diamond needles or the like are 
used, the record soon becomes played out. 
Our illustrations show: Fig. 1, an ordinary 
new-style needle as it appears in large 
magnification. In Fig. 2, the same needle 
is shown after it had played once. Note 
the oblique cut produced by the grinding 
effect of the record groove-wall against the 
steel. It should be noted that if the record 
needle is left in place, and the same record 
is played again, not much harm is done. 
The great crime, however, is to use a needle 
that has once been played on another 
record. There is not one chance in. ten 
thousand that the worn needle will fit the 
groove correctly. Instead, it will act as a 
cutting tool and will begain cutting material 
away from the sides of the groove-wall, 
thereby spoiling the record in a short time. 

Many claims are being made on certain 
atent needles, but it is safe to say that 
ew of them are good for the record in the 
long run. Soft steel needles of the com- 
mon variety are probably the best, despite 
all other claims. A study of our photo- 
graphs (which unfortunately could not be 
produced in their full size, due to lack of 
space) is very interesting. 

Fig. 3 is particuarly noteworthy. This 
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Recording Earthquakes 


By PROF. Т. O'CONOR SLOANE, PH.D. LL.D. 


HEN an earthquake occurs, how- 

ever restricted may be the area of 

disturbance, the tremor it pro- 

duces in the earth goes over the 

whole surface, and by sufficiently 
delicate instruments could be detected at 
any point on land. On water, of course, the 
conditions are such, that it would be prac- 
tically impossible to detect the slight dis- 
turbance to which the water is undoubtedly 
subjected by each distant earthquake. 
There are, however, records of ships, so 
close to submarine earthquakes, that they 
were shaken up by the waves produced 
thereby. 

What we speak of here, however, is the 
obtaining of records of earthquakes at sta- 
tions on the surface of the land; and by 
the instrument called the Seismograph, 
earthquakes, thousands of miles distant 
from theobserving station, are detected; the 
time of the disturbance at the Seismographic 
observatory is accurately noted, end rather 
elaborate calculations give the locality of 
the earthquake proper. The object of the 
Seismograph is to make the earth record its 
own tremors on a moving strip of paper, and 



























































an independent clock makes marks on the 
paper periodically, so that the handwriting 
of the earthquake has its time exactly 
registered. 

When we want to record the rotation of 
the earth on its axis, we use a mechanism 
quite independent of the motions of our 
sphere, and this mechanism is a watch or a 
clock; but the Seismograph avails itself of 
the tremors of the earth, and makes the 
earth inscribe on paper its own motions so 
far as the earthquake shock is concerned. 

If we hold a stick of wood by one end 
depending from our hand, so as to represent 
a pendulum, or hold a weight at the end of a 
string, also representing a pendulum, and 
move the hand rapidly back and forth, a 
definite point of the stick or of the weight 
itself in the other case, remains practically 
stationary. Now let us suppose that instead 
of the hand a massive support, built up 
from the native rock if possible, be used to 
give a point of support for our pendulum; 
then if the earth shakes, the massive support 
will move back and forth, the pendulum bob 
will remain stationary due to its inertia, and 
a pencil attached to it would make a mark 
upon a piece of paper, longer or shorter, 
according to the motion of the earth due to 
an earthquake. This variation in length is 
due to the relative intensity of the earth- 
quake and also to its distance. The motion 
of the pendulum is restricted to absolutely 
one direction and by having two of them, 
one swinging in the meridian, and the other 
one swinging at right-angles thereto, a 
double record of every earthquake would 
be obtained and from these two co-ordinate 
observations, and from their relative in- 
tensity, the earthquake could be located. 

A very simple apparatus can be used to 
illustrate the principle, and the illustrations 
show two typical constructions. In one 
case, the pendulum restricted in its swing to 
one direction, has its motions dampened by 
a thin rubber band stretched across the base 
and attached to the pendulumas shown. A 
pencil is attached to the pendulum and a 

niece of paper resting upon the base of the 
instrument is placed below the point of the 
pencil which rests upon it. If now the in- 
strument be pusht back and forth rapidly, 
the pencil will make a mark on the paper, 
and if the paper were arranged to travel 
across the base, a sinuous mark would be 
given, making a sort of a wave line. If the 
base of this instrument were attached firmly 
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to the earth, it is obvious that its tremors? 
if great enough and in the right direction’ 
would be marked upon the paper. 

The next cut shows an instrument based 
on the reverse principle. Here we have a 
pendulum inverted, its base resting in a cup- 
like depression in the base, and kept by 
rubber bands in a vertical position. After 
what has been said, its action will be clear; 
the pencil is attached in this case near the 
top, and the paper is carried by a little 
block; moving the base back and forth will 
give the same lines on the paper as before, 
the weight at the top of the pendulum re- 
maining approximately stationary. 

These are the crudest possible represen- 
tations of the principle. The real instru- 
ment is constructed with the most elaborate 
care as to the suspension. The record by 
proper arrangement of a system of levers is 
magnified perhaps sixty times or more, so 

(Continued on Page 193) 
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Famous Women Scientists 


leading women workers of this 

age, and our readers will be inter- 

ested in learning the special work 

done by each. Our government has long 

. recognized the technical skill, consciencious- 

ness and industry of the fair sex. The 

woman's mind is particularly strong in 

special and detailed operations of science 
and technology. 

We are soon to be honored by a visit 
from Madame Curie, the world renowned 
scientist of the College of the Sorbonne in 
Paris, whose life-work has been devoted to 
the study of radium. After all that she has 
done for the world, she is a poor woman; 


(С) от presents some of the 


Miss Pearl Lee Boone of the National 


Museum is an кагор. Cephalopodous 


Women Are Supposed to Dread Snakes but Miss 
Doris Cochrane of the Museum is an Exception to the 
Rule. Miss Cochrane, an Exceptionally Gifted 
Young Naturalist, is Sgedal Assistant to Dr. Leonard 
Stejnege, Chief of the Biological Division of the 
National Museum. 


her life has gone for the good of humanity, 
and America is now accumulating a fund to 
buy her one gram of radium, so necessary to 
prosecute her work. 

Her portrait occupies the center of the 
page, and her four American sisters in 
science are grouped around her. We now 
return to them and will give a few words to 
the work of each of these distinguished in- 
vestigators. One is a leading worker in the 
Federal Department of Agriculture—the 
other three are in the service of the National 
Museum, Washington, D. C. 

Mrs. F. W. Patterson is one of the leading 
experts in the Federal Department of Agri- 
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culture. She is a leading authority on the 
fungoid diseases of plants, and is constantly 
working in this all important field of work to 
arrest the destruction and impairment of 
plant life. 25 i 

The National Museum, familiar to all 
visitors to the National Capital, enjoys the 
services of the other three representative 
women workers. i 

Miss Pearl Lee Boone is an authority on 
cephalopod mollusks, and acts as assistant 
to Dr. Paul Bertsch of the Division of Bi- 
ology at the Museum. That she does not 
confine her attention to cephalopods is 
evident from the cut, where altho an octopus 
and a squid appear as cephalopodous ob- 
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Madame Curie, the World Renowned Radium Ѕсі- 

entist, А s in the Center Photo. On Her Visit 

to This Country She Will be Presented with a Gram 
of Radium for Her Research Work. 


jects for her study and investigation, the 
bunch of lilies in the background shows 
that she has not lost the sense of beauty, so 
strong in her sex, and has at least an aesthet- 
ic feeling for botany. 

Miss Mary J. Rathbun is an associate in 
zoólogy at the National Museum and inter- 
nationally recognized as the leading au- 
thority in the world on crabs. In the photo- 
graph Miss Rathbun is seen examining the 
fossilized claw of a member of the crab 
family, who died some ten or twenty million 
yearsago. Sheis the author of a number of 
books on her favorite subject. 

Women are supposed to dread snakes, but 
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Miss Doris Cochrane of the National Mu- 
seum is an exception to the rule. Miss 
Cochrane, an exceptionally gifted young 
naturalist, is special assistant to Dr. Leon- 
ard Stejnege, chief of the biological division 
of the National Museum and since tlie 
recent death of Dr.- Burroughs, dean of 
American naturalists. Miss Cochrane is 
handling one of the serpent tribe, appar- 
ently indifferent to its supposedly repellent: 
traits and appearance. » 

The advent of women into the field of 
science has not been a sudden one, for the 
gentler sex have quite frequently shown 
their aptitude and qualifications for this 
sort of work. One has but to consider for a 


Mrs. F. W. Patterson is an expert on fun- 
gus diseases of plants, апі the o-ganisms 


inducing these diseases. 


Miss Mary J. Rathbun, Associate in Zoology at the 

National Museum, Who is here Seen Examining the 

Fossilized Claw of a Member of the Crab Family who 

Died Some Ten or Twenty Million Years Ago. She 

is the Author of a EI of Books on Her Favorite 
ubject. 


moment the fact that practically the whole 
of the present generation is being educated 
in the public schools of the country by 
young women, who have had the necessary 
intensive training, as provided in the 
Normal schools and colleges. If women 
can show such high ability in this exacting 
work of guiding the minds and destinies of 
our future Napoleons of finance, industry 
and science—surely they are to be en- 
couraged and given every opportunity to 
help in the great work of science; particularly 
in the realms of medicine and biology. From 
the study of diseases in animal life has come 
much of our present-day knowledge. 


ILINAIC AT 
LLINOIS A 


BANA-CHAMPAIGN 


Audion Amplifier Magnifies Heart Beats 








N interesting demonstration was 

given recently to a group of medical 

men from the Army and elsewhere, 

of a novel device recently developed 

in the Signal Corps Laboratory at 
Washington, under the direction of General 
George O. Squier, whereby heart beats may 
be amplified thousands of times and made 
audible to a large audience in an amphi- 
theatre. 

The principle involved is similar to the 
one used in the large amplifier employed on 
March 4th to increase the volume of the 
President's inaugural address in front of the 
Capitol. 

A special heart transmitter has been de- 
signed which rests by its own weight over 


By S. R. WINTERS 


the patient's heart, who is lying on a couch. 
The passage of the blood thru the different 
valves of the heart causes vibrations in an 
air chamber, which faithfully reproduces all 
of the various actions of the blood passing 
thru tre different valves of the heart. 
'These are transmitted over the wire to an 
amplifying apparatus, which consists of a 
group of regular standard Signal Corps 
vacuum tubes, such as are used in wireless 
telephony and telegraphy reception and 
when amplified actuate a special receiver 
attached to a large horn which projects the 
sounds thruout the building. 

At the demonstration the group of doctors 
could hear the action of the beart thus mag- 
nified and could discuss at pleasure among 


Been Attached His Latest 
Invention, a Powerful Am- 
plifier for Listening to the 
Heart Beats. The Amplifier is so 
Powerful That the Various Ac- 
tions of the Blood Passing Thru 
the Heart Valves Can be Dis- 
tinctly Heard and Analyzed by a 
Whole Room Full of Experts. 
The Heart Beats Can be Sent Overa 
Telephone Line of Any Le and Then 
Amplified to Fill a Room, if Desired. 


themselves the peculiarities of each patient. 
The patient need not be in the same build- 
ing, but can remain at home at any distance 
from the receiving apparatus, which would 
usually be in a hospital, since the high 
frequency carrier current which transmits 
the sounds along the wire by means of elec- 
tric waves guided by an ordinary telephone 
line, furnishes a perfectly silent vehicle for 
transmitting all of the delicate variations of 
sound caused by the heart, to the receiving 
apparatus. It is thought this method will 
furnish a superior means to physicians and 
surgeons for diagnosing heart diseases of all 
kinds, and for studying the circulation of 
the blood in any part of the body. 


“Hitching Posts” for Airships 


La 
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The two photos above illustrate the latest type of hitching post 
for dirigible airships. In the near future we will wndoubtedly see 
a great many of these steel towers erected all over the country, as a 
new American corporation has just been formed to provide airship 
transportation between the larger American cities. They plan to 
open a New York to Chicago air service by the spring of 1922. 
The steel tower here shown is provided with an elevator for the 
passengers and also carrier pipes for supplying fuel and gas for 


шша» Google 


inflation of the balloon compartments. It has been found that this 
type of anchorage for the giant air-liners, such as the R-33 here 
shown, is the best, particularly in stormy or windy weather, as it 
is very dangerous to have these large and rather delicate aircraft 
near the ground, for they have the undesirable habit of bumping 
themselves to pieces even in a medium wind, if they are anchored 
or held down by ropes near the surface of the ground, A dirigible 
close to earth is like a ship in shallow water. 
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Why Insects Fly Towards Light 


jw Sowhs the Three ‘‘Ocelli” 


Cause the Moth and Оет 
Towarda 
Light. 


not been satisfactorily explained. 
We know how the eye is formed, 
know its structure to its minutest 
- detail, but its action can not be determined 
with absolute accuracy from these facts. 

By far the greater part of the insects 
have two kinds of eyes: simple or dot-like 
eyes also called ocelli, and the main or com- 
pound eyes. 

The simple eyes are generally found on 
flying insects. These are not faceted altho 
they are composed of a group of simple eyes. 
The number of optical cells composing the 
eye varies with the different species of in- 
sects. Where there are only a few, the 
animal can only distinguish 
between light and shadow.- 
The range of sight increases 
with an increase of the active 
opticalcells. In their detailed 
structure, except for a few 
minor individual characteris- 
tics, the simple eyes are exact- 
ly similar to each facet of th 
compound eye. à 

' The compound eyes are of- 
ten very large, curved, and 
rotruding far from the, head. 
hey are seldom flat or flat- 


OW insects see and how their eye 
resolves the picture has, as yet, 
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It Is Difficult to Realize the Beauty of 
the igi Water Color Painting 

Reproduced at the Right, Showing ` 
Numerous Specimens of Moths and 
Other Insects Flying Toward an Elec- 


tric Light Bulb at Night. Science 
Has a New Explanation of Why It Is 
That These Insects Fly Helplessly 


Open Flames or Toward Other 
Sources of Light. 


Un aana 


téned. When seen under the 
magnifying glass or the mi- 
croscope, the eye seems to con- 
sist of numerous hexagonal 
facets. The number varies 
from about 100 to 27,000 and 
each of the six-sided faces act 
like an individual eye. This 
means that the extreme end 
forms a cylindrical or rodlike 
organ. It consists of two 
lenses, four cones which break 
the light, and seven or eight 
optical cells. Each of the 
facets is divided from the oth- 
ers by a black pigment, so that 
each of the facets acts like an 
independent eye and forms a 
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By Dr. E. BADE 


Photo at Center Shows Moth Flying into the Flame of 


a Candle. 


It is Thoüght That the Singie Ocelli Eyes 


Cause the Insect to Fiy Toward a Source of Light. 


c. 


part of the visible picture. Thru the com- 
bined action of all facets, the object viewed 
is brought to a harmonic whole. But 
each part of the compound eye makes only 
that part of the object visible which lies in 
its axis. At the end of the retinal lining a 
reduced, upright image is then produced, 
which consists of many partial pictures 
mosaicly brought together. 
The range of visibility is by no means 
reat, in all probability insects cannot see 
Farther than about six feet, and if they are 
able to notice motionless objects has not, 
as yet, been determined. 
Colors can be distinguished without diffi- 
culty, and some of them seem to react more 
favorably than others, but here again the 
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A Moth Attracted Involuntarily to an Electr 
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colors preferred by some are shunned by 
other species. By means of sight, and not 
by the odor, the honey bee seeks the flower 
in order to remove the nectar. 

Many of our insects, and especially the 
moths, are nocturnal in habit. They are 
much more lively at night than during the 
day. The same is true of many beetles. 
Others with similar habits are the locusts, 
crickets, mosquitoes, May flies, caddis flies, 
etc. All these insects are lured by bright 
lights to which they fly as if intoxicated. 
And they remain as if held by some invisi- 
ble bond, and if one of them is grasped in 
the hand, and thrown into the darkness 
where the light does not penetrate, they 
will return the next instant. 

The eye, which is stimu- 
lated thru the light, trans- 
forms the wave motion of light 
into nerve motions. This op- 
tical stimulus of the nerve end 
organs makes the insect fly to- 
wards the light. Since the 
compound eyes are only slight- 
ly sensitive to light, these, in 
all probability, do not cause 
the animal to deviate from its 
course and fly into the magic 
circle of artificial light. This 
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As Dr. Bade Points Out, It is Hardly 
Conceivable in View of the Present 
Knowledge of the Compound Eyes of 
Insects, that there Is Co-Action 
Between These Eyes and the Brain of 
an Insect Which Causes It to Fly 
Helplessly Toward a Flame or Light. 
Since the Compound Eyes are 

Slightly Sensitive to Light It Is 
Hardly Possible That These Cause 
the Insect to Fly Toward a Light, This 
Bei; Accomplisht by the Simple 

yes or Ocelli Shown in Fig. 1. 
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is accomplished by the simple 
eyes or ocelli. These simpk 
eyes undoubtedly also influ- 
ence the direction of flight 
besides keeping the body in an 
upright horizontal position. 

When the body is in its nor- 
mal position, each of the sim- 
ple eyes receive equal illumi- 
nation. Where there are three 
ocelli present, as is usually the 
case, one of the ocelli, when 
the body is tilted, will re- 
ceive less light than the other 
two which are looking up- 


(Continued on page 195) 


Why the Mississippi River Runs Up Hill 


OT all of our readers realize what a 
penchant water has for going up hill. 

All the stems and tree trunks of the 
vegetable kingdom draw water up from the 
earth to the extremities of their branches 


and leaves whence it evaporates into the 
air. The forest, or the field of grain rep- 
resents great quantities of water flowing 
vertically upward. It is safe to say that 
any river flowing towards the equator 








“The Sun Do Move” and the Mississippi River Runs Up Hill. As the Equatorial Diameter of the 


Exceeds 
From the Center of the Earth Than Is Its Source. 
and the Same Applies in General to 


Rivers Which Flow Towards the Equator. 


the Polar Diameter the Mouth of the Mississippi_is Several Thousand Feet Further 
Therefore іп a Strict Sense the River Runs Uj 


Hill 
On the 


Flowing Toward the Poles May be Taken as Running Down a Relatively Steep Descent. 


flows up hill, bec»use its mouth will be more 
distant from the center of the earth than is 
its source. If this does not hold, then the 
river is practically a cataract, so great 
must be the rate of descent of its water. 

The Mississippi, counting its course from 
Lake Itasca in Minnesota flows to the south 
thru about 15 degrees of latitude, which is 
about one-fourth of the distance from the 
pole to the equator. Now the equator is six 
and a half miles approximately further 
distant from the center of the earth 
than is the pole. It follows that were the 
Mississippi credited with a perfectly level 
bed so that it did not flow at all, then its 
mouth would be about one-fourth of the six 
and a quarter miles, more distant from the 
center of the earth than its source would be. 
To get the real distance, we must subtract 
the height of its source above sea level, 
which is about 1400 feet, leaving a little 
over a mile for the excess distance of the 
mouth from the center of the earth. In 
this way we determine that the Mississippi 
really runs about a mile up hill. 

If a ship started from the Arctic regions 
and sailed to the equator, it would rise some 
six and a half miles; an elevation which is a 
greater space than the height of the tallest 
mountain in the world. It would require 
no energy on its part to effect this vertical 
change in position, because that would be 
attended to by the centrifugal force, due 
to the earth's rotation. 

Conversely the Nile flowing to the North, 
on the basis we have used for the Mississippi, 
is only saved by centrifugal force from being 
a tremendous cascade as high as many 
Niagaras. It possesses this elevation but 
centrifugal force saves the great stream from 
being a raging torrent, which wouid resist 
the best efforts of our English friends to 
construct their famous barrage. 


Shot-Gun Trap Foils a Safe Robber 


There is at least one safe robber in New 
York City who will be mighty careful in the 
future as to what safe he attempts to open, 
for recently he had the surprise of his young 
life. The safe had been rigged up with a 
miniature shot-gun, so that when the door 
was opened and the cash drawer pulled out, 
the shot and powder charge was fired almost 
into the face of the robber. The man in 
this case landed in a hospital, and becoming 
suspicious of his buckshot wounds, police 
detectives managed to check up his where- 
abouts prior to his being shot, and found 
that he was the party who had. opened the 
safe provided with the protective device here 
shown. 

This thief trap was designed somewhat on 
the order of the hand grenades used during 
the war. The device comprises a 4” length 
of iron pipe, 14” in diameter, which pipe 
was fastened in the top of the money draw- 
er. This piece of pipe was provided with a 
strong iron plug or cap at one end and was 
then loaded with buckshot and black pow- 
der. At the rear of the improvised gun, a 
hole was drilled to take a standard percus- 
sion cap, which cap was fired by a trigger 
connected with a cord to be pulled and 
which operated a hammer to strike and de- 
tonate the cap when the drawer was drawn 
open a certain distance. 

These devices, while they may prove 
efficacious, are always possest of a strong 
element of danger to the owner of the safe, 
for he may in opening the safe in the morn- 
ing forget about the shot-gun attachment, 
and be shot himself. 

Speaking of burglar alarms or other pro- 
tective devices to bejfitted on ог in safes, 
there are many other devices which can be 
worked out and which would prove more 
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desirable undoubtedly, in view of the afore- 
mentioned objections. Dr. T. O’Conor 
Sloane, has made a_ very sug- 
gestion, viz., to fil the safe with 
comprest air and when any drilling is 





done or the door tampered with, the 
air escaping will cause a noise and 
also serve to act on a diafram relay, 
which in turn may ring а bell or 
alarm. 


5) i here, ‘tips 
(rigger, Siting 
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The Improvised Shot-Gun Illustrated Above Was Fitted Inside the Cash Drawer of а Safe іп a New York 


City Concern’s Office 
Buck-Shot Wounds. 
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Recently, with the Result that the Safe-Breaker roars in the Hospital with 
The Unusual Nature of These Wounds Aroused the S 
the Result That the ‘‘Patient” Was Found to be the Party Who Had Opened: 


Severe 
icions of the Police, with 
Safe the Night Before. 
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INVENTOR'S IDEAEEL,,.— 
OF SHELL'S PATHE S 
ENS, 





Mounting Great Guns on Frozen Clouds 


A wild English inventor-as we at Jeast 
believe, suggests freezing clouds into solid 
ice and using them as.gun platforms. This 
invention has, it seems, actually been sub- 
mitted to the British war-authorities. The 
statement of said authorities says little of 
his reception, but it-appears that he was. 
Kindly but firmly led to the door, yet: before 
he left managed to explain a scheme he had 
for suspending heavy guns from captive 
balloons. : › 

One inventor wished to project heat 


waves against airplanes and so destroy 
them. Part of his plan was to set up elec- 
tric fields that would paralyze the magnetos 
of enemy airplanes when they attempted an 
attack. None of these enthusiasts seemed 
to realize the limitations of their sugges- 
tions. A man 
lights to anti-aircraft guns, and so fire 
along the beam of light. He neglected the 
fact that the path of a shell and the path 
of a ray of light are somewhat different. 
Among other weird inventions was one 


. No Man's Land. 


planned to attach search- 


for throwing live wire cables against the 
enemy, using rockets to get the cables across 
It was suggested tha* a 
tunnel be built all the way into Germany, . 
and also that trained cormorants be sent 
to pick the mortar out of. the chimneys: of 
the Krupp factories at Essen. з; 7 
There 15 little doubt that Baron Mun- 
chausen would fade away before some of 
these wild-eyed projectors, and the Keeley 
motor yields in absurdity to such idea 
as are detailed above. : 


Timing Motorcycles Electrically 


The beach at Florida has long been used 
as a speeding course for motor propelled 
and even wind propelled vehicles. , It is of 
course almost evel and the slight incline 


towards the water is so little that it fur- 
nishes an ideal course for exhaustive ex- 
perimentation with high speed vehicles. 
hoto- 
each, 


We reproduce a rather remarkable 
graph of a motorcycle at Daytona 





” 


graph. 


ose Google 


How Science Accurately Measures the Speed At Which Racing 
Cars and Motorcycles Travel, By Means of the "Electric Chrono- 


making over 100 miles an hour. While this 
speed as been greatly exceeded; it is rarely 
that such a good photograph is obtained, 
of a machine at any such speed. 

As many of these speed tests are made 


over rather short distances, the period re- 


quired to cover the course must be accu- 
rately determined, and to give a scientific 
touch to this determining, ап electric 
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timing and recording apparatus is used. 

The recording apparatus we illustrate in 
the left-hand photo. The machine runs 
over a contact strip and thus operates the 
electrical device. It is so delicate that it 
records one one-hundredth of a second and 
in order to impart authoritative accuracy 
to its record, a government chronometer 
is used for the time. 


A Remarkable Photograph Showing Motorcycle Driver Traveling 
At a Speed of 112 Miles An Hour, or One Mile 


in 32 Seconds. 





Electric Effects in “Welcome Stranger.” 


A theatrical production which has de- 
lighted the audiences of New York for 
many a month and which has still a 
tremendous pulling power -with the 
theatre-goers, is the play at the 
Cohan and Harris Theatre, “Welcome 
Stranger.” Not only is this play cap- 
tivating because of its mirth and light 
comedy, but it will also appeal to the 
scientifically inclined individuals. 

Many clever models are introduced 
into the play at very appropriate mo- 
ments. In one scene in the play, a 
photo of which is reproduced, a model 
of the city as it will appear when fully 
electrified is given; the lights in the 
city streets are seen to automatically 
flash on, the miniature houses have their 
lights intermittently thrown into or out 
of circuit, and even tiny, miniature street 
cars fully illuminated, are scen to pass 
up and down over the hills and thru 








Strange as it may seem, both the 
cigar lighter and the phonograph horn 
are very simply made. Each device is 
attached to an arm which is connected 
by rubber bands, to the under surface 



















cleverly this generator has been made 
for the performance,—entirely composed 
of wood, with the exception of the 
bearings and only half of the generator 
having been built. It became neces- 


Dynamo Shown 
At the Leít Provides 
Much of the Realism of 
"Welcome Stranger"; 
Made Out of 

Wood.” A 
ze Attaché Stands 
Behind the Scene Drop, 
Against Which the 
Dynamo Stands, and 
Turns a Crank Which 
Is Connected to An 
Emery Wheel Аз 
Shown. In Line With 
the Brush Holders of 
the Dynamo Are a 
Number of Iron Spikes. 
When the Emery 
Wheel Is Turned 

Sparks Fly Off. 


Stage 

















“Welcome 
Stranger,” a 
New York The- 
atrical Success 
Contains a 
Number of In- 
genious and 
Effective Elec- 
trical Effects. 
The Photo At 
the Left Shows 
a Miniature City 
With Trolley 
Car in the 
Background. 











The contrivance is oper- 
ated by switches, which can be readily 
seen in the photograph, and the supply 
from dry batteries is connected into 
the circuit. 

In another scene an office desk is fitted 
with electrical contrivances of peculiar 


the valleys. 


nature. Thus, upon pressing a button, 
a cigar lighter pops up thru the desk 
top. On releasing a second button, a 
phonograph horn enters upward thru 
another part of the desk and acts as 
a dictaphone. 

































of the top of the desk. These rubber 
bands are now in a stretched condition. 
When the button on top of the desk 
is pushed, a catch releases the cigar 
lighter or phonograph horn which is 
impelled upward thru the desk via the 
rubber band stimulus. 

When the door to the dynamo room 
is opened, the dynamo is shown in full 
operation. Sparks are flying from the 
brushes and the entire device seems to 
be real. On closer inspection from 
behind the scenes, one can see how 


A Hygienic Tooth 


The tooth-brush we illustrate is con- 
ducive to health. We are now living in 
an age of, what we may venture to call, 
cleanliness. The surgeon Lister was 
one of the great originators of antisep- 
tic surgery, but much of his work when 
investigated, resolves itself into clean- 
liness. А tooth-brush once used is 
dirty for the rest of its life, so we illus- 
trate in the present photos a tooth- 
brush which is used 
only once and then 
thrown away. 
slotted handle is pro- 
vided into whose 
slot the brush por- 
tion is placed. This 
is of special shape so 
as toreach all parts of 
the dental process. 
This is done by hav- 
ing it rather short so 
that it will not bridge 
across the arch of 
the teeth, leaving 
portions untouched. 

After опе use, 
the brush portion is 
thrown away, 
that the tooth-toilet 


Inserting a New Element of the Latest 
Hygienic Toothbrush, the c Member 
SO Being Removed aad Discarded After One 
sage. 


operation is always started with an un- 
used brush, which is of course supplied 
carefully wrapt and absolutely germ 
free. The handle is of impervious ma- 
terial. The wrapping of the brush por- 
tion is so cleverly managed, that wnen 
a brush is removed for insertion in the 
handle, the operation leaves the remain- 
ing ones sealed up. Thus, those em- 


ploying this brush, have the luxury of 





and Used 
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The Toothbrush Brush Elements Come Wrapt 
in gom BT and One Is Broken Off 
ch Time the Teeth Are Cleaned. 


sary to simulate the sparks sometimes 
seen on the generator between the com- 
mutator and brushes. This was cleverly 
done by having four iron nails rest 
against an emery wheel, which emery 
wheel constitutes part of the rotor, and 
an attendant in back of the dynamo 
turns the crank furiously to spin this 
"armature wheel" and thus we have 
sparks to order. The delusion create: 
by this contrivance is perfect, and both 
the plot of the play and the actors are 
well deserving of praise. 


Brush 


a new brush every day. In general it may 
be compared to the system of supplying 
soap in restaurants, hotels, boats and 
Pullman cars, where a new cake of soap 
in its individual wrapper appears every 
day on the washstand. 

It is said that an ordinary tooth-brush 
after a few weeks use, usually contains 
from one to two millions of germs.: 
There is no need of getting frightened, 
. as such brushes have 

been used for many 
years, but in and 
| among nations we 
are inclined to con- 
sider  semi-civilized 
a stick with the 
end chewed takes 
the place of a tooth- 
brush, and if thrown 
away day by day 
really puts the semi- 
civilized person, as 
we are proneto call 
him, on a better 
hygienic standpoint 
than we are wont 
to occupy ourselves, 
when we really come 
to think it over. 
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illustration shows va- 
rious sizes and styles 
of display letters, ty- 
pal borders and rulings 
all photographically re- 
` produced from originals 
made onone 84-character writing 
machine in which the outlineals 
\ Yi AS ( /\\ В displace an equal 
ber of  unessential types. 
All of these new geometricals are 
во adjusted as to connect at the 
ends with underscore marksif во 
desired. Straight marks are во 
long and have such slant that con- 
nected lines can be struck up and 
down or slanting across а sheet. 
Otherwise the keyboard is normal. 
Outlineals are unpatented, They 
can be made for all machines, 

A black-record ribbon is used. 
Intricate florets, interlacings 
and intersections are typed by 
striking one or more outlineals 
over an equal number of differ- 
ent ones, as: \\/, if typed on 
the same point, will produce jj. 
Here the printing is necessarily 
allin black, but striking chro- 
matic effects are produced in 
originals by using. a two-color 
ribbon. Excellent card signs for 
advertising purposes can be made. 

Various: sizes of type are made 
by scientifically grading the de- 
‘gree of photographic reduction. 

About twenty years ago a devel- 
opment of this technic which did 
not include displayéd characters 
was Called callitypy by Jacob 
Backes of New York, who prepared 
these data and illustrations; 
the stated name for this art is 
now in all unabridged dictiona- 
ries. The corresponding terms in 
German and French are, гөзрөс- 
tively: Kallitypie, callitypie. 
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сыза item wiis- Chinese Pigeon Whistles 













tles are 
the pigeon’s tail concert, for the instruments in one There are two distinct types of whistles, 
€ x and the same flock are all tuned dif- those consisting of oblong bamboo tubes 
starts. ferently. Onasereneday іп Peking placed side by side, and a type based 
where these instruments are man- on the principle of tubes attached to a 
ufactured.with greatcleverness gourd body or wind-chest. They are 


and ingenuity, it iseven possi- lacquered. in yellow, brown, red and 
ble to enjoy this aerial music black, to protect the material from the 
while sitting in one’s room. (Continued on page 191) 





MONG the unique and novel musical 
devices of ina, not generally 
known in this country are their 
ingenious pigeon whistles. These whis- 
tles are very light, weighing only a few 
grams and they are attached to the tails 
of young pigeons soon after their birth, 
by means of fine copper wire; so that 
when the birds fly, the wind blowing 
through the whistles sets them vibrating, 
and -produces a melodious open-air 
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Can We Obtain Electricity Directly 


from Coal? 


By PROF. Т. O°’CONOR SLOANE, Ph.D., LL.D. 


HE heat engine of the steam or of 
the internal combustion type is’ 
subject to the fundamental second 
law of thermo-dynamics, under 


which it is impossible for it to 
utilize all the potential energy of the fuel. 





Fig. 1. Carbon-Iron Couple, the Iron Container 
Being the Cathode, and Lead Oxide the Electrolyte; 
Melted Lead Is Formed and Sinks to the Bottom. 


Besides this fundamental law defining 
loss and limiting efficiency, there are other 
sources of waste—radiation of heat from 
the machine itself, imperfect operation, 
and defective cycles which reduce effi- 
ciency to a small percentage of the heat 
value of fuel. 

In the case of the steam-engine, if 
there were no friction and no losses with 
the best practical conditions, over half of 
the potential energy of the fuel would be 
lost under the action of this law. The 
amount lost is determined by the range 
of temperature utilized in the engine. 
This begins at 212 degrees F. or over, 
according to the operation of the con- 
denser and extends to the maximum tem- 
perature of the steam. The latter is 
limited by considerations of lubrication, 
packing and other practical factors of 
operation. The heat extending from 212 
degrees F. or whatever the condenser 
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Fig. 2. Iron-Carbon Cell with Septum. The Right 

Hand Division Centains Fused Litharge; the Reduced 

Lead Sinks to the Bottom and Enters the Left Hand 
vision. 
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temperature may be, down to the absolute 
zero, 459.4° Е. is lost under this law. 

In the internal combustion engine a 
much higher temperature is reached, with 
a far greater range and with much higher 
efficiency compared with the steam en- 
gine, but the fuel used is more expensive 
than coal and this neutralizes the ad- 
vantage. The second law may be reduced 
in effect, but with the use of fuel of 
increased cost per thermal unit. 

The energy in 2/10 lb. of coal repre- 
sents about one horse-power hour—in the 
best steam engineering practice it may take 
two pounds of coal to develop one horse- 
power hour. 

The primary battery is not a heat en- 
gine and if in a primary battery, carbon 
could replace zinc and be economically 
oxidized as zinc is, a prima facie basis 
would be established for utilizing nearly 
all the energy of the carbon which may 
be considered as fuel. 

'The proposition is sometimes not quite 
correctly called the "direct conversion of 
heat into electricity" and has proved a 
tempting subject for inventors altho their 
efforts so far have failed. Even the prin- 
ciples on which their inventions operate 
in some cases, are open to discussion. 
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Fig. 3. Porous Diafram Iron Carbon Cell: This Is an 
Approach to the Principle € the Daniel Cell: Con- 
Struc А 


Again, leaving the primary battery, it 
would seem that in the thermo-electric 
effect, there would be some possibility of 
high efficiency, but altho thermo-electric 
batteries have been constructed which 
were really useful, the heat in some small 
ones of a Bunsen burner being enough 
to give a laboratory current for electro- 
deposition of metals and the like, attempts 
to build up large and efficient thermo- 
electric batteries have also failed. 

We believe it will interest our readers 
to have described to them, a few of these 
attempts at the direct conversion of heat 
into electricity, and we can assure them 
that a successful solution of the problem 
would be a great advance, altho we see 
very little chance of its being done in 
the near future. It is even a matter of 
conjecture whether it will ever be suc- 
cessfully accomplisht. 

If a voltaic couple could be devised in 
which the cheap element, carbon, would 
be oxidized by an inexpensive method, 
the problem would be near solution. For 
here there is no second law of thermo- 
dynamics overhanging the reaction of the 
battery, there is no heat to be lost, there 
is no reason why a very large percentage 
of efficiency should not be reached, but 
it has never been done. 
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The Jabiokoff couple is based on an at- 
tempt to carry out the above principles. 
Carbon is the element consumed; it rep- 
resents a substitute for the zinc of the 
ordinary battery. The other electrode is 
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Fig. 4. Jacques Cell; Much Discussion Has Been 
Excited by is Cell. It Is Even Suspected That 
t May Act by Thermo-Electricity. 


a bar of iron which undergoes no change. 
Instead of sulphuric acid, copper sulphate 
solution or ammonium chloride solution 
of the various typical primary batteries, 
fused potassium nitrate or sodium nitrate 
is employed. This is supposed to be elec- 
trolyzed and to attack and oxidize the 
carbon, the evolution of carbon monoxide 
gas representing such oxidation. An elec- 
tromotive force of 1 to 2 volts is claimed 
for this couple. 

But the nitrate is expensive, the heat 
required to keep it fused is an item of 
expense and common cheap coal cannot 
be used as the positive electrode, so while 
carbon is being burned, it is not cheap 
carbon, but a very expensive kind, some- 
what similar to arc-light carbon. 

Another combination is carbon, lead 
oxide (litharge), iron. In the cut, Fig. 1, 
the central electrode is carbon, the iron 
crucible (at once battery jar and nega- 


. 5. Blumenberg’s Cell; an Annular Boiler B, B 
D. dios Steam to be Blown Thru the lyte, 
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Fig. б. Short’s Cell; the Lower Terminal Is in Con- 
nection with the Outer Iron Container and with 
Melted Lead in the Bottom. 


tive element) is charged with lead oxide 
which is maintained in fusion. Ап elec- 
tromotive force is generated, metallic lead 
sinks to the bottom and carbon dioxide 
gas is evolved. The metallic lead is 
quickly oxidized by melting in the open 
air and is ready for use again as the 
electrolyte. It is even possible to have 
this regeneration take place almost auto- 
matically so that the lead would be what 
is known as a carrier of oxygen. 

One of the cuts, Fig. 2, shows a varia- 
tion on the above arrangement. The 
carbon electrode is in the right hand divi- 
sion; the heavy metallic lead flows to 
the left hand division and is oxidized 
there, the oxide accumulating and floating 
on the lead surface and being transferred 
to the left hand division. But this com- 
bination gives low results. 

The next cut, Fig. 3, shows what was 
thought to be a step in advance. The 
iron battery jar is lined with an insulat- 
ing material and a porous diafram divides 
it into two parts. In the left hand divi- 
sion an iron electrode is surrounded with 
melted lead oxide; in the right hand divi- 
sion is the carbon electrode surrounded 
by melted sodium -nitrate and potassium 
nitrate. Here the regeneration of the 
electrolyte is impossible. Again where 
lead oxide is used, it soon becomes con- 
taminated by the ash of the carbon. 

We next illustrate the Jacques cell, 
Fig. 4, one which has excited a great 
deal of interest within a recent period, 
and whose action is not yet certain. In 
all the carbon consuming cells the ques- 
tion arises as to whether it is a true elec- 
trolytic generation of potential or how 
far it is a thermo-electric generation. Re- 
ferring to the cut, we have the carbon 





Single Thermo-Electric Couple; a Number 


Fig. 7. 
of Such Couples Constitute a Battery. 
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in the center, surrounded by fused caustic 
soda in an iron vessel. The vessel acts 
as a negative or unattacked plate. An 
air pump blows air thru the soda, the 
current of air being divided into small 
jets by a rose. The carbon under these 
conditions burns up; sodium carbonate 
curiously enough, forms only in part, but 
the electrolyte continually experiences de- 
terioration from impurities in the carbon. 

Blumenberg’s cell illustrated in our 
next cut, Fig. 5, is a sort of development 
of the Jacques cell. The carbon in the 
center is surrounded by a fused so-called 
“electrolyte” containing lime, cryolite and 
caustic soda, which is kept in fusion by a 
fire, and is contained in an iron or copper 
vessel which forms one of the plates of 
the battery. Superheated steam, gener- 
ated in the annular boiler is blown thru 
the mixture. This does the work of the 
air in the Jacques battery. 

An excellent example of a litharge bat- 
tery is the Short cell shown in the cut, 
Fig. 6. In the outer vessel the lowest 
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Fig. 8. Multiple Thermo-Electric Couples; This 
Illustrates the Series Connections of Thermo-Elec- 
tric Couples. 
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10.  Gas-Fired  Thermo-Electric 


Fig. Р 
Useful for Small Currents. 


Battery; 


layer to be seen is melted lead with which 
a conductor T; is connected. This lead 
is surmounted by a layer of melted lith- 
arge in which is immersed the bottom of 
an iron vessel containing granulated car- 
bon. Arrangements are made for blow- 
ing air thru the metallic lead to form 
litharge and the carbon in granulated 
form is contained in the iron vessel which 
is perforated at the bottom to admit the 
fused litharge. Тһе couple really is a 
carbon lead battery excited by melted 
litharge. 

As the carbon becomes oxidized under 
the action of the battery more and more 
metallic lead is formed, but as the bat- 
tery runs out of litharge, more is supplied 
by the air blast oxidizing the lead. 

Altho the efficiency of thermo-electric 
batteries is low, they are exceedingly con- 
venient and have a more or less extensive 
use. They are based on the following 
principles: If a closed circuit, Fig. 7, is 
made up of two conductors of different: 
material, and if the junctions are main- 
tained at different temperatures, a cur- 
rent of electricity will be generated owing 
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Fig. 9. Coal-Fired Thermo-Electric Battery; an At- 
tempt to Produce Electricity Directiy on the Com- 
mercial le. 


to the production of potential difference. 
Two dissimilar pieces of metal connected 
at the ends constitute what is known as a 
thermo-couple corresponding to the single 
couple of a primary battery. The voltage 
is very slight and usually the current may 
be taken as relatively very large owing 
to the low resistance. 

To get any available voltage, a great 
number of the couples are connected in 
series, zig-zag fashion, Fig. 8, so that the 
circuit is not closed by each pair, but is 
only closed when the free ends of the 
entire zig-zag set are brought into electric 
contact. A thermo-electric battery is in- 
teresting as it perfectly represents the 
direct conversion of heat energy. into elec- 
tric energy. But up to date, it has proved 
very uneconomical and only of use in 
exceptional cases. In the illustrations we 
show a few typical thermo-electric bat- 
teries which have proved of some practical 
value. 

The effort to directly convert the po- 
tential energy of fuel into electrical energy 
with any reasonable degree of efficiency 
has failed up to date, yet it is hard to 
believe that it will not be accomplisht 
eventually. 

























































































Gas-Fired Thermo-Electric Battery; 
Añanted Especially for the Laboratory 


Fig. 11. 





First Prize $25.00 
HIGH LEVEL AND RESERVE GASOLINE 
TANK 


The following described device has given 
satisfactory service for some time on a Ford 
one ton truck so I will attempt to describe 
same for the benefit of your readers. 

Some cars that do not have the vacuum 
gasoline system are apt to become stalled 
on a steep grade of considerable length. 
After having this happen once, I constructed 
the device described here and have had no 
more such trouble. 





A: lrergenty gasolme supply. В: lire tocarburelar e 
D: Y comectian. F- бтз? on stop cock Pro hile in clash 


A Reserve Gasoline Tank Such As This Will 
Be Found a "Friend Indeed" When Stuck On 
a Grade With Low Gas in Your Tank. 


I secured a small brass container with a 
capacity of about one pint and mounted it 
on the dash immediately behind the engine 
as shown in the sketch. It should be located 
as high above carburetor as possible. A 
“Y” connection for attaching to the car- 
buretor where the gasoline line connects 
was then secured and put in place instead of 
the regular connection. Then re-connect 
the regular line and another to the new con- 
tainer on dash. A small stopcock was sol- 
dered into this container and was provided 
with an extension handle thru dash so that 
it could be operated from seat. 

Contributed by THOMAS C. MOFFET 


Second Prize $25.00 
MOTOR-CYLINDER COMPRESSION 
GAGE 





Are you over-hauling your car or motor- 
cycle? If so, you want to be sure that you 
do not lose compression. You may have to 
put your machine back into the garage and 
find out where the trouble lies. I had the 
same thing happen to me but I am making 
sure this spring with a little tire gage and an 
old spark plug base. Here's how: 

Take out the porcelain or mica insulator 
and in place fit the tubular tire gage like in 
the sketch. It can easily be removed again 
and used for its original purpose, as a tire 





Ire Gauge ~ 
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How a Tire Gage Was Used to Measure the 
Compression in the Engine Cylinder. 


gage. All you have to do is put it in the 
place of spark plug, turn over your motor, 
and it will register the amount of pounds 
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$50.00 IN PRIZES 
Paid for "Motor Hints." 


Most of our readers have a car of their 
own, and any number of them have made 
certain improvements on that car. We 
want to know about these improvements. 
What we want are PRACTICAL ideas, 
not freak stunts. The idea should be 
simple enough, so that anyone handy with 
tools can duplicate it. Note that the idea 
does not necessarily have to be electrical 
in any way. 

We would like to have a photograph of 
the stunt showing that it was actually 
tried, buc this is not absolutely necessary 
to win a prize. A simple sketch will do 
showing the essential parts, etc. 

We will pay the following prizes each 
month: 


FIRST PRIZE................ $25.00 
SECOND PRIZE.............. 
THIRD PRIZE............... 


All other accepted articles, which win 
no prizes, will be paid for at the rate of 
$2.00. Articles submitted should not be 
long ones. About one hundred to two 
hundred words will suffice. Address all 
manuscripts to Editor, ‘‘Motor Hints," 
care of this publication. 
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pressure in the cylinder. After trying it in 
each, you can easily see which is the weakest 
cylinder. 

This little trick will save you a lot of un- 
necessary time and cuss words, and is well 
worth the trouble of making. 

Contributed by O. J. THIELHART. 





Third Prize $10.00 


LOW WATER ALARM 
“А Warning for Low Water in the Radiator" 
Some people find it hard to keep enough 
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When the Water Gets Too Low in the Radia- 

tor the Whistle Blows, If You Adopt This 
“Alarm” Scheme. 


water in the radiator. And when the water 
gets low the radiator begins to steam and as 
the over-flow pipe carries the steam back 
under the car, it is not noticed until the 
pressure gets great enough to leak out under 
the radiator cap. So why not solder a little 
ten gent whistle to the bottom of the over- 
flow pipe so when the steam begins to rise it 
will whistle like a peanut roaster. 

To make a warning signal like this is not 
a hard job for anybody that can solder and 
is handy with tools. 

First get a piece of copper tubing the 
same size or a little smaller than the over- 
flow pipe and about six inches long and bend 
itasin fig. A. Then solder it on asin fig. B. 

This signal will never fail to warn you 
when the water is low and needs attention 
before it damages the radiator or the car. 
Contributed by HARRY M. BROCKWAY 


A "CARBURETOR-LESS" CAR. 


Once upon a time, I played a trick on my 
"Ford." The carburetor had been bother- 
ing me for some time. An idea presented 
itself to me, and I went to work on it. 
Briefly, the idea was this: To do away with 





the carburetor and draw the gas (not 
gasoline) from the gasoline tank directl 
into the cylinders. To accomplish this, 1 
removed the gasoline chamber from the 
carburetor, leaving the butterfly valve in- 
tact, so that the flow of air could be regu- 
lated, and so fastened the gas pipe from the 
gasoline tank to the carburetor that the gas 
from the tank was drawn into the cylinders 
by the suction of the engine; and the mix- 
ture of gas and air was regulated by the 
butterfly valve, to which was fastened the 







throttle. There was one air inlet to the 
Ната [^ Engine | 
; Shut Off Valve 
Air : 
Inlef- 


Ever Hear of a Carburetor-less Auto? Here's 
How One Genius Tried doch a Stunt Success- 
ully. 


gasoline tank and this was extended to the 
bottom of the tank below the level of the 
gasoline, so that the suction from thr 
cylinders drew the air from the inlet pipe 
thru the gasoline in the tank, making a very 
strong mixture of gas which was drawn 
into the cylinders. There was a valve in 
the gas line to shut off the supply of gas 
in order to stop the engine. 

How that Ford did run! My only trouble 
was that I could not control the speed of 
the engine very well when it was running 
free. One would naturally think that if 
the engine should backfire, it would ignite 
the gas in the tank, but that however, did 
not happen owing to the fact that a rather 
small gas line was employed. It would, how- 
ever, happen with a large gas line, but this 
can easily be remedied by inserting screens 
at various places in the gas line. I ran my 
Ford with this arrangement for several 
weeks and it caused a great deal of curi- 
osity. The sketch shows the arrangement. 

Contributed by B. F. WING. 


REPAIRING INNER TUBES. 


The following stunt is one that we use 
considerably in the garage, and is as good, 
if not better, than a vulcanized job. 

Sometimes a customer brings in a tube 
that has a long rip or hole in it, and so 
large that an ordinary patch would not 
hold. 

Clean the inside of the tube where the 
hole is as well as the outside with gaso- 
line. When it has dried coat the inside 
(for about one-half an inch where the hole 
is) with rubber cement and let it get rea 
tacky. As soon as it is put on the patch 





Oofsice patch — 


Superior Method of Repairing Inner Tubes 
With Two Patches Instead of One. 


and let dry. Do the same on the outside. 
This makes a double patch where the hole 
is. One on the outside and one on the 
inside. 
Contributed by 
M. P. LITTLEFIELD. 


Home Mechanics 


Conducted by WILLIAM M. 


ADJUSTABLE PORCH TABLE 
A table is shown in Fig. 2 that can be 
hooked over the top of the porch rails at 
any place for the moment desired, and with- 
out preparation removed ог replaced. 


The table can be manufactured from a large 





A Home-Made Porch Table Which Can Be 
Constructed From Odds and Ends Found 


About the House. It Can Be of Any Width 
Desired and Is Readily Removed When You 
Are Thru Using It. 


bread board, commonly sold in hardware 
stores, the various pieces of the frame 
are made from ordinary lumber. 
drawings show its construction. To keep 
the bracing frames in position a stop piece 
is secured with screws to the underside 
of the table in front of the upper frame as 
illustrated—this prevents the frame from 
falling. To hold the lower bracing frame in 
line with the upper one, a cleat is secured to 
the latter as shown. The table is hinged 
and can be let down, after folding the brac- 
ing frames, and then can be stored in a 
restricted space along the porch rail. The 
apparatus should be painted to make it 
waterproof. 


METAL RECORD TRAYS 
Many phonograph record filing cabi- 


nets and racks are known, but all are : 
costly both in price and they often take : 


up valuable storage space. The tray, 
made of thin metal (tin, copper or iron), 


shown clearly above—has the advantage of : 


cheapness and of providing ample room 


lnstrumertal Music (violin) 


96 Carnival of Venice Staben 
97 Old block Joe Ole Bull 
98 Habanero fram Ormen Caberim 





Phonograph Record Trays Are Welcome to 
Every User of Records—Here Is a Simple In- 
&exed Tray Made of Tin. It Can Also Be 
Made of Wood. The Tin Is Bent Into Shape 
Over a Wooden, Form or Pattern As Shown. 
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for a good number of records. Besides 
the paper envelope, with its label, com- 
ing with each record, is also preserved 
as a part of a cataloging scheme. To 
bend, and solder the corners of the trays 
(there is a tray for each shelf in the cabi- 
net), it is advisable to make a wood frame, 
such as is illustrated in a partly formed 
tray in the drawing. All of the trays 
are made on the one frame, thus insuring 
a uniform shape or size. The metal is 
shaped with shears as shown, then bent 
and soldered at the corners on the frame. 
Index slips are attached to the trays, and 
a number tag of cloth is glued to each 
paper record cover. The object of these 
individual tags is two-fold; first to num- 
ber each record for identification as indi- 
cated by the index slip, and to enable any- 
one to lift the pile so that any particular 
cover with its record can be pulled out 
above the edge of the tray. 


A CHEAP GAS HEATER 


The home mechanic has only to invest 
the small sum of ten cents, and a few 
minutes time, to obtain a good durable 
gas-heater. This device consists of a 
metal toasting frame, which is provided 
with four ledges bent outwards and up- 
wards, for holding toast, and the ordi- 
nary brass ring used for holding the glass 
lobe on the gas fixture. The toaster 
is obtained at any five and ten-cent store, 
the ring is provided with the fixture as 
a part of its equipment. In using the 
toaster, straighten out the angles in the 
ledges, then bend all down so that they 
will fit the globe ring in a circular fashion. 
This will make a drum heater of the toaster, 
with its round bottom inclosed within 
and supported by the ring. The toaster, 
used in its original shape on any variety 
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IMPORTANT: 


TO NEWSSTAND READERS 


N order to eliminate all waste 
and unsold copies it becomes 
necessary, beginning with this 
month, to supply newsstand 
dealers only with the actual 
number of copies for which they 
have orders. This makes it neces- 
sary to place an order with your 
newsdealer, asking him to reserve a 
copy for you every month. Other- 
wise he will not be able to supply 
your copy. For your convenience, 
we are appending herewith a blank 
which we ask you to be good 
enough to fill in and hand to your 
newsdealer. He will then be in a 
position toessupply copies to you reg- 
: ularly every month. If you are in- 
terested in receiving your copy every 
month, do not fail to sign this 
blank. It costs you nothing to do so. 


erts] c] c] | |] ntn 


То..................., Newsdealer 


Address ........ 


Please reserve for me. ХЕ 
copies of SCIENCE & INVEN- 
TION every month until I notify 
you otherwise, and greatly oblige 


Мате 22:2 9094 erre 


M————— ————— ОСТ 


————————————Á 


Address ................ 
—————M—YYU——————————Ü 
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BUTTERFIELD 


of gas or oil stove, will be found a most 
convenient appliance for heating, its shape 
being particularly suited for disseminat- 
ing heat. 






burner fpe Gos 
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This Simple Gas Heater or “Stove” As It Is 

Called in the Department Stores, Will Serve 

to Heat Up a Room Nicely These Cool Spring 

Mornings, Says Mr. Butterfield. The Air 

Seems to Be Heated More Effectiv:ly Using 

One of These "Stoves" On the Burner, Than 
With Open Tip Flames Alone. 


INVERTED DOME FOR ELECTRIC 
LIGHT 


Some times in working under an elec- 
tric bulb the light is found too glaring for 
convenience or safety to the eyes. To 
give a good degree of light, and at the same 
time to overcome the glare of the bulb, 
inverted domes of white porcelain have 
been made and installed on many large 
fixtures. It is not possible to fit domes 
of this character on all fixtures that ma 
need them, particularly many single bulb 
lights. In the figure herewith we show 
how the home mechanic can construct an 
inverted dome from a few pieces of brass 
or iron wire and a porcelain saucer or 
thin bowh, This arrangement will be found 
satisfactory in every way. 





The Simplest "Indirect" 
Made in An 
Glare Given 


Lighting Fixture— 
Emergency to Reduce the Painful 
Off By Incandescent Lamps, 

pecially Noticeable When Drawing or Paint- 
ing. A Thin China Dish, Painted, Preferably, 
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for the electricity she uses in kilowatt- 
hours, which is registered by the 
electric meter. In the May issue 
we learned how to compute and 
check electric light bills. What does this 


Р RACTICALLY every housewife pays 





Many People Believe That Electric Toasters 


and Other Devices Are Expensive to Operate, 
But When the Actual Cost Is Computed, This 
Is Not Found to Be the Case. 


term kilowatt mean? A kilowatt is 1,000 
watts. Тһе watt is too small a unit for 
practical use, so the larger unit, kilowatt, 
is used. You pay for the gas you use by 
the cubic foot; for the water by the gallon; 
and for electricity by the kilowatt-hour. 
Your electric iron consumes 550 watts. 
Suppose you use it for three hours steadily 
without once turning off the current to 
complete your week's ironing. How much 
has it cost you at $0.06 per kilowatt-hour 
to do your ironing? Solution: 3x550 = 1650 
watt-hours. 1650+1000=1.650 kilowatt- 
hours. 1.65х$0.05 =$0.099 or just about 
10 cents for your week's ironing. 

Your washing-machine motor is usually 
a L& horsepower motor. Let us see what 
it costs to do the family wash. A good- 
sized family wash can easily be done in 
four hours. Since one horsepower equals 
almost exactly 34 kilowatt, 14х34 = 16 kilo- 
watt or 125 watts, as the full load output 
of the motor. Sipce the motor is approxi- 
mately 70 per cent efficient, 125 watts — 70 
per cent of the power supplied to it at full 
load. Hence, the input —100X (125 +70) 
or 180 watts, or .180 killowatt. The num- 
ber of kilowatt-hours registered by the 
meter then, is .180 kilowatt times 4=.72, 
or a trifle less than 34 of a kilowatt-hour. 
This costs 0.72x$0.06 = $0.0432. The total 
cost, then of doing the family washing and 
ironing is $0.043--$0.10 or $0.143. This 
is less than the cost of “doing ир’ one man's 
shirt by a laundry. А washing-machine 
and electric iron will soon pay for them- 
selves, where a family wash is concerned. 
It should be noted also that the six-cent 
rate is a medium charge, and a lower rate 
of three cents is in effect in Chicago and 
other places after 60 hours use of maximum 
load. At the lower rate the cost of doing 
the family wash and ironing would be cut 
in half, or to about $0.07. 

A universal toaster, Fig. 1, has stampt 
on the bottom; volts 115-amperes 2.19. 
Let us see what it costs to operate it for 
one week if used for 15 minutes each morn- 
ing. Total hours per week 15/60x7 —1.75 
hours. 
amperes; hence, 115x2.19—252 watts or 
0.252 kilowatt of power. In one week, 
then, the meter would register 0.252x1.75 
or 0.441 kilowatt-hour. At the $0.06 rate, 
the cost of operating it is 0.441x$0.06 — 
$0.026. Not a very large amount to spend 
for a week, especially when one thinks of 
the greater convenience, and how much 
better fresh hot toast tastes than the usual 
kitchen product. 
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Now, power in watts=volts x` 





Cost of Operating 
Electrical 
Appliances 


The universal coffee percolator illustrated 
in Fig. 2, is marked as follows: volts 110- 
amperes 4.1. What will it cost to operate 
it every morning for one week, assuming 
that the percolator is used fifteen minutes 
each morning? Number of hours used per 
week is 7x15/60 21.75 hours; number of watts 
consumed is 110x4.1=451 watts; number 
of kilowatt hours registered by meter is 
451x1.75 +1000 =0.789; cost per week is 
0.789x$0.06 = $0.04734. Five cents is a 
small amount to spend for a week when 
one considers the better flavor obtained 
by this method of making coffee. 

“Water Heater: Consider next the cost 
of heating the water in the kitchen boiler 
by electricity. A special low rate of 14 


of one cent per kilowatt-hour with the 
electric range or 14 cent without the range 


























An Excellent Electric Heating Attachment of 
High Efficiency—the Electric Boiler Heater. 





is a typical rate for water-heater service. 
The reasons are that the heater is off when 
the oven is used during the day, conse- 





The Electric Range Is Finding More Favor 


Every Day, Owing to Its Freedom From 
Ashes, and Dust, Also Because It Does Not 
Heat Up the Kitchen. 
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lome Electrics 


Ву С. L. HOADLEY, M. 
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quently, the heater load is mostly at night, 
when the power plant load is light, and 
also, because of the surplus of cheaply 
generated power from the hydro-electric 
power plants of the South and West. Since 





The Electric Percolator Is Not Such a Bad 


Offender in “Watts Consumed” 


As 
Hoadley Points Out. 


Prof. 


the heater is not ON when the oven is in 
use, a flat rate of $2.50 per month is gene- 
rally charged instead of metering the heater 
oad. 

It figures out about the same if metered, 
as will be seen by the following: Suppose 
we have a type of heater as shown in Fig. 3, 
rated at 115 volts, 6.5 amperes. Such a 
heater will keep an ordinary 30 gallon tank 
heated to a temperature of about 180 
degrees Fahrenheit, unless an unusual 
amount of water is used at one time as might 
be the case at the end of a big washing. 
Assuming the heater is connected all the 
time, we have: Number of watts consumed 
is 115x6.5 =about 750 watts; number of kil- 
owatt hours registered by meter per day is 
24x750 : 


1000 =18 K. W.H. cost per 24 hours 
is $0.09 (18x$0.0014); cost per month is 
30x$0.09 = $2.70, which is not far from 
the flat rate. : 

Electric Range: The electric range is in 
common use thruout the West and its cost 
of operation will next be considered. Let 
us consider the Hughes range, model 47, 
illustrated in Fig. 4, which is suitable for 
the average family. The right-hand cook- 
ing surface burner israted thus: high—1500, 
medium—750, low —375 watts. Itisathree 
heat burner, that is, any one of three heats, 
high, medium or low may be used. The 
average housewife will require about one 
hour to cook dinner for an average family 
using all three surface burners at high heat. 
The left hand burner is rated 1100—550— 
275 watts; and the rear burner 440—220— 
110 watts. Two oven burners are rated 
at 1100—550—275 each; total kilowatt 
hours registered by meter for cooking 
dinner, is 1500+1100+446 +1000 = 3.04 
kilowatt hours. At the typical cooking 
rate of $0.03 per kilowatt hours, registered 
by meter, for cooking a dinner, the cost 
comes to $0.03x3.04=$0.091 or approx- 
imately 10 cents. 

The other two meals each requiring 
less cooking, combined, will cost about the 
same as this one meal, making a total of 
$0.20 per day on the average, or between 
$5.00 and $6.00 per month. The power 
companies in the West will usually agree 
to furnish power to include electric ranges 
on a flat rate basis of $10.00 per month for 
the average family. This amount covers 
cooking, lighting and water heater charges. 
When one stops to consider the added 
convenience, the freedom from odor, soot, 
smoke, etc., which the electric range affords, 
the slight additional cost of operation above 
that for coal, gas, etc., is well worth the 
money so spent. 








Practical Chemical __. 
Experiments 


BY PROF. FLOYD L. DARROW 


cles we shall take up a series of very 
interesting chemical experiments on 
foods and food adulterants. There are 
three principal kinds of foods: carbohy- 
drates, proteids and fats. The carbohy- 


I: this and one or two succeeding arti- 


Making а Test for Annatto Coloring 
Matter in Milk. Below:—Making a Test 
for Fats in Food. Note That in All of 
These Tests the Simplest Apparatus Is 
Used, All of Which Can Be Found in the 
Amateur Chemist's Laboratory. 


drates comprise the starchy foods and the 
sugars. Thus vegetables, as the cereals, 
potatoes, etc., are carbohydrates. These 
are compounds containing the elements— 
carbon, hydrogen and oxygen, but having 
the hydrogen and oxygen in proportion to 
form water. The proteids are nitrogenous 
compounds. Examples of this class are lean 
meat, casein of cheese and the white of egg. 
Butter, olive oil, salad dressings and the 
fats of meats are the best examples of the 
third class. The carbohydrates and the fats 
are energy producers while the proteids are 
tissue builders. Аз а foundation for work of 
this sort it will be necessary to learn the tests 
for these principal kinds of food constituents. 
Test Carbohydrates: To make the 
general test for carbohydrates a 15 per cent 
solution of alpha-naphthol will be neces- 
sary. This can be prepared by the experi- 
menter himself by dissolving 3 grams of the 
crystals of alpha-naphthol in 25 cc. of alco- 
hol. 'Then select some well known carbo- 
hydrate as wheat flour, powdered rice or 
starch. Place some of it in a test tube and 
fill the latter two-thirds full of water. Boil 
this mixture thoroly and then filter. To 5 
cc. of the filtrate add 2 drops of the solution 
of alpha-naphthol. 'Then holding the test 
tube in an inclined position add slowly 3 cc. 
of concentrated sulfuric acid so that it will 
ass to the bottom of the test tube, and 
orm a distinct layer below the other mix- 
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SOME SIMPLE FOOD TESTS 


ture in the tube. Under such circumstances 
apurple ring will form between the twolayers. 
This test may be repeated with any num- 
ber of carbohydrates and any foodstuff may 
be easily tested for their presence. А 
Test for Starch: First prepare a dilute 


Making a Test for Casein in Milk. This 
Simple Process Must Be Watched for the 
Endpoint of the Reaction. 


Making a Test for Proteids in Food. The 


Color in One Evaporating Dish Is Com- 
pared With the White Color of Another. 


solution of potassium iodide in water and 
add to it two or three small crystals of 
iodine. Shake until the iodine dissolves. 
Now to a pinch of starch in a test tube add 
5 cc. of water and boil the contents until a 
gelatinous mass has been obtained. Then 
nearly fill the tube with water and add a 
drop of the iodine solution. A deep blue 
color will result. 

Starch may be tested for in any food by this 
method. It will be found interesting work to 
make such testsona wide variety of foodstuffs. 

Test for Starch in Ice Cream: Place a 
small quantity of the sample in a test tube 
and boil with 10 cc. of water. When it has 
cooled add a few drops of the iodine solution 
and if starch is present the characteristic 
blue color will at once appear. 

Test for Glucose: Glucose is one of the 
most important of the carbohydrates. It 
is commonly known as grape sugar and is 
used very largely in the manufacture of con- 
fections. 

To make this test requires a reagent 
known as Fehling’s solution and consisting 
of two parts, known as solutions numbers 
1 and 2. 

Solution No. 1: 34.6 g. of copper sulfate 
in 500 cc. of water. 

Solution No. 2: 173 g. Rochelle salts, 50 
g. sodium hydroxid in 500 cc. of water. 

Dissolve a little glucose in 10 cc. of 
water. Then add 1 cc. each of solutions 


145 


numbers 1 and 2. Heat nearly to boiling 
and note the bright red color that is ob- 
tained. This color is characteristic in the 
presence of glucose. 

Various confections may easily be tested 
for glucose in this way. 


The Babcock Milk Test for Butter 
Fat. Milk Is Placed in the Test Bottles, the 
Milk Is Placed in the Test Bottles, the 
Testers Are Placed in the Centrifuge and 
the Percentage of Fat Determined. Below: 
—Making the Determination of Ash in 
Milk. A Definite Quantity of Milk Is 
Evaporated in a Dish and the Residue Is 
Incinerated Over a Burner. 





Conversion of Starch and Cane Sugar into 
Glucose: To a small pinch of starch in the 
bottom of a test tube add 10 cc. of water 
and 2 or 3 drops of concentrated hydro- 
chloric acid. Boil this mixture for ten 
minutes and test the resulting solution for 
phicose, using Fehling’s reagent as before. 

he bright red color will appear showing 
that starch has been converted into glucose. 
The chemical change consists in causing 
each molecule of starch to unite with one 
molecule of water. 

Cane Sugar may similarly be changed 
into glucose by boiling a solution of it in a 
test tube vigorously with one drop of con- 
centrated hydrochloric acid. As before the 
test for glucose is at once obtained. This 
process is called the “inversion of cane 
sugar." Ifa sugar does not at first respond 
to the test for glucose, but does after having 
been boiled with hydrochloric acid, you 
may know that cane sugar is present. If 
starch is present, however, the test is un- 
certain, for starch would also be hydrolized 
into glucose. 

A Test for Fats: In order to apply this 
test, place a few drops of olive oil in a test 
tube and cover with 3 or 4 cc. of benzol. 
Now place the test tube and contents in a 
beaker of hot water and allow it to stand for 
several minutes with occasional shaking. 


(Continued on page 188) 





Cypress Bungalows for the Birds 


viding better and more attractive 


ACH year sees a greater interest 
manifested by bird lovers in pro- 
houses for their feathered friends. 


By H. JOHNSTONE 


house roof or tree, whence a cat might 
jump to the pole and descend upon the 
innocent little tenants. Where such a con- 
dition obtains a second cat-guard should 


les lend themselves harmoniously to the 
andscape when painted white. А tin or 
galvanized sheet iron roof can be used and 
should be well painted to prevent rusting. 


We see but few. bird houses in the Бе placed a few feet above the bird house. А good general rule to follow, in building 


city, as people do not have the space in 
which to place an at- 
tractive bungalow for 
their feathered friends, 
and moreover, city peo- 
pie do not see so many 

irds nor such a variety 
of them as dotheir coun- 
try cousins. Itishoped 
that the drawings pre- 
sented herewith will 
serve as an incentive and 
will awaken in the minds 
of those who love these 
little creatures, the idea 
of providing not only 
comfortable but attrac- 
tive houses, for the mi- 
gratory birds who come 
to us in the northern 
climes to tell us that 
Spring is indeed here. 

One of the best woods 
of which to build bird | 
houses, whether large or | 
small, is cypress. Not 
only 1s this wood ve 
sturdy and one that will 
withstand all kinds of 
weather, but it can be 
finished up in any man- 
ner desired, either a 
natural finish with oils or 
varnishes or else by 
painting with different 
colors. 

Probably one of the 
most important things 
to remember about bird houses, especi- 
ally if you want to watch and study 
the birds, which means having the bird 
house or houses near your dwelling, is the 
fact that birds are in general very wise 
little fellows and many of them will not 
make their home near premises overrun 
with cats, dogs and English sparrows. 
One authority in describing this important 
feature of bird house location mentions 
that, if these three are eliminated or kept 
to the minimum, then other birds will come 
—robins, orioles, king birds, waxwings— 
these and others will nest in orchard trees 
or in bird houses placed in or adjacent to 
such trees, while in the dead limbs and 
bird houses will be found bluebirds, wrens, 
swallows, woodpeckers, chicadees, etc. 

Whether or not you possess one or more 
cats, care should always be taken to pro- 
vide against stray cats climbing the trees 
or poles on which you have placed bird 
houses and in one of the accompanying 
drawings an excellent and approved type of 
barbed wire cat-guard is illustrated. The 
cat-guard may be built with the lower 
strand of barbed wire, or better still all of 
the strands running around the tree may 
be composed of barbed wire. Where the 
bird house is placed on,top of a pole, a single 
wire cat-guard will protect it in practically 
all cases, except when it may be close to a 
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A double cat-guard protection should be 





The МИ of Providing Homes for Our Feathered Friends—the Birds—is One That is Felt by Young 
and Old Especially at This Time of the Year, When the Warblers are Returning from Their Winter 


Sojourn in the Southland. 


used in almost all cases where the bird houses 
are placed in a tree, and particularly where 
there are a number of trees close together, 
for a cat may climb an unprotected tree 
containing no bird homes, and then jump 
from that tree to an adjacent one containing 
bird houses. 

The young bird student most probably 
will want to start by providing small homes 
for his or her feathered friends, several well- 
designed styles of which are shown in the 
accompanying drawings for different birds. 
Those who are particularly enthusiastic 
and have the time to devote to cultivating 
an extensive friendship with birds, will 
find it interesting to construct one of the 
larger "apartment houses," which will have 
: capacity {ог a- dozen or more “bird fami- 
ies. 

Of course, it is essential that food be 
placed out every day as well as water to 
attract the birds, and it is not only a case 
of building attractive looking domiciles for 
them, but in not painting them in gaudy 
colors. For many birds it is well to keep 
the colors as natural as possible and in 
Switzerland and Germany, where bird fan- 
ciers are legion, the roofs of the bird houses 
are frequently made of, or at least covered 
with, rough bark of a dark brown or similar 
natural color, the bark being obtianed from 
trees in the forest, Bird houses placed on 
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and finishing bird houses, is to remember 
that birds usually like 
to place their nests in 
the crotches of trees and 
they, therefore, would 
seem to like the color of 
natural bark, etc.; there- 
fore, it is well to keep 
the color scheme of bird 
houss in sympathy 
with that followed by 
nature in dressing the 
trees. Another good 
hint in this direction 
would be to use green 
as a leading color for 
painting bird houses. 

There are several 
ways of mounting or 
supporting bird houses; 
in some cases they are 
ДА] hung on a nail or may 
| be rigidly supported on 
a tree or post, but for 
some birds it is quite 
desirable to suspend the 
bird house by a hook 
and ring in the top of 
the structure, so that it 
can swing gently in the 
breeze. 

The St. Louis Bird 
Club and the National 
Association of Audubon 
societies, (1974 Broad- 
way, New York City), 
offer a $100.00 prize 
each year for the best 
types of bird houses built by boys or girls 
under 14 years of age. 

One very important factor in bird houses 
designing 18 always before us—that of 
keeping the bird house or houses clean. 
This can be done by hinging the floor to 
the side walls of the house so that the floor 
can be swung downward and cleaned thoro- 
oly. Bird houses mounted at the top of 
poles, etc., or high up in a tree can be ar- 
ranged with a rope and pulley, in order to 
be raised and lowered for proper cleaning, 
placing food and water therein, etc. The 
bird tenants should be assured of plenty of 
fresh air and for this purpose a row of holes 
is often bored in the sides of the houses, 
just beneath the eaves, but no ventilating 
hole should be bored lower than the entrance 
door, and all joints should be made tight, 
for drafts of air are dangerous. A small 
drainage hole should be bored in the middle 
of the floor if there is the least chance that 
rain may be driven into the door of the bird 
house. 

The best time of the year to erect bird 
bungalows is said to be in the Autumn, the 
birds becoming used to them and sleeping in 
them. The bluebirds come early and on 
many a mild day in Winter, one may see 
them as they are booking for a choice loca- 
tion. Bird houses should, therefore, be left 
up the year round and if built of cypress 
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Goodly 
Best and Most Durable Woods from Which to Construct Bird Houses is Cypress. 


they will last for many years, for this wood 
is опе that will stand all kinds of weathering, 
as caused by rain, snow and sleet. As one 
expert points out, the chief reason that birds 
migrate to the South in the Winter time is 
because they cannot get enough food, and 





also because of the poor accommodations 
afforded them in the northerly climes to 
keep them warm and comfortable. There 
are many enemies of house birds in addition 
to the pestiferous English sparrow, which 
must be looked out for; such are snakes and 


147 


"Ul ground ота project 
Ито near fo the ree 


A FOUR ROOM CYPRESS 
i; BLUE BIRD HOUSE 


End Elevation 
A CYPRESS HOUSE FOR SWALLOW OR MARTIN 





Variety of Bird Houses so that One Can Find Among Tham a Design Suitable for Their Particular Requirements. One of the 
lors for Painting Should be Neutral such as Gray, 


rown, Dark Red, etc. 


squirrels, red squirrels in particular having 
a bad reputation in this respect. Therefore 
suitable guards made of wire or tin should 
be provided to prevent these enemies from 
climbing to the nests and houses and 
frightening or killing their inmates. 


How to Make an Ammonia Fountain 


Obtain a wooden packing box about a 
foot square, turn it on its side and cut a slot 
large enough to insert the neck of the in- 
verted colorless bottle B. A piece of glass 
tubing T, fifteen inches long is drawn to a 
fine point and past thru a perforated rubber 
stopper which fits B tightly. A stout wire 
W, is also past thru a fine hole in the 
stopper and bent at both ends as shown. 
By turning it at H, the capillary end of the 
glass tube may be broken off later. 

When ready to fill with gas, have the 
stopper with its fittings removed from the 
bottle and see that the latter is perfectly 
dry. Next mix two parts of ammonium 
chlorid (sal ammoniac) with one part of 
fresh dry lime and place in a test tube sup- 
plied with a stopper and delivery tube. 
Pass this tube well up into the inverted 
bottle B, and then gently heat the test tube. 
The bottle will soon fill with ammonia 
gas, and when the delivery tube їз with- 
drawn, the prepared stopper with its capil- 
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МАТОВЕ OF SAL 
AMMONIAC AND 
Lime 


This Interesting Fountain Stunt Can be Tried by 

Even the Most Juvenile Chemical Experimenter. 

If Executed the Change in Color of the 

Water from a Transparent to a Beautiful Red Tint 
Becomes Startling- 


lary tube and wire is quickly inserted in 
place and made tight. 

If the free end of the tube T, is now 
lowered into a vessel X, filled with water, 
the fountain is ready to operate. First 
cool B with a fan or wet cloth and cause its 
gaseous contents to shrink. Then slowly 
turn H to break off the end of T. Instantly 
the water rises in T from X, and appears as 
a drop at the end of the capillary. The 
ammonia dissolves at once in it—causing 
a vacuum which lowers the pressure to such 
an extent that the water rushes in and can 
be heard as well as seen hitting the top of 
the bottle. This will continue until B is 
nearly full. 

If some phenolphthalein is added to the 
contents of X, the water will turn red as it 
discharges into B. If any copper salt be 
dissolved in X, then the contents of B will 
be a fine blue color. 

A little ingenuity will suggest other modi- 
fications of this rather striking experiment. 

Contributed by L. H. KIRBY 








Astronomical Photography for the Amateur 





HE possessor of a small telescope 

who has become interested in 

astronomy and who has followed 

the articles on the subject which 

have appeared from time to time 
in Science and Invention, has undoubtedly 
often wished, if he is a real enthusiast, 
that he might record some of his impres- 
sions by photography. Contrary to the 
statements made in some ofí the well- 
known books on technical astronomy, 
fairly satisfactory photos of the sun, 
moon and stars may be made with the 
small visual telescope of two to three- 
inch objective, such as the average ama- 
teur owns. It is true that such photos 
possess little or no astronomical value, 
but they are of considerable interest to the 
experimenter. 

The small telescopes, being intended for 
visual purposes only, are adjusted to bring 
to a focus only those rays best suited to 
the eye, the others being allowed to “wan- 
der rather widely." Unfortunately, in 
this instance, these visual rays are the 
red-yellow, while the light which affects 
the photographic plate is the “actinic” 
light, or that near the blue end of the 
spectrum. 


USE OF COLOR FILTER. 


To get the best results from one of 
these visual telescopes, a color filter trans- 
mitting only the yellow or yellow-green 
light should be placed either over the 
eyepiece end of the telescope, or over the 
object glass. Such a filter is not expensive 
and much better results will be obtained 
thru its use. They may be obtained at any 
photo supply house. 

The photos may be taken either with or 
without the eyepiece in place. The eye- 
piece magnifies the image, but it also re- 
duces its brilliancy, necessitating a longer 
exposure. The limit of exposure with a 
stationary telescope is, of course, that 
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during which 
the image 
moves a suf- 
ficient distance 


amnium mme 


Shows Ordinary 
Camera Placed in 
Line with Telescope 
dod : Eho- 
graphs of the Heav- 
enly Bodies. The 
Camera Lenses Are 
Removed and the 
Shutter Used Only. 


Fig. 2. Shows 
Home-Made Wood- 
en Camera Fitted 
on the Eye - Piece 
End of Telescope. 
Detail of This Cam- 
era Is Shown at 
Right. 

on the plate to 
. cause blurring. 
It is evident that the higher the magnifi- 
cation used, the shorter the exposure must 
be to prevent blurring. i 

When taking photos without the eye- 


Plate holder 


ron! plote 
Rear plate... 


fausing block 


Fig.4 





Fig. 4. Shows Detail of Plate-Holder and Wooden 
Focusing Block Used with Home-Made Astronomical 
Camera. 





Fig: 5. (At тап)! Shows the Moon at Thirteen Days, 

Taken with a 2” Obj oe 3 With Exposure of 114 
econ 

(At Right) Shows Full Moon Photograph 


Fig. 6 
Taken with 3” Objective. 


piece, the photo plate in a plate-holder, is 
placed accurately at the focus of the ob- 
jective of the telescope, and the proper 
exposure made. The size of the image 
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Fig. 3. How Home-Made Wooden Camera Is Built 
for Use with Small Telescope in Taking Astronomical 
saci, The Back Against Which the Plate 

er Rests Is Made Movable as Shown. 
thus formed is determined by the focal 
length of the objective, and is fixt in any 
given telescope. 

When sufficiently bright objects such as 
the sun and moon are to be taken, the 
eyepiece may be inserted to act as a mag- 
nifier, as mentioned above. The size of 
the image is then determined by the dis- 
tance of the plate from the end of the 
eyepiece, the image being focust by mov- 
ing the eyepiece in or out of the telescope. 

With a small telescope, it is practically 
impossible to use the eyepiece on the stars 
because their light is so extremely faint. 

I have found it impossible to use the 
eyepiece on the moon when it is in the 
first quarter. In taking the full moon, 
however, the eyepiece may be used to ad- 
vantage. The telescope used should have 
at least an alt-azimuth mounting. If the 
experimenter possesses a camera of a 
size about four by five inches, mounted on 
a tripod, it may be used as the telescope 
camera in the manner shown in Figure 1. 
The camera lenses should be removed en- 
tirely, only the shutter remaining. This 
arrangement is the only one which I have 
found that would take a satisfactory pic- 
ture of the sun, because of the difficulty in 
getting a short enough exposure without a 
high-grade shutter. 

A HOME-MADE TELESCOPE CAMERA. 


Where such a camera is not available, 
moon and star pictures may be taken with 
an improvised wooden “camera,” Figure 
2, which should be constructed to fit 
snugly over the end of the telescope. It 
may be open on the upper side, if used in 
a dark place at night, or may be fitted 
with a hinged cover, Figure 3. An ad- 
justment should be provided to secure 


(Continued on page 106) 





. 7. Excellent Phot h Fig. 8. Sun S Photo; ed, oe Fig. 9. Commencement of Annular ig. 10. Partial Eclipse of Sun 
PY e Halt Moon, Taken wi th 3, 1918. Dialram сеа i a Eclipse of Sun, Nov. 22.4 1919. Еуе- Ties, 1918. Daten pen- 
ya ure of Three Seconds Eye-Piece 75 x, Exposure 1/75th Piece 45 x. Distan of Eye-Piece 20 mm. Eye-Piece 75 x X; 
with 7" Objective Illustrated Second. from Plate 3". Exp. T/100th Second. Distance of e-Piece 


in Fig. 1. 
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This department will award the following monthly prizes: First prize, $5.00; 





second -prize, $3.00; third prize; $2.00. 


Th- purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the 
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea sub- 
mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. The article need not be very elab- 
orate, and rough sketches are sufficient. We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate sheets. 











An Elec 


This is a simple little device made from 
odds and ends usually found about any 
experimenter’s work-shop. It consists of 
an electro-magnet “A” taken from an old 
bell which is firmly fixt to a base “B.” 

The top of the magnet is arranged to 
take the bent strip “С” thru which the 
spindle is run, the spindle has a collar to 
prevent it going right thru. At the bottom 
end of the spindle is fixt the armature E. 
This may be conveniently made of old 
safety razor blades. The spindle ends just 
under the catch F which is arranged to 
hold a strip fastened to the gas valve. 

A piece of weighted string is run thru 
an eyelet “С” which pulls the gas valve 
to “off” when the catch is released. A 
bell push is arranged near the bed, one 
near the door and the pocket lamp battery 
completes the “gadget.” 


When the circuit is closed thru either 
push button the armature jumps up push- 
ing the spindle up with it; the catch is 
thus lifted allowing the weight t» pull 


FIRST PRIZE, $5.00 
the gas cock to an 
‘off’ position. This 
device has been 
operating for three 
years now without 
a hitch, and only an 
occasional change 
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Any Number of Push 
Buttons Can Be Used, 
Any One of hich, 
When Closed, Will Ac- 
tuate the Magnetic Re- 
lease and Shut Off the 
Gas. An improvement 
Would Be an Attach- 
ment for Turning On 
the Gas and Lighting It. 
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of batteries is neces- 
sary. Most of the 
strips are from a 
“constructor 


J. К. HOULT. 


tric Gas Extinguisher 








A Miniature Drum Controller 


Herewith are presented two pictures of 
a miniature trolley car controller,—one pic- 
ture with the case closed, and the other 
with the case opened to show the construc- 
tion of the drum and fingers. This control- 





SECOND PRIZE, $3.00 
ler was modeled from the General Electric 
Co.’s R.-28 controller, which stands about 
three feet high—while this model is only 
7X4 inches high. This controller was made 
from a cigar-box, a piece of blind-roller, 
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while a piece of blind-roller spring com- 
posed the resistance. This little controller 
works like a charm and had been in use 
quite a while without a hitch. I made this 
for use under an electric Christmas tree. 


Contributed by 


SSS Sh GEORGE 
[ • bine P. KRAFT. 
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A Miniature Drum 
Controller Such as 
Used оп Trolley 






Pieces of Inn 

> packed on the 
? blind roller 
т 
Illustrated. 
Useful for Control- 
ling Miniature 
Trains and Other 

Devices 
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A “Dark-Room” Flashlight for Photographers 


In these days of tank development, a 
dark-room ruby lamp is not necessary ex- 
cept with the dry-plate tank. The ordinary 
lamp is bulky and takes up considerable 
room in the traveling bag. To overcome 
this difficulty I simply cut out a disc of 
ruby glass and two rubber washers and of a 
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This “Dark-Room” Flashlight Is Easily Made in 


the Ingenious Manner Here Shown 
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size to fit my tubular flashlight. How the 
ruby glass and washers should be assembled 
in the flashlight so that no white light can 
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THIRD PRIZE, $2.00 


escape is shown іп the sketch. Since a flash- 
light is a necessary equipment of most trav- 
eling kits this attachment will be welcomed 
by all who load their own plate-holders, 
and those who do their own developing. 
I cut the gaskets from an old automobile 
inner tube. 
Contributed by J. H. SCHALEK. 


CLEANING PASTE FOR HANDS. 


Any hand cleaning paste for the shop 
worker should contain a satisfactory 
cleaner of enough strength to attack 
grease, ink or. dyes, as well as more 
solüble dirt and at the same time should 
not contain any excess of alkali, as this 
wil injure the skin.  Herewith is a 
formula which I have used for some 
time: 
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Soít soap, 90 oz. 

Ammonia water, six ounces. 

Turpentine, sufficient to form a stiff 
paste. 

Powdered pumice stone, 30 oz. 

Oil of wintergreen, 3 oz. 

Mix the soap and ammonia water and - 
add the turpentine. Heat the mixture 
by using a double kettle, to secure a 
water bath. Allow the mixture to heat 
until a jelly like mass is formed, and 
while still heated, add the pumice stone 
and stir well while adding, so that no 
lumps are formed in the soap. Con- 
tinue to stir five minutes after all the 
pumice stone has been added, drop in 
the oil of wintergreen. Set aside to 
cool for about ten minutes, and while 
still syrupy pour into the containers. 


Contributed by H. J. RUNDT. 
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Interesting Chemical Experiments 
By O. IVAN LEE, B. Sc. 


A Violet Color from Iodine 


Place some of the tincture of iodine in a 
thin glass and put the glass in a warm place. 
The alcohol, water end iodine will evaporate 
in succession; and when the alcohol and 
water are gone and the iodine is coming off, 
the glass will be filled with reddish-violet 
fumes of iodine. The same color can be 
shown in another way. Dilute some of the 
tincture of iodine with water until a yellow 
brown color is reached, and then pour in а 
little carbona. On stirring the mixture 
a while, the brown color will leave the water 
and pass into the carbona which will be 
colored purple. 


Proof That Potash Iodid Contains 
Iodine 


After the alcohol, water and iodine in the 
preceding experiment have all been driven 
off by heating, the potash iodid will be found 
remaining as a yellowish white crystalline 
powder. Add a spoonful of water to this 
to dissolve it, and then some chlorid of lime 
such as is used for disinfecting purposes. 
Iodine will at once be set free from the 
potash iodid and will manifest itself by a 
yellowish brown color. 


The Gold Dust Snow-Storm 


To a solution of some potash iodid 
obtained by evaporation of tincture of 
iodine, add a solution of sugar of lead in 
water. This is used for poultices. If you 
don’t find some around the house, five cents’ 
worth from the druggist will be more than 
enough. (Deadly poison!) А deep orange- 
yellow powder will be formed. Stopadding 
the sugar of lead when no more yellow 
powder comes down. Let it settle and 
pour off or draw off the water solution 
above. Then add just enough boilin 
water to dissolve the yellow powder she 
let the hot solution cool. As it cools, 
littering golden yellow crystals of iodid of 
ead will separate which give a beautiful 
"silky" appearance to the solution when 
stirred up and make it resemble a miniature 
snow-storm of gold dust. 

Some Simple Experiments in 
Electrochemistry 


As a result of many experiments, the 
chemical elements (which include all 
metals) have been arranged in a list called 
the electrochemical series. In general this 
list represents the power of an element 
(under proper conditions) of replacing or 
displacing those elements following it on 
the list. Usually, too, an electric current 
is generated in the process. In this series, 
zinc, iron, tin, lead, copper, silver and gold 
occur in the order stated, altho other metals 
are sandwiched in between. The further 
any two metals are apart on the list, the 
more pronounced their differences. For 
instance, place a penny well scoured with 
sand-soap under the tongue tip and a silver 
dime ap cleaned bright on top of the 
tongue-@p, in such a manner that the coins 
can be touched to each other. The instant 
they touch, a pronounced metallic taste 
will be noted which ceases as soon as the 
coins no longer touch. Some people say, 
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too, that they can see a flash of light when 
the coins touch if the eyes are closed, but 
you will have to find this out for yourself. 
It is certain that an electric current is 
generated which can eaeily be noticed by 
the tongue; and it is not impossible that 
the optic nerve may also be stimulated in 
such a way as to give a sensation of light. 
A piece of zinc or iron will give much 
stronger results than the copper penny be- 
cause these metals are much further from 
silver on the list; and you will remember 
that in the crow-foot telegraph battery, 
zinc and copper are used and not iron, tin 
or lead and copper. 

Dissolve some blue stone (copper sul- 
fate) crystals in a glass of water and hang a 
half a dozen nails in the solution with a 
piece of string. In about ten minutes, re- 
move the nails and wash them, when they 
will be found completely plated with cop- 
per. Ifa piece of zinc is similarly treated, 
the copper is deposited so fast that it looks 
like a slimy black mud. On the other hand, 
a piece of (pure) silver or gold will remain 
unaffected, 


The fireless Hot Water Bottle 


Procure a thin-walled glass bottle (a 
baby's nursing bottle will do very well) 
and half a pound of photographer’s “hypo” 
(sodium hyposulfite). Fill the bottle about 
half full of water, place it in another vessel 
of water which can be heated and bring 
the water in the outside vessel to boiling. 
As the temperature is raised, keep adding 
hypo-crystals to the water in the bottle 
until no more will dissolve. Then add 
just enough water to dissolve the few re- 
maining crystals and remove the whole 
from the fire, plugging the mouth of the 
bottle with a little cotton wool. Let the 
bottle and contents cool undisturbed to the 
temperature of the room. If everything 
has gone well, the bottle should contain 
only a colorless, cold solution of ''hypo" 
which can be shaken around inside without 
having anything happen. Now remove the 
cotton plug and drop in a tiny crystal of 
"hypo." In а twinkling the liquid freezes 
to a mass of crystals and becomes so hot 
that it can scarcely be held in the hand, 
remaining warm for a long time. The ex- 
periment may be repeated indefinitely 
merely by heating and cooling as described. 
Make sure that no crystals remain in the 
hot solution and that no dust gets into the 
cold one. 

The patent hot-water bottles which 
only need to have the stopper loosened a 
bit to make them become hot, work on the 
above principle. 


Bleaching 


Most of the coloring materials used in 
coloring cloth, paper, feathers, etc., are 
dyes as distinguished from pigments. Рір- 
ments are employed for paints and potter- 
ies and other purposes where the condi- 
tions of manufacture or the wear and tear 
of using would soon destroy or change the 
colors imparted by dyes. Dyes are very 
complicated chemically and a slight change 
in the chemical make-up of one will either 
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entirely change the color or more probably 
cause it to disappear altogether. Pigments, 
on the other hand, are fairly simple in their 
nature and consequently will stand rough 
treatment. The great majority of dyes are 
notably sensitive to exposure to strong 
light. Paper written upon with the so- 
called “indelible” pencil or typed with the 
carbon paper of the typewriter, will show 
the character much lighter after even a 
week in a window open to sunlight. The 
chemical change wrought by light may be 
hastened by resort to certain chemical 
agents. 

Burn some sulfur in a small earthenware 
dish placed at the bottom of a larger vessel 
with a close-fitting cover. Some trouble 
may be experienced in getting the sulfur 
to burn at first, but once started it will 
continue with a blue flame and choking 
gas until it goes out for lack of air. Now 
slip a letter with a stamp on it and a strip 
of newspaper under the edge of the cover 
for a minute or so and then withdraw them. 
Neither should show any change. Moisten 
the stamp and newspaper strip and return 
them for the same length of time. Upon 
examining them again you will find the 
newspaper strip quite unchanged, but the 
pattern on the stamp will scarcely be dis- 
cernible except for the cancellation mark. 
It is very interesting and instructive to 
experiment in this manner with colored 
pictures cut from magazines, cotton, wool 
and silk remnants of different colors and 
patterns, feathers, paper flowers, etc., and 
note the action of this bleaching gas from 
burning sulfur. Some colors will te hardly 
affected while others will vanish completely. 
The necessity of moisture being present, 
has been pointed out. 

Another valuable decolorizing chemical 
can be made from chlorid of lime. The 
chlorid of lime may be conveniently placed 
at the bottom of a glass fruit jar with a 
screw cap and the moistened material to be 
bleached suspended in the jar for some time. 
Or some chlorid of lime may be rubbed to a 
paste with a little water, using a stick and a 
glass vessel, half the amount taken of soda 
added and more water, and the whole mix- 
ture filtered thru several thicknesses of 
muslin. This solution is very powerful, 
and if a handkerchief stained with a few 
drops of red ink is immersed in it, the red 
spots will vanish almost instantly. It 
may injure the fabric permanently. 

Finally, the third of the common bleach- 
ing chemicals is peroxid, that is, hydrogen 
peroxid. Its action is much milder than 
that of the other two chemicals previously 
described, but it is less injurious to the 
material treated, not being of an acid na- 
ture. It is slower, however, and its prac- 
tical application therefore,somewhatlimited. 

Dilute some hydrogen peroxid with about 
five times as much water, place in a bottle, 
add a little ammonia, and then some black 
hair, or, better, a black wing feather from 
a chicken. Shake the bottle occasionally 
and renew the solution about once a day. 
The color will gradually lighten and in the 
end generally becomes some shade of yellow, 





Ptoa few 
short years 
ago, in fact 
until about 


the time 
America joined forces 
with the Allies, the 
arc system for radio 
transmission was 
meeting with but little 
approval for marine 
installations, except 
in a few scattered in- 
stances. Many radio 
engineers were of the 
beltef that it was all 
right for long-range, 
long-wave communi- 
cation but that it was 
practically useless for 
ship to shore use, 
especially on commer- 
cial wave lengths. 
One of the greatest 
difficulties experi- 
enced after an arc 
equipment of suitable 
and efficient design 
had béen made, was 
found to be the lack of 
room for its installa- 
tion in the ordinary 
ship radio rooms. 
For many yearsthe 
Navy has been using 
arc systems for com- 
munication with very 
satisfactory results, 
tho they have, asa 
rule, operated on waves considerably longer 
than those met with in general commercial 
radio. On the Pacific, arc stations on com- 
mercial vessels have been in use for a 
number of years and have demonstrated 
quite well that they are capable of more 
efficient traffic handling than is possible 
with spark sets of similar powerconsumption. 
During the war many of the Shipping 
Board vessels were to have been fitted with 
arc transmitters, but it was not until after 
the signing of the Armistice that any quanti- 
ty of the equipment was ready for delivery, 
so the results obtained with arc by these 
vessels are more or lessa post-bellum affair. 
Within the past few months the U. S. 
Shipping Board has turned over the main- 
tenance of all its sea-going arc equipment 
to the Ship Owners’ Radio Service, Inc. 
Since that time, according to an official 
of the company, the service which has been 
derived from the use of the arc has been 
much more satisfactory. Confining the 
arc equipment to a single service company 
has resulted in necessitating spare parts 
being carried by a single service station in 
a given port. It has tended to make the 
employees of the service company more or 
less specialists on arc maintenance and it 
has resulted in a selection of the best opera- 
tors, who are more than anxious to demon- 
strate just what the system is capable of. _ 
S.S. “Aeolus” Works Otter Cliffs 2,500 
Miles Daylight 
From the time the S.S. Aeolus, of the 
Munson Line, left New York, on-her last 
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The Steamship ‘‘Aeolus” is Equipt with a Radio Transmitter of the Arc 
Even the Heartiest Believers in the ''Arc" for Wireless Telephone and 
Transmitting a Message 3,013 Miles in Broad Daylight. 
With Its Two Kilowatt Arc Transmitter, the ‘‘Aeolus” Had 





£ 


S. “Aeolus” Works 3,013 
with 2 К, W. Arc Set 


By ARTHUR H. LYNCH 





ust Prior to This S 
of 2,500 Miles. 


trip to South America, she maintained 
communication with Otter Cliffs up to 
2,500 miles, in daylight. Such operation, 
on the East Coast may well be considered a 
record. The Aeolus carries a standard 
2 K.W. Federal arc transmitter, using either 
the back-shunt or chopper method of signal- 
ing, according to the character of the sta- 
tion with which she is working. In the 
instance cited, the back-shunt method was 
used. 

The following report from the radio men, 
on the S.S. Martha Washington, is of in- 
terest. "Coming north we were surprised 
to hear the S.S. Aeolus coming after us with 
an arc set, which was working to perfection. 


TT mnn 


Articles to Appear 
in June “Radio 
News” 

Short Wave Tuning System 
By Stanley Brown 
Construction of Ball and Cup Type 
Variometers By Edmund S. Smith 
The Mental Telegraf 
By Maurice Buchbinder 
The Washington Air Mail Radio 
Station By S. R. Winters 
Give Yourself a Radio Vacation 
: By Armstrong Perry 
The Thirteenth Tap 
By B. S. Greensfelder 
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We heard them han- 
dling traffic and re- 
ports up to 2,200 
miles daylight.” 

Thereisnoquestion 
atallabout the 
passing of the spark 
equipment—it is 
merely a matter of 
time. The work being 
done by the Aeolus 
would seem to indi- 
cate that, forcontinu- 
ous wave telegraphy, 
bulb transmitters will 
have some little step- 
ping to do before they 
can demonstrate that 
they are more consis- 
tently efficient than 
the comparatively 
low-poweredarc,even 
recognizing the fact 
that bulbcommunica- 
tion has been heard 
more than six thou- 
sand miles with an 
antenna power of less 
than 100 watts. 
Among other things, 
there is the matter 
of bulb renewal, which 
is quite an expensive 
item. systems 
have certain, inher- 
ent faults, but every- 
thing seems to indi- 
catea battle be- 
tween thearc and the 
bulb for transmitter supremacy, in the ship 
to shore field, which will be greatly enjoyed 
by those on the side lines. 

Comparison of the arc and spark methods, 
rated at the same power may be summarized 
by saying that the arc is capable of much 
greater range; causes less interference, be- 
cause of the sharp wave it emits; has a much 
greater wave length range, permitting com- 
munication to be carried on with less con- 
gestion and interference to and from other 
stations; and is more simple in the matter of 
its circuits, admitting of the propagation 
of a most effective wave with a minimum 
of adjustment. 


The Arc System 

Essentially, the arc system, is made up 
of the following component parts, which are 
of various designs for different conditions 
and powers. 

A source of direct current of suitable 
voltage, which in the case of the Aeolus, isa 
direct current motor-generator operated 
from the ships D.C. supply and delivering 
a voltage to the arc of from 250 to 400 volts, 
and an amperage not to exceed 10. The 
motor-generator unit is supplied with the 
customary field rheostats, starter, etc., 
allowing for its operation at a power suitable 
for the desired transmission. 

An arc converter unit, which, in the 
present instance, is com of an arc 
chamber, wherein free hydrogen gas is 
maintained for the sustaining of the arc 
under the best conditions. The anode, of 


(Continued on page 184) 
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"Loop Aerial" and Its Applications 


By ROBERT E. LACAULT 


LATE LIEUTENANT IN THE FRENCH ARMY SIGNAL CORPS 


HE loop aerial is not new. Back in 
1904, Mr. Blondel, a French radio 
engineer, started some experiments in 
directional radio. It had been found 
- by experiment that when using a one- 
wire inverted L-aerial, a greater transmitting 
range was obtained in the direction of the 
lead-in. This led Mr. Blondel to try two 
L-aerials arranged as shown in Fig. 1, in 
order to obtain a directional effect in a cer- 
tain plane only. The two wires were fixt on 
a large frame supported on a mast and could 
be turned at any angle. : 

The results were satisfactory but this 
system could be used only for small power, 
owing to the installation necessitated by 
this type of antenna; but the chief reason 
the directional aerial was not developed at 
that time, was the inefficiency of the re- 
ceivers used in 1904. Even the electrolytic 
detector, which at that time was “the” 
thing, did not give good results. 

A little later Messrs. Bellini. апі Tosi 
made interesting and successful experi- 
ments in directional radio but they used fixt 
loops of large size and a different system, 
which is not exactly what we intend to ex- 
plain in this article. 

The real loop aerial. was efficiently de- 
veloped during the war for the needs of the 
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Signal Corps at the front; the following 
paragraphs explain the developments in 
this work as carried out by the French 
Army. 

The German army used a great number 
of low-powered sets in the trenches and it 
was necessary for the allies to catch every 
message sent by these small sets for some of 
them were very important. However, the 
number of these transmitters working on 
the same wave-length, was so great that 
much diffculty was experienced in copying 
the messages owing to the interference. An- 
other reason the loop aerial was so useful, 
was that by its use the Allies. knew where 
the enemy’s set was located. This gave 


.even greater value to the information re- 


ceived. . 

In 1916, thanks to the amplifiers which 
had just been developed, wonderful results 
were obtained with a one-turn 10-foot loop. 
These encouraging results called the atten- 
tion of the Signal Corps officers to the im- 
portance of this kind of receivers and the 
set shown in Fig. 2, was developed after 
much experimenting. As may be seen, a 
V. T. was used as a radio frequency ampli- 
fier, the oscillations being rectified by a 
crystal detector hooked up to a three-step 
amplifier. The photograph, Fig. 3, shows 
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. thereceiverinthe 
center and the 
audio frequency 
amplifier on the 
left. Thisreceiv- 
er had a wave- 
length range of 
from 125 to 2,- 
000 meters when 
connected to the 

| three turn seven- 

- foot loop shown 
in Fig. 4. 

Fig. s 

Lek Photo) Shows 
Vacuum Tube Re- 
ceiver in the Center 


Length 
Range of 125 to 
2,000 Meters When 
Ccunected to the 3- 


Fig. 4 * 
ЖИГИ giet 


40'' Square with 120 
Turns of Wire. 
ҮЗ ен 
еге requen! 
Copied on This Set. 


Fig. 8. Perfected 
of French 
Loop Aerial in Cab- 
inet Together with 
Nine-Step Audion 
Amplifier. (Right) 
Later, a com- 
bined radio 
audio-frequency 
amplifierwasused 
with these loop 
aerials, giving a 
reater sensibil- 
ity totheset. In 
these amplifiers, radio and audio frequency 
transformers were used and the same 
vacuum tubes amplified simultaneously the 





Revolving part hn 
Žas LMA 
Fig. 1.. Two Ear! es of Revolving Aerials Which 
Were the bride der: the Modern “Loop Aerial? 
in Which Several Turns of Wire Form a Closed Coil. 
In These Early Directive. Aerials the Single Wire 
Formed Eíther а Triangle or a Rectangle as Shown. 
two frequencies. It was a four-tube five- 
step amplifier. Mex ENIM 
The first three tubes amplified at radio 
frequency, the fourth was a detector, and 
again the second and third amplified at 
audio frequency. See Fig. 5. Е 
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Fig. 5. Shows a Very Interesting 4-Tube 5-Step Amplifier Which Was Used 


in the French Signal Corps with a Loo; 
Three Tubes Amplify at Radio Fre cae, 


rial у 
е Fo 


The radio frequency transformers were 
wound with a small number of turns and 
the iron core made of extra thin laminated 
steel; they were designed to give maximum 
amplification on short waves (under 1,000 
meters). 

As the loop aerials gave such excellent 
results for short waves, it was decided to use 
them for the reception of long waves, as 
well, but the range of wave-lengths in this 
case being much greater, experiments were 
made with a new type of amplifier, which 
was found to give, on all waves, much better 
amplification than the transformer coupled 
radio audio-frequency amplifier. 

In Fig. 6 is shown a receiver for all wave- 
lengths above 1,000 meters, using a loop 
aerial 40 inches square wound with 120 
turns of litzendraht wire in conjunction 
with a resistance coupled amplifier, the sig- 
nals amplified by the radio frequency appa- 
ratus were boosted again by a three-stage 
audio frequency amplifier. ith such a re- 
ceiver American stations were copied in 
France and of course all the European sta- 
tions came in loud. 

The diagram of the resistance coupled 
amplifier is shown in Fig. 7. This apparatus 
is fitted with а small variable condenser by 
means of which the plate of the fourth V. T. 
may be coupled to the receiving circuit, 
setting up oscillations in the circuit and thus 


г Tube Acts as a Detector, 
and the Second and Third Amplify at Audio Frequency. 





uccessfully. The First 
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Showing Audion Hooked up in Connection 
th a Loop Aerial. The Oscillations are Here Rec- 
tified by a Crystal Detector, Which is Connected in 
Turn to a 3-Step Amplifier. 


Fig. 
wi 


acting with the well-known regenerative 
effect. 

The various resistances are of the non- 
inductive type and made with a special 
enamel. The capacity of the small con- 
densers coupling the grid to the plates of the 
various tubes must be chosen so that its 
reactance i remains small in regard to 
the four megohms' resistance. The ampli- 


are of the Non-Inductive Type. 
Text, While a Number of Them are Indicated in the Diagram. 


7o audio ^ 
freg. ampl. 


Fig. 7. Shows a Very Interesting Type of V. T. Amplifier Now Gaining in 
Popularity. Itis of the ‘‘Resistance Coupled’ Type. The Various Resistances 


Details of This Amplifier are Given in the 


fier gives good results for all frequencies 
eater than the one for wh ch this condition 
is filled. 

For instance, a capacity of .00005 mf., is 
suitable for frequencies greater than 100,000 

= 3,000 meters) and a value of .004 mf., 
or audio frequencies. This type of ampli- 
fier is the most sensitive actually built and 
reception may be made on small loops 10 
inches square, when radio and audio fre- 
quency amplification is used. 

The last instrument built on this principle 
for reception on five-foot loops is shown in 
Fig. 8. It has nine steps of amplification 
and gives wonderful results. The loop used 
in this receiving set has 15 turns of insulated 
wire wound in three sections which may be 
used separately or connected in series, ac- 
cording to the wave-length which is to be 
received. Тһе turns being wound on the 
same plane, this indoor receiver has remark- 
able direction-finding properties and it is 
this type of receiver which is used aboard 
the large dirigible balloons. 

In a word, the loop aerial is really efficient 


.now, thanks to the am lifiers which make 


possible the reception of signals which were 
inaudible before. It is to be hoped that the 
C. W. (continuous wave) transmitter will 
make possible its use for transmission, ren- 
dering the old form of aerial obsolete and 
reducing interference to the lowest minimum. 


Measuring the Motion of a Telephone Receiver 


Diafram 


By PROF. LINDLEY PYLE 


HE writer had occasion recently to 
measure the magnitude of the to-and- 
fro motion of the vibrating diafram 
of a telephone receiver which was being 
excited by an alternating current of such 
strength that the sound emitted by the tele- 
phone receiver could be clearly heard at a 
distance of a hundred feet. The diafram 
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Fig. 1. Arrangement of Light Beam Reflection Ap- 

tus Used in Measuring and Recording the 
Motion of a Telephone Receiver Diafram, as De- 
i Prof. Pyle. 


scribed by 
a Receiver D—Diafram N—Needle 
t—Silk d B|Rubber Band P—Pin Hole A— 
Enclosed Source of Bm L—Lens P—Photo 
te. 


fig 1 


was therefore in much more violent motion 
than when used in regular telephone prac- 
tise when the receiver was held against 
the ear,—and yet it was found to be moving 
to-and-fro thru only one ten-thousandth 
of an inch of space. 

In making the measurements use was 
made of the device termed by Prof. D. C. 
Miller "the phonodeik" as described in his 
book on "The Science of Musical Sounds." 
The end of a piece of fine silk thread was 
attached by sealing wax to the center of 
the face of the diafram. The thread was 
then led out to and wrapt four or five 
times around a fine needle mounted to ro- 
tate freely in bearings with its axis parallel 
to the face of the diafram (see n Fig 1). 
The thread was then tied to a rubber band, 
b, under tension, which band was in turn 
attached to a fixt point. A strong beam of 
light from a pin-hole fell upon a tiny mirror 
attached to the needle and was focust upon 
a photographic plate, P, which could be 
moved rapidly across the beam of light in 
a direction parallel! to the axis of the needle. 
Development of the photographic plate 
showed a record of the vibrations of the 


receiver diafram. The experiment is per- 
formed in a dark room. ч 

The principle of the method is very sim- 
ple. As the diafram moves to-and-fro the 
rubber band keeps the silk thread taut. The 
needle is thus caused to rotate to-and-fro 





Fig. 2. Above is a Copy of a Chart Showing Vibra- 
tions of a Telephone Receiver Diafram, as Recorded 
by the Apparatus Shown in Fig. 1. 


in its bearings carrying the mirror with it. 
The beam of light reflected from the mir- 
ror then wags to-and-fro and faithfully 
writes upon the moving sensitized photo- 
plate the story of the motion of the dia- 


(Continued on page 195) 
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A “FUNNY-TONE” 


RECEIVER 
The “funny-tone” is made by winding 
two thousand turns of No. 38 B. & S. on 
a bobbin on the end of a ringer magnet, 
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A Radio Relay of the Microphonic Type Which 
"Radio-Bugs" Will Undoubtedly Like to Experi- 
ment With, As It Requires no Expensive Vacuum 
"Tubes or Other Paraphernalia. It Moreover Acts 
As An Amplifier and Several of Them Can Be 
Connected in Cascade As in tae Telefunken System. 


the magnet being mounted on the base 
with the wound pole uppermost. A thin 
piece of spring steel long enough to cover 
both poles of the magnet is next fastened 
to a brass block as shown, so as to be held 
against the lower side of the magnet, free 
to vibrate immediately in front of the 
upper pole. 

This spring or vibrating reed and an ad- 
$acent thumb screw are each grooved to 
hold a bridging pencil of grafite. Now we 
have a form of microphone in which the 
tension on the carbon pencil may be ad- 
justed by means of the thumb screw, and 
in which the vibrations in the diafram are 
produced by corresponding fluctuations in 
the magnet. For efficiency and neatness it 
is well to bring out the connections to con- 
venient binding posts; then the terminals of 
the coil would be one pair of posts and 
the microphone would make the other. 

It is evident that with such an arrange- 
ment, fairly large currents can be modul- 
ated by a small current in the electro- 
magnet and striking results can be had by 
connecting the magnet winding of the 
“funny-tone” into your radio circuit in place 
of your 'phones, and connecting the 'phones 
án series with the microphone and a dry cell. 
If it is desired to use very large currents in 
the microphone a one or two microfarad 
condenser should be shunted across it. м 

Many other uses for the instrument will 
suggest themselves, such as amplifying or- 
dinary telephone conversation. 

Contributed by E. W. START. 


IMPROVED TUNING COIL 
SUPPORT З 
Enclosed drawings of an improved coil 


support. Piobably an explanation would be 
welcome. 
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The Drawings Above Illustrate Clearly the Au- 

thor's Improved Method of Mounting Tuning 
Coil and Loose Coupler Tubes. 


Google 


Amateurs often mount their coupler or 
load coils as shown at (A). To saw out 
this round wooden block is a tedius job, 
and is often a serious drawback, and, as 
some amateurs cannot afford a lathe, they 
are up against it. I did the same myself for 
several months, until I thought this idea up. 
The ju.at is arranged as shown at B. 

A shows amateur's way. 

B my way. 

C method of mounting coil. 

AA method of strengthening. 

If the amateur prefers a stronger joint 
he should cut each of the four arms as 
shown at (AA). The saw cuts are then 
filled with glue or shellac and the tube 
forced in. It is then left to dry. 

Contributed by STEVE MIRANDE. 


SHELLACKING.COILS 

In magnet winding construction it is the 
general rule to thoroly shellac the turns of 
wire, and then to permit the winding to 
thoroly dry for about 24 hours or else to 
place it in an oven and bake it, so that 
the shellac permeates all the turns. While 
this is excellent and approved practice in 
general classes of electric construction, it is 
not the best practice in radio work. Au- 
thorities differ somewhat on the pro and 
con of shellacking or varnishing of radio 
coils, but it is generally contended that shel- 
lacking or varnishing such windings tends 
to increase their distributed capacity. 


TELEGRAPH TAPE RECORDER 


Enclosed find drawing and explanation of 
a simple omnigraph and sounder which I 
made and which I want you to enter in the 
Radio Department. The explanation may 


be seen from the diagram. Hitch a battery 
motor or clockwork to the tape drum and 
you have an automatic telegraph tape regis- 
ter, excellent for experimental work. 
Contributed by 


sort 
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F. WILLIAM JUNG. 


Stoor Spring 





The Drawing Herewith Shows How to Build a 

Simple Telegraph Tape Recorder. Of Course 

the Details May Be Considerably Improved As 

By Using a Motor or Other Mechanism to Pull 
the Tape Under the Pencil, Et cetera. 





A MOTOR-DRIVEN “BUG” KEY. 


I was a one-time Radio Amateur my- 
self and know the joys of Ford coils and 
raiding door bells, etc., for platinum con- 
tacts, binding posts and such like “junk.” 
While tapping the key the other day an 
idea struck me for an automatic key, which 
I think will prove O. K. A little criticism, 
however, won't hurt it any. 

It happened thru my taking stock of 
prospective parts for making a "bug" key. 
On the "bugs" now used, as far as I know, 
you have to tap the key once for each 
dash; with my key, however, you tap only 
once for as many dashes as you desire. 

Perhaps the diagram will explain the 
operation. A is a small motor, 1/32 H.P. 
sufficient, slow speed, which drives shaft 
X thru reduction gears B. А rheostat or 
governor for varying speed of rotation 
should be inserted. Shaft X rotates wheels 
D and E for dots and dashes. F and G 
are contact brushes which press against 
D and E. H is manipulating key and I 
the primary circuit cells. К and І, are 
electro-magnets of sounder or relay J. 
When key H is moved to right it forms 
a circuit thru batteries, relay, shaft, brush 
and dash wheel, automatically making and 
breaking current for “dashes” as long as 
key is prest to right. Pressing key to left 
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makes "dots." Thus any speed may be ob- 
tained by regulating speed of shaft. An- 
other diagram shows the construction of 
dot and dash wheels. 

Contributed by NORMAN H. ALLEN. 
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Here Is a 

Nifty ke the Dots 

and Dashes Automatically, and All You Have 

to Do Is to Swing the "Key" to Right or Left, 
as the Diagram Clearly Shows. 


of Speed in Transmitting, 


Talkin 
faea—Two Toothed Wheels 


UTILIZING MORSE RELAY AS 
COIL INTERRUPTER. - 


A Morse telegraph relay should prove 
much тоге efficient than the spring 
interrupter and more easily adjustable as 
the armature cannot only be adjusted later- 
ally, but the spring tension сап, be set to a 
nicety. If the coils of the relay are of at least 
three hundred ohms resistance, little or no 
resistance will be required in series for me- 
dium sized coils, tho for the smaller coils 


` some outside resistance will have to be in- 


serted. (This refers to 110 volt circuits.) 

A second idea for those who have alter- 
nating current of at least 125 cycles. (Tho 
60 will do fairly good work on proper ad- 
justment. ) e 

This idea is to leave the connections of 
the relay as first indicated, (main line and 
local circuits separate) and substitute a 
second platinum tipt contact for the one 
insulating back stop. 

In this circuit (the local or secondary 
circuit) are connected the coil to be oper- 
ated in series with the proper battery. The 
armature contacts are set until there is a 
space of about one sixty-fourth of an inch 
between them, that is on either side. It will 
be seen that by passing an A. C. current 
of high írequency thru the coils, the 
armature will be alternately attracted and 
repelled, thus interrupting the battery cir- 
cuit at a very high rate. The two contact 
points give double the interruption of one 
and the back-stop alone. 

Contributed by PENUEL E. BALLARD. 
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For 110 Volts D. С. the Relay М Are in 
Series With the D. C. Service and the Spark 
Coil Primary, the Usual “Main Line” and “Local 


Battery” Terminals Remaining Dead. 








Advertising Cards 
(No. 1,365,451. Issued to Albert E. 
Bradley.) 
This is something radically new in 
ising cards, specially adapted to 


be used in street car advertising, and is 
bound to attract the attention of pas- 
sengers riding upon the car in a very 
novel manner. For instance an auto- 
mobile is pasted upon a mirror and on 
another picture the photo of a traveling 
being ced back of Ж 

оі е windows 
thereof іп such a manner, that, when 
the street car is in motion, scenery 
outside will be reflected into the mirror 
arranged in the windows of the picture, 
во аз to make it appear that the train 
in which the photographed man sits, 
moves. In employing a representation 
of an automobile, when scenery is ree 
flected into the mirror upon which the 
design is pasted, the automobile will 
appear to bein motion. 


Life-Saving Apparatus 
1,365,244. Issued to Victor 
Lif - Holmaren:) 4 
e-saving ap tus is a necessity. 
The inventor of this one, [wien dg 
makes his device either adaptable to 
life-saving, or to form part of the 
amusement devices employed at beach 
resorts. Essentially it consists of a flat 
cork float covered by canvas and some- 
what pointed at the bow. Two vertical 
ts are found at the sides and 


(No. 


cork 


the propelling mechanism is suspended 
from these by means of a wooden frame; 
shoulder braces and straps hold the 
rider so that he will not roll off the 
float. When not in use the device is 
collapsible at least as far as the pro- 
pelling mechanism is concerned. Tris 
mechanism consists of a gear which 
communicates with another connected 
directly to a propeller. 


Flytrap 
(No. 1,369,242. Issued to Cal P. 
Hasselgren.) 


азге! 
This flytrap may be easily cleaned 
attention to realize the fall liens 
a tion to réalize the iency 
the device. It represents a thin flat 
platform of heavy paper which has 
mounted upon it near the center anup- 
right. This upright carries a cross-arm 
or walking-beam from which are hung 
the two individual flytraps. Bait fs 
pesa under both traps. a num- 
of flies have congregated under- 
neath either one of the traps thus sus- 


pended, an observer may tap down- 
wardly upon the end of the cross-arm 
which eupports the trap under which 
tbe greater number of flies are seen, 


when the trap will be instantly deprest 
by gravity to surround the flies, and 
will remain there while the flies thus 
imprisoned soon force their way upward 
into the trap. 


Candle-Holder 


(No. 1,369,000. Issued to Dominik 
, Benkovic.) 

By placing this patent before our 
readers we desire to call their attention 
to a simple contrivance easily con- 
structed, which, if properly exploited, 
ка to be a very successful device. 

t is a simply constructed candle-holder 
for Christmas trees which is both orna- 
mental and practical. The obvious dis- 
advantages which are incident to the use 
of ordinary candle-holders are obviated 
by this invention, as regardless of the 
inclination of the branch the candle on a 
tree remains in an upright position due 


to the two weights suspended from a 
fork-like member. It will thus be seen 
that this pendulum arrangement of legs 
will straddle a branch of a tree, and in 
that the contrivance is made almost 
entirely of wire with the exception of 
the weights, it could be manufactured 
cheaply enough for public use. 


Manicuring Implement 
(No. 1,362,601. Issued to Harry H. 
Chandler.) 
With manicuring so popular amongst 
both men and women, an instrument of 
this nature fills a much needed want. 


The device consists of a tubular glass 
container fitted at one end with a rub- 
ber cork and sealed at the other. Into 
the rubber cork is inserted a small tubu- 
lar shank made of either rubber, ge 
or wood, which is closed at the inner 
conical end but which has drilled into 
this end a tin 
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Phonograph Horn 
(No. 1,365 1249. 


Issued to Edward H. 
oehler. 


A phonograph horn which is claimed 
to improve the tone-quality and ine 


crease the volume of sound, but elim- 
inating at the same time the metallic 
character of such sound issuing from 
the mouth of the horn, is the subject of 
this recent letters patent. This horn is 
made up of a number of panels, all of 
which are the same width and which are 
varied according to the size of the ma- 
chine. These panels overlap each 
other for a distance of one-half to one 
inch, but between them an ора space 
isleft. This space is produced by plugs 
which separate the panels and, there- 
fore, the inventor believes that each 
panel is free to vibrate independently 
of the other. 
Airship 
(No. 1,365,474. Issued to Kanute 
3 Arvid Enlind.) 

This airship has the car suspended 
from its long cylindrical body. The 
tank or gas envelope is rigid in its na- 
ture, and at either end is provided with 
an opening, thru which a long axle or 
shaft passes. At either end another 
buoyant tank is mounted, the surface of 
which is encircled by spiral veins or ribs 
which form the propelling air-screws, 
80 as to propel the ship when the motor 
shaft and consequently the tanks at 
either end are rotated. The spiral vein 
or fin of the rotating tank may be slight- 


ly and gradually increased in width 
from the front to the rear of the tank. 
These latter tanks are mounted upon 
roller bearings. The main stationary 
tank has at one end an intake and at the 
other an outlet, both closed by plugs 
and the rotating tanks are provided 
with similar openings. In this way the 
tanki máy be readily charged when it is 
esired. 


Massage Apparatus 
(No. 1,365,416. Issued to Joseph S. 
Leach.) 

This massage apparatus is to be em- 
ployed for the treatment of certain 
affections of the ear. It consists of a 
make-and-break mechanism whereby 
current to the electric magnets will set 
up a vibration of the diafram. A means 
of regulation of the pitch and intensity 
or amplitude of vibration is provided, 
whereby any desired sound may be 
easily obtained by simply adjusting the 
contrivance; thus to vary the rate of 
vibration and thereby the pitch of the 
sound, a contact screw is threaded to 
the casing and a handle is secured to it 
which has a pointer fitted thereto and 
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Weight-Motor Talking-Machine 
(No. 1,366,508. Issued to Edward E. 
Taliferro.) 

In order to provide for silent move- 
ments on the part of an electrically 
operated talking-machine, the inventor 
employs an electric motor mounted 
upon a platform which raises itself and 
also acts as fhe weight for operating the 
turn-table of the phonograph. Another 
weight is also found within the phono- 
graph. Itis claimed that with this con- 
trivance a perfect uniformity of motion 
is imparted to the disk carrier, without 
any variation of any kind during the 
playing of the record, without regard 
to its length, and therefore, there are no 
annoying changes of pitch of the sounds 
produced, and this defect, which is in- 
herent in spring operated talking-ma- 








chines, Ís overcome. The falling weight 
is automatically returned to the upper 
limit of its travel, by means of a pair of 
trip switches. The motor slides in four 
guide ways. 


Railway Crossing Signal 
(No. 15,023. Issued to Robert E. 
Driscall.) 


This railroad-crossing signal, which 


may be placed alongside a track is in- 
tended for warning occupants of vehi- 
cles or others passing on a highway of 
the near proximity of railway trains. It 
consists of a metallic post having a 
transverse arm of sufficient length to be 
disposed above the crossing; mounted 
upon this arm are two solenoids and an 
electro-magnet which holds a danger 
signal toward one side. When the 
metallic parts of a train cross an insu- 
lated section of track, the danger signal 
is released and due to the solenoids and 
the ratchet-like armature operating be- 
tween them, a vibratory motion or a 
swinging movement on the part of the 
danger signal results. The signal itself 
communicates by means of a toothed 
sector with teeth upon the bar communi- 
cating with the two solenoids. 





Fortunes From Little Things 


By CHARLES FREDERICK CARTER 


Е -you should decide to get rich quick 
would you undertake to found your 
fortune on a manufactured article to 
be sold at less than a fifth of a cent 
each? Before spurning the thought 
with the scorn it may seem to deserve—-— 
Let me tell you about William Painter. 

Wilkiam 
Painter was the 
son of a poor but 
honest Quaker 
farmer in Mont- 
gomery County, 
Maryland, 
whose ancestors 
came Over in 
1669 and whose 
pedigreereached 
back to the thir- 
teenth century. 
These facts are 
mentioned to 
prove once 
more, that 
breeding counts 
for as much in 
human beings 
asin cattle. If 
you would get on 
in the world 
choose your 
ancestors with 
care. 

William 
probably would 
have taken the 
old farm for 
better or for 
worse, only the 
old farm 
couldn't support 
him in the style 
to which he 
wished to be- 
come accustomed. So he married a charm- 
ing Quaker girl and moved to Baltimore. 
For a number of years the Painter family 
played the game familiar to so many mil- 
lions of other young couples; that is, the 

ame of trying to make a dollar bill provide 
буе dollars worth of necessities. 

Along in 1882, when William was 43 
years old, he observed that ordinary corks 
were a most unsatisfactory means of seal- 
ing beer bottles. Beer, by the way, is said 
to have been a beverage very popular 
among those who liked it in former days. 
Any way, vast quantities of it were retailed 
in bottles. Numberless other liquids were 
also sold in quantities and corks, the 
only things available as stoppers, were as 
unsatisfactory for these as for beer. 

Painter thought if he could devise some- 
thing better than a cork for closing bottles 
he might. make some money. First, 
though, he did what few other would-be 
inventors do: he investigated the prior 
art, in bottle stoppers. Patent office 
records showed that for forty years near- 
inventors had been trying to produce an 
improved stopper but had failed. 

With knowledge thus fortified Painter 
brought out his first bottle seal in 1885. 
At that time wire was used to hold corks 
in beer and carbonated beverage bottles. 
Painter's seal was an affair of rubber and 
cloth with a wire staple which was to be 
forced into an annular groove in the neck 
of the bottle. It was fairly satisfacto 
for beer but a failure for carbonated stuft. 
He organized a company to manufacture 
the seal and sold more or less of them 
for five years. 

At the end of that time the company 
had sunk fifty thousand dollars and was 
obliged to recognize that the seal was a 
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No. 1 ROMANCE OF A BOTTLE CAP 


failure. Painter then patented his famous 
Crown bottling cap consisting of a tin 
disc with corrugated edges and lined with 
cork, “оп in a jiffy, off in a flash," to quote 
the advertising agent, who for once told 
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in bottles of water and other beverages. 


the truth. All this was not so simple 
as it sounds; for it required two years of ex- 
periments before the right idea was hit upon. 

In 1892 a new company was formed called 
the Crown Cork and Seal Company to 
manufacture and sell the new device. 
Painter was President, Managing Director 
and Secretary of the new concern at a 
salary of $20,000 a yar and a royalty of 
one cent a gross on the new cap. Yes, the 
company had to sell 144 of these caps be- 
fore Painter could draw one copper cent 
in royalties. 

But then it was such a simple, cheap 
and necessary thing, and so many things 
are sold in bottles and in such immense 
quantities, that even at this rate an in- 
ventor should be able to keep the wolf 
from the door. And Painter certainly 
did have the right idea. If you would 
know what it was, go into the nearest 
grocery store and look at the bottles. 
The Crown seal, or a very close imitation 
of it, for the patent has run out, is on 
practically every small packed bottle con- 
taining beverages or foods sold anywhere 
in the world. 

Having produced this necessary article, 
Painter found that his troubles had just 
begun. First, he had to inve1.t a machine to 
make the things, for of course an article 
retailing at 25 cents a gross could never be 
made by hand. When the caps were made, 
there was literally no market for them. 
They could only be used on bottles having 
a ring at the top and no such bottles were 
made. Furthermore, the bottle makers 
wouldn't produce any such crazy thing. 
No such bottles had ever been made, and 
a bottle that was good enough for Julius 
Caesar ought to be good enough for a 
plain citizen. Why change? 
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Seals 
a bite 


Above we see how the little tin cap with its cork lining is fitted on to a glass bottle, as well as the КРТ А of the 
figure is shown a small, yet very 
these remarkably simple substitutes for the old-time corks used 


By nearly talking himself to death 
Painter finally induced two of the largest 
breweries in America to adopt the new 
style seal. The brewery money talked 
a language that bottle makers under- 
stand. 

Still Painter was not out of the woods. 
The bottles and 
the caps were 
now available 
and customers 
loomed in the 
offing; but how 
could he get the 
caps on the bot- 
tles? Painter 
had to sit down 
and invent a 
machine, total- 
ly unlike any- 
thing ever seen, 
to fill the bottles 
and cap them 
automatically. 
But he did his 
task well. The 
new automatic 
bottling ma- 
chine was a 
marvel. It com- 
pletely revolu- 
tionized the 
whole bottling 
industry, not of 
America alone, 
but of the entire 
world. 


Two immense 
factories were 
built in Balti- 
more, and they 
had to be kept 
going day and 
night. ther 
factories followed rapidly іп Toronto, 
London, Paris, Hamburg, Yokohama, and 
the City of Mexico. It wasn't long until . 
Painter's royalties at 1 cent a gross 
amounted to $365,000 a year. 

As usual, just as soon as Painter had 
achieved a success a host of others tried 
to beat him out of his money. Infringe- 
ments were numerous and the usual liti- 
gation followed until the courts had fully 
established Painter's claims and the com- 
pany was strong enough to protect itself 
from pirates—that is, most of the time. 

Painter was a most excellent business 
man, which cannot be said of most in- 
ventors.: But a certain tobacco man put 
something over on him once. The to- 
bacco man bought the patent for a worth- 
less bottle cap, an infringement on Paint- 
er's device, courted litigation, and won. 
Painter's company settled the matter by 
buying out the tobacco man for $1,100,000. 

Painter took out more than a hundred 
patents on bottle caps and machinery for 
making and using them, and had appli- 
cations for still other patents pending at 
the time of his death. He became one 
of the foremost citizens of Baltimore. 
He died in 1906 at the age of 67, leaving a 
fortune estimated at ten million dollars, 
built on bottle caps. The Crown Cork 
and Seal Company, of Baltimore, with 
J. M. Hood, Jr., a son-in-law of Painter, 
President, is still extant. The Company 
has 70 warehouses in the United States 
and Canada and pays 20 per cent. divi- 
dends regularly. 

From such little and extremely simple 
things as this, have fortunes been made. It 
is not only the idea that the inventor must 
have, however, but the brains to make a good 
business deal with the commercial world. 
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Not in U. S. A—“I’m going to get 
tanked tomorrow," said the Gasoline 
tank. 

“Think ГЇ get full myself in a few 
days,” answered the Moon. 

—Ј. Е. Harnage. 





A Study іп Einstein's Relativity.— 
Lapy, To Conpuctor: “Which end of the 
car do I get off?” 

Conpuctor: “Makes по difference, 
lady, both ends stop.”—Edward J. Rife. 





Must Have Had It in Her Head.— 
Ad. in Oakland, Cal. newspaper: 
MUST sell my vacuum; sacrifice for 
cash. Box 7368, Tribune. 
—Julius Fredericks. 





Impossible! 
X-rays Could 
Not Pierce 
Here.— FLASH- 
ER: “They are 
now able to de- 
tect -imitation 
paintings. The 
X-rays ріегсе 
the paint and 
show the age of 





the canvas beneath." 
DasHER: “Why not try the rays on 
the women’s faces?” 
—Edward L. Friedman. 





No Dead Ones Need Apply.—This 
advertisement recently appeared in a daily 
paper: 

WANTED—“A live wire to undertake 
the sale of our new electro-medical ap- 
paratus. The advertiser guarantees that 
it will be profitable to the undertaker.” 

—H. D. Collins. 





The Tolling of the Bell.—Over the 
button on the front door of a house in a 
little town near Gettysburg is affixed a 
card reading: 


"Button doesn't bell. Bump." 


L. H. 





Pity the An- 
cient News- 
boys.— Воү— 
"Father, was 
writing done 
on tablets of 
stone in the 
old days?" 
m Ж me AT H ER — 
Бы; es, my son.” 
РЭ А Воү— “Сее!” 
mused the boy. “Then it must have taken 
a crowbar to break the news.” 
—Russell Hansen. 








“Don’t Get Hot,” Said the Stove.— 

“What’s the secret of success?” asked 
the Sphinx. 

“Don’t be shocked,” said the Battery. 

“Talk some more,” said the Telephone. 

“Never lose your head,” said the Barrel. 


“Make light of everything,” said- the 

mp. 

"Don't monkey around,” said the 
Monkey. 


“Be up to Date,” said the Calendar. 

“Don’t be a knocker,” said the Ham- 
mer. 

“Take Pains,” said the Window. 

“Look out for the time,” said the Clock. 

“Always keep cool,” said the Ice. 

“Find a good thing and stick to it,” 
said the Glue.—Bernard К. Tormey. 
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It Wasn’t : 
So Dry, : 
Tho.—Ex-: 
PERIMEN TER : 
—"Have you : 
any good: 
scientific: 
stories ?" 3 

LIBRARIA N : 
—‘‘Here’s: 

“Twenty: 
Thousand Leagues Under the Sea,’ by : 
Jules Verne. It’s very interesting.” : 

EXPERIMENTER—“I’m afraid that's £ 

too deep for me."—Earl A. Rohlf. 
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Ship Ahoy.—"Say parson, сап you 
marry us in a hurry?” 
"Certainly sir, I have a reputation for 
making twenty knots an hour in a pinch !" 
—L. A. Taylor. 


Professional Pride.—"My little baby 
girl" proudly proclaimed the young den- 
tist, "is only eight months old and is get- 
ting a tooth !" 

"Huh!" sneered the young chiropodist, 
"my little baby boy is only seven months 
old and is getting a corn!" 

—Adolph F. Lonk. 
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E receive daily from one to 
AA two hundred contributions 

to this department. Of these 
only one or two are available. We 
desire to publish only scientific humor 
and all contributions should be orig- 
inal if possible. Do not copy jokes 
from old books or other publications 
as they have little or no chance here. 
By scientific humor we mean only 
such jokes as contain something of 
a scientific nature. Note our prize 
winners. - Write each joke оп a sep- 
arate sheet and sign your name and 
address to it. Write only on one side 
of sheet. No letters acknowledged 
unless postage is included. 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the 
best joke submitted each month. In 
the event that two people send in the 
same joke so as to “tie” for the prize, 
then the sum of three dollars in cash 
will be paid to each one. 
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Horse Sense.—PnvsrioLocy TEACHER— 
“How many senses are there?” 

STUDENT—" Six." 

PnHvsroLocv TEACHER—"How is that? 
I only have five." 

SrupENT—"I know it. The other is 
common sense.”—R. Cleveland. 


He Forgot 
Himself.— 
Dic:. “But 
didn’t you feel 
the  thief's 
hand going 
into your 
pocket ?” 

A BSENT- 
MINDED PROF.: 
"Yes, but I 
thought it 
was my own.”—Juan B. Riera. 
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Soon He'll Get the Air, Too.—'Has 
he been a telegrapher long?” 
"Not very. He gives his key plenty of 
ventilation." 
"What do you mean?” 
“He has it open most of the time.” 
—Leslie Van Every. 





Oh Mamma !—Pnor. Іх Natura His- 
ToRv: “Mr. Smith, can you name a mam- 
mal without any teeth ?" 

SMiTH: “Yes, sir, my grandmamma." 

—Juan B. Riera. 





Not a Wireless Phone Co.?—“That 
athlete is wiry, all right." 

"Yes; he used to be lineman for the 
"phone Company."—Leslie Van Every. 





The Horse 
Blew  *Him- 
self." — Veter- 
inary, to new 


assistant : "Take 
this tube, fill it 
with that pow- 
der, put it in 
the horse's 
mouth, and 
blow hard." 

Assistant, returning after a few min- 
utes with eyes watering and appearing in 
great agony: "All r-right s-sir." 

Vrr.: "What on earth is the matter?” 

ASSISTANT: “The horse blew first." 

—Juan B. Riera. 








He'll Be En-lightened Soon.—LittLe 
МАВЕ!.: *Mamma, can our maid see in the 
dark ?" 

MaMMa: "Why dear, what makes you 
ask such a question ?" 

Little МАВЕ.: “I heard her talking 
to papa in the dark hall, and she said 
that he needed a shave.”—John Novak. 





Maybe Auntie Made Him.—HrNnv: 
(to druggist, "Give me a box of Dr. 
Green's pills." 

Druceist: — "Anti-bilious ?" 

Henry: “No, Uncle's sick.” 

—Harold A. King. 





The Task 
Supreme.— 
CHEMIST: 
“Name a sub- 
stance difficult ¢ 
to analyze.” 

STUDENT: 
* Boarding 
house hash." 
—Smith C. Mc- Y j 
Gregor. = = — 

Hamburger Steak is now called Liberty 
Hash. (Printer's Devil.) 











And Then It Went to Its GOal.— 
"This is my car, exploded the irate 
toufist to the garageman, "and what I 
say about it, goes—see ?" < 

Just then а dirty-faced machinist 
crawled out from under the dead ma- 
chine and said pleading, “Say ‘engine’ 
mister !”—G. M. Hitchcock. 


Why Not Feed ’Em Оп Swiss 
Cheese.—Pror.: “What insect requires 
the least nourishment?” 

Bright Рори: “The moth. 


holes !"—Gladys Kattelman. 


And Sea-Sickness.—TEACHER (to class 
in chemistry)—"What does sea water 
contain besides the sodium chloride, that 
we have mentioned ?" 

Smatt Bov—"Fish, sir." 

—Mrs. T. D. Newman. 
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3. Sketches, diagrams, etc., must be on separate sheets. 


not be answered by mail free of charge. 
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The “Oracle” is for the sole benefit cf all scientific experimenters. Questions will be answered 
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Rewinding Magnet Coils for Different 
Voltages 


(1103) B. H. Chatfield, Los 
writes: 

Q. 1. What size and amount of wire should be 
used for winding magnet coils in the loud talking 
reproducer as described in Radio News for October, 
1920, for use with a six-volt storage battery? 

A. 1. If the two magnetizing coils іп the Mag- 
navox instrument there described, are to be used 
on a six-volt battery, the coils may be wound with 
the same amount or 3 pounds of No. 17 B & S gage, 
single cotton covered magnet wire. The rule for 
rewinding magnet coils or re-designing them for any 
voltage, is stated thus: b. iA 

The cross sectional area of the magnet wire in 
circular mils is increased for a lower voltage and de- 
creased for a higher voltage in direct proportion to 
the voltage ratios. For example, if you have a design 
specifying a certain size of wire, or a wire having a 
cross-sectional area of 10,000 circular mils, as given 
in any wire table found in text books or catalogs 
then for operating on voltage, one-half the design: 
voltage, the wire size should be doubled and the size 
of wire chosen from the table having a cross-section 
of 20,000 circular mils and the nearest B. & S. gauge 
number selected. This will cause the current to be 
double and with the potential at one-half the designed 
potential, the resultant watts will be kept the same. 
Thus, you can redesign any magnet coil for any 
potential desired, once you have the fundamental 
or original design,—the amount or weight of the 
magnet wire or in other words, the depth of the 
winding remaining the same. 

With the magnet coils wound with No. 17 S. C. C. 
magnet wire, the two coils should be connected in 
parallel for the six-volt service and the current 
should be twice 1.88 amperes, that consumed at 12 
volts, or 3.7 amperes. 


Angeles, Cal., 


How Magnet Strength is Tested 


(1104) M. B. Aufderheide, Springfield, Ohio, 
writes the Oracle: 


Q. 1. Data for a 2 kilowatt radio transformer. 
О. 2. How із the strength of magnets measured? 
A. 1. Data on one and two kilowatt radio 


transformers has been given so often in the Oracle 
that we would advise you to peruse a copy of our 
Index, price of which is 15c. 

A. 2. The strength of the magnet is tested in 
the following way. It is seldom that the precise 
measurement of the actual flux density in the bar 
magnet is required. A method for determining the 
flux density is as follows: If the magnet is a straight 
bar, the intensity of the magnetization may be de- 
rived from magnetometer readings. If in the form 
of the letter “U,” the magnet should be provided 
with smooth end faces, across which a small iron 
armature is placed. A coil of a known number of 
turns is slipt over the middle of this iron armature. 
This coil is connected to a ballistic galvanometer. 

The quick removal or replacement of the armature 
gives a throw on the galvanometer, which is then 
compared with that taken, in the same way with a 
standard magnet. The magnetic flux may also be 
computed from a calibrated ballistic galvanometer. 
There is also available for measuring the magnetic 
flux in maxwells, the Grassot Fluxmeter. 


Commutator-less D.C. Machine 


(1005) Charles Long, Coffeyville, Kansas, asks: 

Q. 1. I am enclosing three sketches of a direct 
current generator or motor having no moving coils 
or sliding contacts. I can see no reason why it will 
not work. If you can discover something I may 
have overlooked, I would be greatly pleased to have 
it pointed out. Note that the stator resembles an 
induction motor statoj quite closely. It is built up 
of thin soft iron in the same way. The large slots 
are for the field coils, the small ones for the arma- 
ture coils. The rotor punching is very similar to 
a D. C. armature punching, and in fact the one 
might be used for the other. The rotor is about the 
same thickness as the stator. It is toothed as shown 
and is perfectly bare, being like a D. C. armature 
core without windings or commutator or insulation. 

The field coils are dropt over the rotor and then 
the group is to be inserted in the stator. It is 
scarcely worth while to mention that part of the 
coils and rotor are left out for the sake of clearness. 
Since there are no moving coils or sliding contacts, 
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commutator, etc., it would be quite easy to build 
this machine for an extremely high voltage, or for 
a very high speed f or special work. Suppose a tooth 
of the rotor to be right under one of the field coil 
slots to be utilized. It would be neutral. As the 
rotor turns, it passes from under the slot and coil 
and becomes, we'll say, north. As an individual 
north pole it sweeps past the armature coils, till it 
reaches the next field coil slot, where its polarity is 


reduced and reversed so that it emerges as a south. 





in Proposed 


Showing Arrangement of Coils 
Commutator-less D.C. Machine. 


pole. In sweeping across the armature coils it in- 
duces the current the machine is supposed to pro- 
uce. 

A. 1. We have referred this matter to an expert 
on dynamo design. The gentleman to whom we 
have referred your inquiry is professor of electrical 
engineering at one of the leading universities. 

Briefly explained, the result of the investigations 
on your design is as follows: The commutator-less 
direct current generator, proposed by you, will not 
produce direct current at all, but alternating current; 
as the authority referred to has stated,—"'This ma- 
chine will operate as an alternator, for the reason 
that periodically increasing and decreasing magnetic 
flux, even if unidirectional, will produce an alter- 
nating pressure and current." 

We have been flooded during the past year or 
two with a great many designs similar to the one 
you propose for a commutator-less D. C. machine 
to be used as a dynamo or motor, but owing to the 
action of Lentz's law, none of these succeeded in 
producing direct current. Lentz’s law states that 
the direction of an induced current is always of such 
a nature that it opposes the current by which it was 
induced,—and as you will see from this fact, the 
rising and falling flux, even if unidirectional, will 
cause a current, first in one direction and then in 
the other direction, to pass thru the armature coil 
or coils of any machine of this type. 





Siphon Query : 
109 Martin Hussey, Detroit, Mich., writes: 

. 1. Referring to our article in the February, 
1920, issue on ‘Electrifying the Holy Land,” suggests 
a siphon carried up and down over the surface of the 
land to carry the water from the Mediterranean to 
the Dead Sea. 

A. 1. Itisquite obvious that you did not get the 
essential feature in our article "Electrifying the Holy 

nd. 

It is quite true that a siphon would work, but the 
country is very hilly and for that reason pumps would 
have to be set into operation to start the siphons, an 
added expense. 

In the second place, the siphon would obstruct 
traffic, and in the third place, the velocity head which 
is obtained by means of a tunnel slightly on an incline 
would never be as great in a siphon as in the method 
outlined, because the friction in the siphon would pre- 
sumably exceed that in the straight *unnel of com- 
paratively even pitch; not to mention the chances of 
the long siphon breaking up due to air pockets forming 
alongthe ‘ine, 
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Resilvering Mirrors 


(1107) А. К. Beekman, Р. О. Box 406, Miami, 
Fla., asks: 
Q.1. How can Iresilver mirrors? 


A. 1. A very good formula for the resilvering of 
mirrors consists of the followipg two solutions. 

When ready for use they are mixed in equal parts 
and poured upon the glass which has first been 
levelled. The glass must first be cleaned carefully 
with ammonia and then distilled water and when 
spotlessly clean, a very good firm coating will be 
deposited. 

A coating of ordinary varnish is subsequently 
applied to the back to prevent oxidation of the silver 

Solution one—Four ounces distilled water brought 
to a boil, 6 grains of silver nitrate and 6 grains of 
Rochelle Salts are added. It is boiled for six or seven 
ninutes and filtered. е 

Solution two—Four ounces of distilled water, a 
small quantity of which is poured into a tumbler; 19 
grains of silver nitrate added and stirred until dis- 
solved. 26% ammonia is then added until the pre- 
cipitate which is first formed is re-dissolved. 16 
grains more of silver nitrate is again added and then 
the balance of the water. Filter and proceed as pre- 
viously directed. 

This will result in a very successful coating. 


Perpetual Motion Again 

1108) Oscar Chader, Montwerde, Fla., asks: 

. 1. If a motor and dynamo are connected to- 
gether and the current from the generator is allowed 
to pass thru a step-up transformer and thence to the 
motor why won't we obtain perpetual motion? 

‚ 1. It would be impossible for you to step up 
energy (watts) as you have suggested, because the 
efficiency of a transformer is only 90% and if you put 
100 watts into the primary side, you only obtain about 
90 watts on the secondary side, and the difference or 
19 watts із lost already in the action of the trans- 
ormer. 

A motor is only 80% efficient ordinarily; a genera- 
tor likewise 80%. The combined efficiency of the two 
is 64%. Now when the transformer is thrown in, 
a gross efficiency of 57% is obtained; in other words, 
thru the changes one-half the current is lost, hence 
your perpetual motion scheme is absolutely worthless. 


Frosting Bulbs 


(1109) Edgar A. Castellini, San Francisco, Calif., 
wants to know how to frost electric light bulbs: 

A. 1. The following matte varnish will frost 
globes, for commercial use, by dipping the bulb 
into it. 

Mastic, 14 oz. avd., sandarac, 2 oz., benzol, 20 oz., 
and ether, 10 oz. A solution of gutta percha in 
chloroform may be used in a similar manner. 

Nitrogen làmps will not remain colored long if the 
color is applied superficially, due to the high heat 
developed in the lamp. The glass may be roughed 





with sand. 
Chemical Queries 
(1110) Joe Cronan, Rose Creek, Minn., asks: 
Б Q. 1. he name of a good metallic conductor оѓ 
eat. 


О. 2. An easily fusible alloy. 
Q. 3. Chemical fire extinguisher. 
A. 1. Probably the best conductor of heat which 
is comparatively cheap, is silver. 
A. 2. An easily fusible alloy which melts at a 
very low temperature is composed of 
Bismuth 2 parts, 
Lead 1 part, 
Tin 1 part, 
Melting point being 200? F. 
If about one-sixteenth part of mercury is added, its 
melting point is reduced to about 155? F. It will be 
understood, that 212? F. is the heat of boiling water. 
A. 3. The chemicals used in various fire extin- 
guishers are not very well known. However, it ha; 
been found that carbon tetrachloride does not freeze 
readily, and at the same time, serves as an excellent 
extinguisher for fires. In some extinguishers а solü- 
tion of sodium sulphate is formed by the reaction 
giving the operating pressure and this solution is t» 
some extent efficacious in reducing combustibilit y. 
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A FINER TYPEWRITER AT A FAIR PRICE 


The Oliver Typewriter Qo. 


SAVE 
*30 


On New Oliver 


Latest and Finest Model 


Pre-war price $100—now $64 


In these days when the cost of many 
things is higher than before the war, it is 
a distinct contribution to business economy 
to offer through more direct selling methods 
such a great and decided saving on so popu- 
lar a typewriter as the Oliver. 


CHICAGO. U. S.A 


Keep Machine cleaned and aled 


`a 


A full saving to you of $36 
on the famous Oliver No. 9— 
our latest and newest model! 


That is what our new selling 
plan makes possible. During 
the war we learned many les- 
sons. We found that it was 
unnecessary to have such а 
vast number of traveling sales- 
men and so many expensive 
branch houses. We were able 
to discontinue many other su- 
perfluous sales methods. As a 
result, $64 now buys the iden- 
tical Oliver formerly priced at 
$100. ў 


Free trial—No money down 


Not a cent in advance. No 
deposit of any kind. No obli- 
gation to buy. The coupon is 
all you need send. The Oliver 
comes to you at our risk for 
five days free trial jn your own 





home. Decide for yourself 
whether you want to buy. If 
you don’t want to keep the 
Oliver, simply send it back at 
our expense. If you do agree 
that it is the finest typewriter, 
regardless of price, and want 
to keep it, take over a year to 
pay at the easy rate of only $4 
a month. 


Only 13c a day 


The monthly payments are 
so small as to average only 
about 13 cents a day. And you 
have the use of the typewriter 
while you are paying for it. 
Don’t think of renting or buy- 
ing a second-hand typewriter 
when you can get a new Oliver 
—the latest and finest product 
of our factories—at a saving of 
$36 and on payments so easy 
that you won’t miss the money. 
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Only the Coupon 


This is a real free trial offer. You 
risk nothing. Fill out and mail the 
coupon and get the Oliver for free 
trial. If you should wish further in- 
formation before requesting a free 
trial, mark the coupon for free books 
mentioned therein. Clip and mail the 
coupon now —NOW! 


TWoewritér.Gmpany 
676 Oliver Typewriter Bldg., Chicago, lll. 





Google 
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THE OLIVER TYPEWRITER COMPANY 
676 Oliver Typewriter Building, 


CBee pe до Gen a pe ia 
» e per 

to Tomain in you until fully paid for. 

My shi nM ri APE EEN EEEN IO A T 

This ripping pointi me under any obligation to buy. If I choose to 

yetorn the Oliver, I will ship it back at your expense at the end of 

ive days. 

Г) Do not send a machine until I order it. Mail me your book— 
**The High Cost of Typewriters—The Reason and the Remedy,” 

yourde luxe catalog and further information. 


ш. 
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It's nota quesiton of 
bravery or strength; 
dts knowing how to 
bor. 1) youdon't know how, 
you've got to take a beating. 


Who wants to be 
a Clever Boxer? 


Would you like to put the gloves on with the best 
boxer in your club or gym, and more than hold your 
own? You' ve got the strength, you've got the grit, 
and you've got the brains—and we'll furnish the 
"know-how;" the professional training that will make 
you a clever boxer in a very short while. 

You'll know the blows and guards used by the 
best professionals—the Benny Leonard Triple, the 
Jack Dempsey Triple, the Fitzsimmons Shift, the 
Stanley Ketchel one-two blow, etc. You'll know 
how to land these blows, when to land them, and 
where to land them; and it will take a mighty clever 
boxer to get his blows past your guard. 

In addition we'll teach you 15 jiu-jitsu holds, 
quabling you to disarm an opponent, to throw him 
if he grabs you from behind, to break his strangle 
hold on your throat, etc., and 14 of the best holds in 
wrestling. 

We'll give you three lively rounds of shadow 
boxing for daily practise. And to build you up 
physically, we'll give you a complete set of muscle- 
building exercises, and a lesson in Synthetic Breathing 
(for lung development) and the Colon Exercise (good 
for constipation). Complete instructions on training 
will tell you what to eat, rs to develop wind, how 
to put on өс take off ke oT wei 

History of eigin ete the course we include 
free a history е. 69 great prize fighters, with their 
pictures. Gives accounts of their principal fights, 
their favorite blows, and "inside" stories seldom heard 
outside professional circles. 

This course contains 246 illustrations, which shows 
how complete it is. 

SEND NO MONEY 


We send the entire course on free approval. You 
have ten days to examine the books. If you buy 
them, you have till the 15th of next month to pay— 
only $5 (Canada $6; other countries $7). Otherwise 
you return them in 10 days, and that ends the matter. 
Don't wait another minute, but mail the coupon 
now to Marshall Stillman Association, Suite E-206, 
461 Fourth Avenue, New York. 






Marshall Stillman Association 
Suite E-206, 461 Fourth Avenue, New York 
cron Xon may pens send a mie. for free examination the com 
Course in Boxing and 


ete 

Self-defense 

Мага extra above. I wire you 
my pledge 


instruction 
that 1 willeither return the course In 10 da 
9 рау forit on the 15th of the following month—price 
Canada $6; other countries $7). 


Bean ELECTRICAL 
- SIGNAL ENGINEER 


FREE BOOK TELLS HOW 


Big positions open now for Signal 
Engineers. You сап qualify for 


this fascinating, highly-paid work 
in your spare time at home. Rail- 
roads everywhere need men who understand Signal 


Engineering and electrical safety devices. 
$2500 to $5000 a Year 

Earn a big salary right from tho start—enjoy 
Quick success and swift promotion. We train you 
in every branch of this great profession, including 
а complete course in 

Practical Electricity 
mite бодау or, handsome FREE Book on Signal 
eering an etails с ur amazi X 

Engineers’ Outfit. Address ^ Mo 

DEPARTMENT OF SIGNALING, DEPT. A-199 
1 1924 Sunnyside Avenue, Chicago, lil. 


- Learn to Dance 
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Astronomical Photography for the Amateur 


By H. F. CURTIS 
(Continued from page 148) 


proper focussing when the eyepiece is be- 
ing used. As a substitute for a shutter, a 
piece of cardboard with a hole or slit cut 
in it, may be flipt across the eyepiece by 
the use of a rubber-binder arrangement. 
The telescope may be counter-balanced, if 
necessary, by fixing weights firmly to the 
opposite end of the telescope. 

It is highly essential in all work of this 
nature to secure an extremely accurate 
focus. To facilitate proper focussing, a 
block of wood should be made the same 
size as the plate-holder and of a thickness 
equal to the exact distance from the back 
to the active surface of the photo plate in 
the holder to be used. This is probably 
more clearly shown in Figure 4. A piece 
of thin, smooth, white paper should then 
be fastened to the surface of the block 
with thumb-tacks. If this focussing block 
is then placed in the “camera” first, and 
the image properly focust on it, the plate- 
holder may be substituted for it with the 
assurance that the image will be sharply 
focust on the plate. I have found a paper 
surface superior to ground glass for the 
focussing of such weakly lighted images, 
where fineness of detail is important. It 
should be remembered, however, that a 
focus which seems to be perfect to the eye, 
may not produce a sharp photograph. The 
focussing should be done with the filter 
in place. The proper focus may also be 
experimentally found by making succes- 
sive exposures on a single plate, each 
slightly nearer the eyepiece than that fo- 


| sition which appears perfect to the eye. 


One photo will be found which is much | 


sharper than the others. 


KIND OF PLATES TO USE. 


The best plate to use is a Çramer iso- 
chromatic plate, sensitive to the light 
transmitted by the filter used. Ordinary 
plates produce good photos, however. For 
taking the sun, use the slowest plate that 
can be found. On the other hand the fast- 
est plates obtainable should be used for 
the moon and planets. 

The length of exposure will have to be 
determined by experiment. An exposure 
of from one-half to two seconds will be 
about right for the moon, when the eye- 
piece is not used. With the eyepiece in 
place, the exposure will vary more or less 
as the square of the distance of the plate 
from the end of the telescope, and no 
definite instructions can be given. The 
length of exposures for the sun will be 
discust below. The telescope should be 
used without the eyepiece for the stars, 
and the exposure should be as long as 
possible without blurring. 


DEVELOPING THE PLATES. 


The plates should be developed to their 
full depth in any ordinary developing solu- 
tion. Prints made on glossy paper are 
much superior to any other. They should 
be developed until the sky shows perfectly 
black, and the detail, if any, is clearly seen. 
Where good detail and sharpness are ob- 
tained, the pictures will often bear en- 
larging up to several diameters. 

Contrary to expectation, the sun is quite 
a difficult object to photograph, due chiefly 
to its great brilliancy. If a diafram of 
some opaque material such as black card- 
board, having a small hole about one- 
fourth to one-third the diameter of the 
object lens cut in it, is placed in front of 
the object lens, the light is cut down a 
great deal, at the same time producing a 
somewhat sharper image due to the reduc- 
tion in spherical abberation of the lens. 











The eyepiece may be used to advantage 
on the sun because of the loss of brilliancy 
with magnification, the added ease of 
focussing the larger image and the greater 
detail shown on the plate. The exposure 
should be as short as the shutter will take. 
Even with these precautions the plate is 
apt to be over-exposed, and it will have to 
be watched during development to prevent 
its getting too dark to show detail. 

In the photos accompanying this article, 
Fig. 6, the full moon was made with the 
three-inch instrument shown in Figures 1 
and 2. The eyepiece was not used, the 
exposure being about one second. Figure 
5 is a similar photo of the moon at first 
quarter, the exposure being two seconds. 
Figure 7 is a portion of the moon’s limb 
taken with the eyepiece as a magnifier. 
Figure 8 is a highly magnified section of 
the sun's limb, showing, tho not in great 
detail, the presence of several sun spots. 
The partial eclipse of the sun of Novem- 
ber 22, 1919, is seen in Figure 9. The sun 
was barely 10 degrees above the horizon 
at the time of exposure, and the outlines 
are poorly defined due to the "boiling" of 
the atmosphere. Figure 10 is a “corner” 
of the partial eclipse of June 8, 1918. 








SEND NO MONEY! 


UARANTEED FOR 5000 MILES. We stand 
pond and willing to satisfy you and back up 
our iron bound 5000 Mile, Adjustment Basis 


Guarantee. These are not “Double Treads” or 

"Rebuilt" tires, but first grade standard cas- 
ings, including Goodyear, rich, Firestone 
and others, that have been slightly used fot 
demonstrating purposes. Most of them have 
been run less than 200 miles. DON'T SEND 
US A CENT—just write your order. Examine 
the tires when they arrive. If gem want to keep 
them, pay the expressman, not, send them 


back, New Tube Free With Every Tire. Or 
today at these price, TUBE FREE. 
Ly Pee 7. 32x4M....... $12.75 
30x3% ...... 7.75 | 34х4........ 12. 
932х306 ...... 8.75 | 33 х 44. ...... 13.25 
BUREN inks cu 9.75 | 34 х 44. ...... 14.25 
3294595; 10.75|35х4М....... 15.25 
JOE. 2.2925 11.75 | 36x4%....... 15.50 
*8. 8. Only. SMES 2c cccvsee 1 
hen state size and number wanted. 


JEAN TIRE CO. (Not Inc.) Div. 6-A 
2348 W. Harrison Street » CHICAGO. 
p———————] 


SAVE 257, to 60% 
Ne GRAFLEX-KODAKS 


Ў Cameras and Lenses of ey Tyrie now for 
Equal to new. Save money ie now for 
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CENTRAL CAMERA 05 „ Dept, ot 116 124 $. Wabash, Chicago 
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О! ее iets ea 

» Dear! Chicago, Ш. 
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"the high powered electrical expert 


Complete Your Education—- 
Fit Yourself for a High Salaried Job 


The great field of electricity is calling to ambitious men. Now— 
right now—as never before, wonderful opportunities are open to you 
to win splendid success, high position, handsome earnings in this 
fascinating, uncrowded industry. 

Enter this great field of work, where demand for trained men so 
largely outstrips the supply. But enter it with the advantage of 
extraprdinary training. Enter it with that solid assurance of success 
that can only come with the practical, intensive training which this 
great school will give you. 

Here, in from 1 to 3 years’ time (depending on your previous edu- 
cation) you can master electrotechnics. Investigate thoroughly 
NOW, the opportunities offered 


The Electrotechnician— 
The man who fits electricity to Modern Industry 


The electrotechnician is a special type of expert—a man having the knowledge of 
an engineer and the practical skill of an electrician. He's a master of theory and 
practice—a valuable and important man in the electrical field—the most inter- 
esting work in the world. His unusual training fits him for his choice of many 
high salaried jobs—electrical draftsman, chief electrician, superv isor of electrical 
testing, superintendent of maintenance, director of construction, automotive 
electrical expert, radio engineer, supervisor of installation, and many other 
important positions. 


You are Taught Quickly but You Can Win Out as Electro- 
Thoroughly technician 

—from the foundation up—individual and Get started—that's the hardest part. This 
thorough instruction, with complete laborato- school has a course for every man. No previous 
ries and equipment. It's the only school that electrical experience is necessary—just a gram- 
prepares you for this field through a special mar school education, If you've had high 
course. And if you want lo be a full fledged school work, you are credited with it. Get 
Electrical Engineer with a B. S. Degree, vou can started now—don't wait—time means money. 
get it—this course prepares you for it —leads you Fill out the coupon for Free Booklet describing 
right into it. this great electrical school of engineering. 


GCHODL of of ENGINEERING 


Milwaukee 








Dept. S. I.-6, 373 Broadway, Milwaukee 
gem m Isis отш ть эш шы ан Se 
- School of Engineering, 
Mail the 1 Dept. S. I.-6, 373 Broadway, Milwaukee 
1 " А А 
1 Without obligation, send me your illustrated book, "How to become 
an Electrotechnician," with full information. (If interested in other 
Coupon 1 El t " with full inf i If i 1 in otl 
N a branches, check the course desired.) 
ow H ] Practical Electricity, O Armature Winding 
a O Electrical Engineering, В. S. О Automotive Electricity 
1 Degree O Чоте Laboratory Course in 
i ] Drafting Electricity 
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Mr. Car-Owner 

Save M iD 

\ Double опеу |. Вау Dependable 

6,000 Miles Service 

ө het ete 
ever ~ 

today at these low palaci. 

Size Tires Tubes 

30x3....$5.50..$1.60 

30x3 6.50 1.75 


m ... 











Y 
V 

|| 

L] 


ЅАТІЅҒАСТІОМ№ 


GUARANTEED 


Reliner FREE 
with Each Tire. 


37xS.... 
You'll reorder like thousands of 
others—because these guaran 
tires ‘паке good" everywhere— 
everytime. 
Dependahie tiresareonly guaranteed 
Ў for 6,000 miles, but it is not unusual for 
/ them togive8,000to 10,000 miles service. 
d $2 deposit for each tire ordered, 
balance C. O. D. subject to examination, 
or Clincher, plain or non-skid. Send 


State whether S. S. 
full amount and save 6% discount. Order NOW. 


DEPENDABLE TIRE & RUBBER CO. 


3446 Ogden Ave. 


You Gan KNOW 


all about AUTOS, 
TRACTORS, AEROPLANES, 
STARTING and LIGHTING 
SYSTEMS, STORAGE BAT- 
TERIES, VULCANIZING, etc. 


Dept. 123 Chicago 


Valuable Book FREE 


"Ном to Succeed in the Automobile, 
Tractor and Aeroplane Business,” gives 
much new and very useful information; 
also tells all about the many splendid 
advantages and practical training vou can 
get at this college in a few weeks. Tear 
this outand write fora copy, FREE, today; 


GREER COLLEGE 

OF AUTOMOTIVE ENGINEERING 

Оер! 1519 S. Wabash Ave. 
CHICAGO 


AN EASY WAY TO 
MAKE MONEY „єє 











SHALER Tire Repair Outfit 
roved Wrapped Tread Method Ж 
sed by Tire E 
E kb ub oc 


сап use it, It’s t 


can't undercure or overcure а 
Requires no wa! or 


FREE Boo 


“How to Open a Tire air Shop.” 
* tells how to make big money. 
'tdelay. Write quick. 


С. A. SHALER CO. 
2205 Fourth St, — Waupun, Wisconsin 








SAVE $135 A YEAR ON YOUR FORD 
more on other cars and especially trucks 


Much 
ALSOP-ALL-SPARK 


Is an tov part of your car 

YOU CANNOT AFFORD TO BE WITHOUT IT 
Best By Gov't Tests. This simple little device does 

away witb spark plug and carbon troubles. 
— Saves gas, battery, 
oll, piston rings, re- 
pairs, depreciation 
no overhaulin 
ontheroad 










your order to- 
day—Circular 
On request. 

Jobbers—Deal- 
ers—Agents 


Wanted. 
Cost. lete. with -back guarantee, $7.50 
AL SPARE IGNITION CO... 13 Water St., N. Y. Cit 



















Dynamite Boosts 
Plant and Tree 


Growth 
(Continued from page 122) 


into a reservoir by making it porous, so 
that it absorbs water and holds it like a 
sponge. Why not use explosives and make 
the reservoirs two and three times as great 
and secure absolute instead of partial insur- 
ance against drouth? 


It is admitted that much of the rainfall is 
lost by running off, and consequent damage 
is done by erosion. Why not check this by 
the use of explosives before the rainy season, 
storing the rainfall in porous soil, instead of 
letting it run to waste? It is admitted that 
some of the soils called “worn-out,” or 
“poisoned” and “worthless” may be re- 
claimed 4f the soil is thoroly stirred up from 
the depths. What can do this so efficiently 
as explosives? It is admitted that much of 
the plant food in the soil is unavailable be- 
cause it is unweathered. Why not make it 
available by opening the ground to weath- 
ering agencies by explosives? 

A single cartridge of explosive can easily 
convert several yards of compact and useless 
hardpan into half an acre of new feeding 
ground. Costly, massive, improved ma- 
chinery enables the farmer to spread out his 
operations, to move horizontally, and han- 
dle more acreage in the same time, and he is 
ever eager to double and treble his holdings 
of fertile soil. What is wanted is something 
that enables him to move vertically down 
and double his acreage, and double his yield 
by doubling the fertility of the soil, by 
doubling the depth of the feeding zone, by 
doubling the water supply, by cultivating 
the ground to double and treble the former 
depths. 


Depths to Which Roots Go 


The natural tendency of most roots is to 
9 deep into the soil. Many. who have not 
investigated this subject, believe that roots 
do not go deeper than one or two feet and 
cultivate accordingly. On the contrary, 
they go to much greater depths if the soil 
conditions permit. Corn roots that have 
been confined and have occupied all the 
soil to a depth of 2 feet, will go to a depth of 
8 feet if the restriction is removed. Wheat, 
oats, and barley will penetrate from 8 to 10 
feet, grass roots will go down 6 and 8 feet, 
while alfalfa has been known to go down 
over 30 feet. Grapevine roots have been 
found 22 feet below the surface, while some 
root systems of trees correspond in extent 
and branching to the parts above ground. 
The roots of clover weigh as much as the 
total weight of the year's crops, while the 
roots of an oat crop are nearly 50 per cent. 
of the weight of the seed and straw. The 
total length of all the roots of a single wheat 
plant was found to be about 268 feet, of one 
rye plant 385 feet, and of one corn plant 
1,452 feet. 


Such facts show that the size and depth 
of the root systems are generally not real- 
ized, and are generally underestimated. It 
is evident that the roots need a far deeper 
feeding zone than is ordinarily given them. 
The feeding zone has been shallow and 
meager, largely because the farmer could 
formerly find no suitable means for the deep 
cultivation. No practical machinery can 
till the soil as deep as two feet, and even 
that limit is not sufficient for the needs of 
crops. Such deep cultivation is possible 
only with high explosives. 

The benefits of deep-rooting of a crop do 
not pass away when the crop is harvested, 
for the roots are left down where they grew, 
and on decaying, form humus at a depth 
where it would be impossible to place it by 
artificial means; down where it will help to 
perpetuate the granulated condition of the 


(Continued on page 164) 
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6000 MILE 


CORD vic: TIRES 


VICE 
Sensational sale of high grade, 
ese со! 


reconstructed tires, 


service tires are heavily rein- 
ns 


forced nuine new Miller 


factory at smas 
eed for 6 


patched or double 


Send No Money 
Pay only after examination at express 
office. Unwrapped section for inspection. 
If not fully satisfied, with the tremen- 
jous in value, return shipment and 
we will refund your money Promptly. 
28х3 $ 7.90 х4}, $13.50 


With each tire ordered 
A ainhoa 5. Ө or C. 1, are wanted. 
T, Deduct 51 рег centi? full cash with — 


: 3 Send now— immediate Shipment. 
Eastern Rubber Co., Dept.65B,531 S. Peoria St., Chicago 


PHONOGRAPH 
For Your Home 


by one of the largest, exclusive 
manufacturers of fine phono 
graphs, to a man or woman in 
each community for help on our 
new plan of distributing the 
most beautiful and perfect 
phonograph ever placed within 
the reach of every! dr. Plays 
all Disc Records. Plush cov- 
ered turn table. Mahogany, 
Golden Oak and Fumed 
Wonderful, noiseless, 


DOUBLE POWER MOTOR 


y built with the exactness of a 
watch. Thousands giving _ perfect service and 
unsurpassed satisfaction, e give a written 


Unlimited Guarantee 
For years we have made phonographe for the big, well. 
known jobbers. NOW we want an agent in each com- 
munity to use and place this wonderful instrument, on 
trial, in homes at prices amazingly low because the 
jobber's, wholesaler’s and retailers’ profits are cut oot. 
SEND for our illustrated booklet which describes this 


beautiful phonograph with its wonder- 
ful motor; the factory; and our Unusual Offer. NOW! 


PERKINS PHONOGRAPH CO. 
827 North Wood St. Dept.506 , CHICAGO, ILL. 


ELECTRICITY 
CHEMISTRY 
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Pocket Library contains valss! 
electrical, chemical and wireless 
, and over 200 illustrations, 

э! trouble 





reless without ө! 
GET THIS HANDY POCKET LIBRARY. Ber electrician, one 
" 


 Hbrary im hie 

should hi this upt tie pocket-size 
e udy. The price of the complete 
wer-Ready Pocket Library, consisting ‘the latest con: pews, 
end four (4) months’ service bl 16 to 14 pages per month, my lates 
and discoveries in the electrical world, together with a servi desi fila 


.er 
NOTE.—The 16 to 24 pages monthly after the (ошт monthe will be 63.00 
df order and remittance is sent with above order. Canada and foreign wa sk ws 
the above 


PocKET QO LIBRARY 
TELEGRAPH 


(Both Morse and Wireless) and RAILWAY ACCOUNTING 
taught thoroughly and яу: Big salaries now раід. 
t opportunities for advancement. Oldest and 1 
school; established 46 years. Endorsed by Telegraph, - 
way, Radic, and Government officials. Expenses low— 
opportunities to earn Jarge portion. Catalog free. 


DODGE'S INSTITUTE & Street, Valparaiso, ind. 


ARE YOU BASHFUL, TIMID . 


Self Conscious, Embarrassed in Company. Let us tell 

re how you can overcome these troubles and acquire 

oise, confidence, "m7 adt magnetic personal- 
е ence institute, 

, New York, Desk 15. wo 








ity. Address The 
Broadway 
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> Do a with 


—and Tomorrow Well Fish the Flambeau” 


“TYE а hunchj there’s good fishin’ up in tkat country, Fat. Up 
beyond the Reservation, where it ain't all fished out." 


"Tm with you, Sam. We couldn't get up there last year— wasn't 
enough road for the car but with the little old Harley-Davidson we 
can make it easy." 


** You said something, Fat. It's not the motorcycle's fault you never 
catch any fish. But with your Harley-Davidson and my fishin' skill 
we got a combination that's a darb. I admit it!" 


Fifty miles for a dollar—gas, oil and tires 
—is mighty cheap transportation. Ask 
any Harley-Davidson dealer for demon- 
stration. Or write to u3 for literature. 


HARLEY-DAVIDSON MOTOR CO. 
MILWAUKEE, WISCONSIN 


ВЕгРЕеу+- Раву йа ена 
‘Worlds Champion Motorcycle 









Ribbon Shift & 
Stencil Cutter 


Tabulator Bar 


TYPEWRITER 


SENSATION 


Free Trial— Use as You Pay 


After trial send us only $5.00 a month 
until the low total price of $64.85 is paid, 
and the machine is yours. This is absolutely 
the most generous typewriter offer ever made. 





not rent a machine when you can pay $5.00 
а month and own one. Think of it—Buying a 
2109.00 Machine for $64.85. Cash price $59.85, 
a little more than half its original price, 


L. C. SMITH 5 


Perfect machines, Standard size, Keyboard of Stand- 
ard Universal arrangement, 42 Keys, writing 84 
characters—universally used in teaching the touch 
system. The entire line of writing completely visible 
at all times, has the tabulator, the two color ribbon, 
with automatic reverse, the back spacer, ball bear- 
ing type bars, ball bearing carriage action, ball 
bearing shift action, in fact every late style feature 
and modern operating convenience. Comes to 
ou with everything complete; tools, cover, operat- 
ng book and instructions—nothing extra to buy. 
You cannot imagine the perfection of this beauti- 
Hag We "have ‘sold thousands of these perfect 
ш е 
late style machines at this bargain price and 
SES Sas аео тонат ot stenad Ыр 
wi, э u o e machine 
on five days’ free trial before iding to buy it, 
We will send it to you F. O. B. Chicago for five 
days’ free trial. It will sell itself, but if you are 
not satisfied that this is the greatest typewriter 
ever saw, you can return it at our expense. 
ou won't want to return it after vou try it, 
for you cannot equal this won- 
derful value anywhere. 


Send No Money 
Put in Your Order Now 


When the typewriter arrives deposit with the express 

agent $4.86 and take the machine for five days’ trial. If 

you are convinced that it is the writer you ever 

saw keep it and send us $5.00 a month until our bargain 

price of $64.85 is paid. If you don't want it, return it to the 

express agent, receive your $4.85 and return the machine. 
I the return express cha: 





delay. Fill in the coupon to-day—the typewriter will 
bo рреа Promptly. There is nored tape. We employ 
no solicitors—no collectors—no chattel mo . ditis 
simply understood that we retain title to the machine until 
full $64.85 is id. You cannot lose. Its the grestest types 
writer opportunity you will ever have. Do not us 
one cent. Get the coupon in the mails to-day—sure. 


Smith Typewriter Sales Co., 2:8: wens se., Chicago 


Smith Typewriter Sales Со. Pupsrtpent 10 Chicago 


Ship me the L. C. Smith Model No. 5, F. О. B. Chicago, as 
described in this advertisement. I will рау оп $5.00 monthly 
аз rent until the $60.00 balance of the S ÉCIAL $64.85 sale 
prie is paid. The title to remain in you until fully paid for. 

tisu that I have five days in which to examine 
and m the typewriter. If I choose not to keep it I will 
carefully repack it and return it to the express agent. It 
fs understood that you give the s.andard guarantee. 





L———— ose 
Street Address..................... 
Occupation or Business ................ —— 





PRACTICAL DIAGRAMS OF ELECTRICAL 
APPARATUS 


225 blue prints of connections of electrical appartus. 
These include the connections of: Generators—A.C. and 
D.C.; Motors—A.C. and D.C.; Starting devices; Ro- 
tary Converters ;'Transformers—1, 2, 3, and 6 phase; 
Meters; Relays; Voltage Regulators; ‘Phasing Out"; 
Synchronizing Methods; Static Condensers; etc. | Most 
complete set of diagrams ever offered for sale; and is of 
great value to operating engineers, construction en- 

ineers, electricians, mechanics, students, etc. Bound 
п note book form. ' Price, $7.50. Special price for lote 
of five sets and to technical schools. 


STAR DELTA 


Box 368 
DIAGRAM СО. Springfield, O. 


Dynamite Boosts 
Plant and Tree 
Growth 


(Continued from page 162 


subsoil, and keep alive the deep feeding and 
working bacteria, helping the farmer to gain 
thereby the full return from all of his field 
rather than from the top only. 


Trees in Central Park, N. Y.. Helped by 
Dynamiting Soil 

Some time ago a special investigation was 
made as to the cause of so many trees dying 
in Central Park, New York City’s famous 
recreation and scenic grounds. Discarding 
all of the older theories as to why the trees 
had shown such a high mortality rate, and 
refusing to believe that the trees succumbed 
due to the onslaughts of various bugs, 
worms, birds or fungous growths, the ex- 
perts in charge of the maintenance of this 
famous park, finally came to the conclusion 
that the teachings of Professor Gilbert Ellis 
Bailey were correct and that what the trees 
really needed was a loosening up of the 
deeper soil strata, so that their roots could 
reach downward and thus absorb the 
needed additional water, not to mention 
benefits accruing from the excellen. food 
supplies stored in this sub-strata, as shown 
in the accompanying table in the illustra- 
tion, where the various percentages of chem- 
icals are given for the different depths. The 
Central Park experts came to the conclusion 
that some localities are far more in need of 
blasting of the soil in the vicinity of the tree 
roots than are others. The method of 
shattering the hard subsoil is shown in one 
of the accompanying diagrams. Owing to 
the fact that the sub-strata are composed of 
clay or a high percentage of it, or else some 
other form of hardpan, the nature of which 
is well-known to be that of packing solidly 
and thus preventing plant and tree roots 
from finding their way down thru it to the 
natural water and food stores which they 
crave, blasting will do good where no other 
means can be applied.— Data courtesy E. I. 
du Pont de Nemours Powder Co. 


STATEMENT OF THE OWNERSHIP, MANAGE- 
MENT, CIRCULATION, ETC , REQUIRED BY 
THE ACT OF CONGRESS OF AUGUST 24, 1912 


Of Sclence and Inventlon, published monthly, at New 
York, ЇЧ. Y., for April 1, 1921. State of New York, 
County of New York, вз.: Before me, а notary public, 
in and for the State and county aforesaid, personally 
appeared Hugo Gernsback, who, having been duly 
sworn according to law, deposes and says that he is 
the Editor of the Science and Invention, and that the 
following is, to the best of his knowledge and belief, a 
true statement of the ownership, management, etc., of 
the aforesaid publication for the date shown in the above 
caption, requ by, the Act of August 24, 1912, em- 
bodied 1n section 443, Postal Laws and Regulations. 
printed on the reverse of this form, to wit: 


1. That the names and addresses of the publisher, edi- 
tor, managing editor, and business managera are: Pub- 
lisher, Experimenter Publishing Co., 233 Fulton St., 
New York City. Editor, Hugo Gernsback, 233 Fulton 
St.. New York City. Managing Editor, Harry Win- 
feid Secor, 233 Fulton St., New York City. Business 
Manager, R. W. DeMott, 233 Fulton St., New York 
City. 2. That the owners are: Experimenter Publish- 
ng Co., 233 Fulton St., New York City; Hugo Gerns 
back, 233 Fulton St., New York City; Bidney Gerns- 
back, 233 Fulton St., New York City; Harry Winfield 
Secor, 233 Fulton 8t., New York City; R. W. DeMott, 
233 Fulton Bt., New York City. 3. That the known 
bondholders, mortgagees, and other security holders 
owning or holding 1 per cent. or more of the total amount 
of bonds, mortgages, or other securities, are: None 
4. That the two ра: phs next above, giving the names 
of the owners, stockholders, and security holders, if 
any, contain not only the list of stockholders and security 
holders ав they appear upon the books of the company 
but also, in cases where the stockholder or security 
holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the per- 
son or corporation for whom such trustee is acting, is 
given; also that the said two paragraphs contain state- 
ments embracing affiant’s knowledge and belief 
as to the circumstances and conditions under which 


stockholders and security holders who do not appear |. 


upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona 
fide owner; and this affiant has no reason to believe that 
any other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, or 
other securities than as so stated by him. 5. That 
the average number of coples of each issue of this publi- 
cation sold or distributed, through the mails or othei- 
wise, to d subscribers during the six months preceding 
the date shown above is ——. (This information is ге- 
quired from daily publications only.) 


H. GERNSBACK 


Sworn to and subscribed before me this Ist day of 
April, 1921, Beatrice K. Owen, Notary Public, New 
York County, New York. New York County No. 000, 
New York Register No. 000. (My commission expires 
March 30 1923.) 
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*3'75=ONEDAY 
Ira Shook, of Flint, Did That 
Amount of Business in 1 Day, 


—making and selling Popcorn Crispettes 
with this machine. He says in letter 
dated March 1, 1921: "I started out with 
nothing, now have $12,000.00 all made 


from Crispettes." Others have amazing 
records: Gibbs says: “5014 $50.00 first night!” 
Erwin’s little boy makes $35.00 to $50.00 eve: 
Saturday afternoon. Meixner reports, $600.0 
business in one day. Kellog writes: 700.00 
ahead first two weeks." Master's letter says: 
*— sold $40.00 in four hours." During March, 
1921, Turner was offered $700.00 clear profit 
above cost of his investment to sell. There is 
money —lots of money—in Crispettes. Times 
make no difference for most of these records were 
made in 1921—were made while people 
hard times and are looking 
Location makes no differ- 
It’s common for Crispette 
machines to make $10.00 to 
rofit daily 


us = „00р: 
x шы йр in small towns! 
БЫ ur = —r : 




















I Start You in Business 


Write me—get my help. Begin now. Others 
are making money selling Crispettes, You can, 
too! You don't need much capital. perience 
not necessary. I furnish everything—secret for- 
mulas, equipmentfor shopor store, full directions, 
raw materials, Wrappers, etc. Splendid chances 
galore everywhere! Crowd Streets, amuse- 
ment parks, concessions, wholesaling and stores! 


$1000% Month Easily Possible 


Crispettes are a delicious, delightful confection. 
People never get enough. Always come for more. 
Raw materials are plentiful and cheap. You make 
enormous profits, Trade grows by leaps and 
bounds. It’s an easy, pleasant and fascinatin 

business. Send post card for illustrated book 
facts. Contains enthusiastic letters from men and women 
who have quickly succeeded. Tells how to start. Explains 
most successful methods. Gives all information needed. 
It’s Free! Write Now! Address H. W, Eakins, Gen. Mgr. 


LONG EAKINS COMPANY 
653 High Street Springfield, Ohio 
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your tire cost, The excel- 
Save half 
make you one of the thousan: 


ive you will 
now using 
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Guaranteed 6000 Miles 
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Roe 
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эор accompanies straight aide, 
SPAULDING TIRE COMPANY 

1652 Ogden Avenve, Dept. 41 CHICAGO, 


WHY BE A WALL FLOWER? 


Now you can learn dancing, in your own home, by 
mail from the pretent dancing 

instructors in the country, No 

longer need you stay at home 

or sit idly by at parties and 

dances. Join the fun. 


мю 25с 


Additional lessons 50c each. 


dancing at home with 
Moving Pictures. Moving 


Picture Machine free. In- 
structions and 

teach you every step. Just 
follow the pictures. Anyone 

can learn. Teach the children. 
Waltz, Two Step, Fox Trot, One 
ae and the new College Rock. 

Tess 
ARTHUR MURRAY SYSTEM 
OF DANCING 
Dept. 266, 290 Broadway, N. Y. 
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ЕТ YOU Perform These 


: many open to electrical students and 


. yourown electrical education. Buy a copy today. 


Spectacular Tesla Experiments? 
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The pages here reproduced 
are only a few taken at 
random from 


Electricity 

at High 
Pressures and 
Frequencies 


By Henry L. Transtrom 


NEW book devoted exclusively 
A to High Frequency Currents. 
This subject is by far the most 
wonderful and most fascinating of the 


experimenters. 

The trouble in the past has been that 
very little has been printed how to con- 
duct these experiments outside of maga- 
zine articles. Few books are in existence 
today that treat on the subject. Mr. 
Transtrom's book is the only сотрге- 
hensive work of its kind that we know 
about. : 


Mr. Transtrom is an expert and author- 
ity on high frequency currents. He 
handles his subject clearly and concisely, 
leading through first principles up to the 
actual experiments themselves. Page 
after page describes interesting experi- 
ments that anyone can perform at small 


. Mystify and entertain your friends—complete 


i 


Bound in stiff paper $2.50 prepaid, 
Or$3.00 prepaid 


bound in blue linen 


Branch 
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early articles of T ELECTRICITY 
= oy I ha Ac High Р S 
years RA t ig resstires 
high 3 And Frequencies 
I could find on this má 
I am figuring on гө TRO! 
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the one on page 218° 
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TNE JOSEPH G. BRANCH PUBLISHING Ca; 


} 


__ Second Edition Just Published 





oss Google 





Your Laboratory is not complete 


without this book 


1t explains all the fundamentals of high frequency cur- 
rents, devoid of obtruse mathematics or technicalities, so 
that the student will have a good insight into this fasci- 
nating art. 250 pages, 14 large chapters, 141 original 
illustrations. 


Order your copy today! 


You can not afford to be without this book. Fill in the 
coupon today and the book will be sent to you prepaidat 
once. 


The Jos. G. Branch Publishing Co. 
Dept. 100, 3800 Lake Park Avenue, Chicago, Ill. 


Gentlemen:—Please send me at once your Mr. Henry L. Transtorm's 


book “Electricity at High Pressures and Frequencies" as described on 


x 
н this page. I enclose herewith value of $ . for which you are to send the 
1 book prepaid at once. 
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F N G i iN Е - Fè | N G tons of American manufactured prod- 
ucts. Forty-eight hours passed and the 


Wave 
PRINCIPLES and APPLICATIONS Liverpool office advised the headquarters 
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By HERBERT L. MOULTON 
(Continued from page 124) 
SAM LO LLLA ИИИ ТТТ ONAREN 
in New York of the first non-arrival of 

n í a trans-Atlantic air liner. 
Burgess Training and Burgess Service make a man earn more by The newspapers circulated their belief 
making him worth more. If you are a trained man you always have that the radio controls of the “Ramapo” 
a good position and you practically name your own salary. The [| had failed and as a consequence that ship 


: had drifted off the course and sped aim- 
аай man works for whatever he can get whenever he can get а lessly on until, the fuil for ite Diésel egi 
. was exhausted. 

The Burgess Catalog is full of electrical facts. It tells how Burgess DeFoe found it hard to share this be- 
Students succeed and why they do it. Tell us whether you are а J) lief, for he was aware of the careful exam- 
beginner ог an experienced man and send for the catalog. It costs [|ination that the control apparata of each 

ou nothing air liner underwent before starting. Asa 
y с precautionary measure, however, he placed 


2 an observer on every air liner leaving port. 
What followed can best be told by referring 
a to the diary kept by one of these observers 

—Rutherford Morgan. 


Certificate The Experiences of Rutherford Morgan, Director 
of Operations of the Aero Transit Corporation, while 


Given on the Air Liner “Atlantide” as Recorded in his 
iary. 

For All “On November 5th, 1927, two days after 

Correct the “Ramapo” had disappeared, I con- 


Answers cealed myself on the “Atlantide,” Aero- 
Transit’s newest and largest transoceanic 
Here is a simple electrical air liner, and prepared for one of the most 
wiring problem. A Five thrilling voyages over the Atlantic that 
Dollar Certificate will be || ever befell a man. 
given for each correct At six o'clock in the morning, just as 
answer received, and this the sun began scattering the heavy banks 
is accepted as cash on а of fog that clung to the earth, I watched 
should ring bell A. Button No. 2 should ring Burgess Course. бее if the ground beneath me vanish as the ‘‘At- 
a pulupie. augon №о аа peg PULS you can solve it. We lantide," released from its anchorage, 
as No wire snoad cross another. Make will send the solution on soared skyward. A few moments later 
Abr oye : request to any one who || the eight electric motors began to whirr, 
can't do it. the rudders responded to Liverpool's con- 


This is easy for Burgess Students. They get many such practical applications in motor work, tinuous wave, and we were off. Where? 
transmission and alternating currents, etc., etc. Catalog No. H, explaining the Burgess Practl- Presumably eastward, for England AS 
cal Method of Home Study sent on request. , 


BURGESS ELECTRICAL SCHOOL c cc o NIRE ee ees 


Long Island with Matthews, one of our 
Dept. H, 745E. 42nd Street, Chicago, Illinois passenger pilots, aboard, so I walked into 


the little cabin of the “Atlantide” where 
Electrical Hand Book’’ 


a special radiophone set had been installed 
and endeavored to get into communica- 
tains d id diagra: f Electrical Machinery апд Connections— tion with him. 
“ ам ms o ас . ge e 
TER due pz Elevators, Controllers, tarters for Printing Press Motors, Street Car Controllers, ета, Alighieri, E : Morgan; 
Transformer Connections, Lighting ts. antıde repeated several times an 
Simple Electrical Mathematics, Wiring Tables, Alternating Current , я х 
Calculations. ets, It also gives 200 formulas, with problems worked out, showing their application. soon the ether brought his firm voice back 


Price $1.00. If you decide not to keep it, your money will be returned to me. 


THE BURGESS COMPANY ‘Aline Atlantide,’ this is Matthews, 
YORKE BURGESS, President. Consulting Electrical Engineering “Everything О. K.? " I asked. 
750 East 42nd Street, Dept. H, Chicago, Illinois “Yes, am about 90 miles off shore and 
Power Plants, R. R. Signals, Electric Railroads, Motor Troubles and Industrial Problems. Information going strong," he replied. 
Furnished on Electrical Subjects. Inventions and Patents Perfected. “All right,” I said, “ГЇ call you again 
this evening at 8 o'clock." 

"Good! I'll be waiting for you," and 
then the ether became silent once more. 

All that day I loafed on the starboard 
deck, reading several of the magazines I 
had brought along. Now and then I 
glanced at the compass and its needle quiv- 
ered to port and verified our eastward 


A THERMO TELEPHONE Oe course. 


Y It was beautiful, serene and peaceful up 


COMPLETE TALKING ^ IGNAL і T EN there in the sunshine. Ofttimes the cool 





[ ] moisture of a cloud dampened my face; 
Al PRACTICAL SCIENTIFIC TELEPHONE ~ once a startled sea-gull, alarmed at this 


OPERATING ON A NEW PRINCIPLE. 7 curious monster that flew so rapidly with- 
EASILY ASSEMBLED. FOR INSTANT USE Е І out wings, darted by and was tossed about іп 
CAN NOT BE EQUALLED AS A DISTINCTIVE, ) : the tumultuous air currents we left behind. 


Several times, when the wind swung the 
INSTRUCTIVE ^^? INTERESTING NOVELTY. ; À nose of the giant craft around, I heard the 


APPEALS TO ALL UP-TO-THE-MINUTE YOUNGSTERS Ra r clicking of the magnetic apparatus that 
AS WELL AS TO THE GROWN UPS. А à controlled the rudders and brought us 


back on our course. 


MANUIACTURED BY 


E a 8 o'clock tat ate t caed Mar 

+ thews on the radiophone and after he 
Wh-ll6 BEDFORD ST AMERICAN THERMOPHONE COMPANY reported that the "Alighieri" was still on 
3 : her course and that all was well, I pre- 
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pared to sleep on the small collapsible 
cot that had been placed in the cabin. In 
not a great many minutes the smooth hum 
of the motors had lulled me to sleep; me 
—in a pilotless giant of the air, speeding 
eastward thru the night, over 3000 miles 
of watery expanse !! 

I awoke with the dazzling glare of the 
morning sun in my eyes. My watch in- 
formed me that it was just 7:30 o'clock. 
I sat upon the edge of the cot for a moment 
or two gazing at the beautiful spectacle 
of the sun dispersing an army of clouds 
that had gathered during the night, when 
I suddenly began to think about the sun 
itself. Why was it shining in the Port 
window? Obviously, it should be almost 
straight ahead of us and here it was stream- 
ing in on our left side. We were off our 
course! We were sailing South ! ! 


After hastily dressing I stepped into the 
radio room and glanced at the compass, 
confirming my earlier conviction. We 
were traveling South! I had no means 
of determining how long we had been on 
this southward course. I was convinced 
that the magnetic rudder controls had 
ceased functioning—an unprecedented oc- 
currence—and that we were drifting hither 
and thither at the beckoning of the winds. 
Just then something happened that smashed 
my theory into tiny bits. 2 


I heard the sharp, unmistakable "click, 
click, click" of the magnetic rudder control ! ! 


No doubt remained in my mind as to the 
mystery of our deflected course. The in- 
struments were operative and yet we were 
undisputably out of Liverpool's control. 
There remained but one answer. An outside 
control station was drawing us southward, 
to a fate unknown as yet, bul probably akin 
to that of the ‘‘ Ramapo.” 


I tried for the next hour to communi- 
cate with Matthews, but my time was 
spent unprofitably. I heard one or two 
steamships somewhere in the vicinity, 
bu. could elicit no response to my radio 
call of inquiry. Thereafter, I could do 
nothing but await developments. They 
were not slow in presenting themselves. 


Since I had first rubbed my eyes that 
morning the “Atlantide” had maintained 
its normal speed, but now, at 9:08 o'clock, 
the motors slowed down to a scant 25 miles 

r hour. At the same time the air liner 

gan a gradual descent from its 3000- 
feet altitude. I remained in the little 
cabin and secreted all the equipment I 
had brought with me, including the cot, 
blankets and my two grips. Then I peered 
out of the porthole. 


The descent continued for several min- 
utes, but when we came within 250 feet 
of the surface of the sea, it ceased. I 
cautiously put my head out of the porthole 
and looked for'd, and immediately wished 
I hadn't, for it resulted in unpleasant com- 
plications later on. 


Several hundred yards ahead, steaming 
thru the morning swell of the North At- 
lantic, I discerned a small, white yacht. 
Upon her bridge a man stood, studying 
the “Atlantide” thru a pair of binoculars. 
In that unfortunate minute, he evidently 
saw my head bob out of the porthole, for 
he immediately strode into the pilot house 
and disappeared. 


I withdrew my head and prepared to 
hide myself in among the bales and boxes 
of merchandise that constituted the ‘‘At- 
lantide's" cargo, for it was my aim to re- 
main in hiding as long as possible. Of 
course, I could have saved myself this 
inconvenience by simply stepping into 
the control room and sending the air liner 
speeding eastward by manual control, 
but the explicit instructions given me by 
DeFoe char, me with non-interference, 
regardless of the consequences. After all, 
the object of my journey, as well as that 
of each of the other men the Chief had 


os: oy Google 


son yours whether 


drafting departments. 
to $150 a week. 


Quick Advancement 


The Chicago “Tech” method trains you under experts who 
will equip you for an important position in the shortest 
practicable time. You learn exactly the methods which 
these experts use in their own practical work. They pre- 
pare you to rank with draftsmen of long experience. You 
get the training required in men who aim to carry respon- 
sibility and draw high salaries. If you can't come to the 
college, Chicago “Tech” will give you the same thorough 
personal training by mail that you would get here. 


Eighteen Practical Courses 


No better way to spend your leisure hours than in fitting 
yourself for a bigger, better paying job. If you want to 
take up any technical study—and master it quickly—the 
coupon gives you a list of our courses. Mark theone you 
want to know about and we will send interesting catalog. 


SEND NOW 


Train for the big jobs that await you. Be prepared to 
earn more money. A Chicago “Tech” course puts you 
quickly in the higher salaried class. No useless delay 
Become thorough—self-confident—expert. Which course 
are you interested іп? Mark and mail the coupon to-day. 















J A Bigger 
Paying Job 


Master Draftsmen 
earn handsome sala- 


ries and you can learn 


this paying profession 
by spare time study at 
home. No matter what 


you are now doing, this is 
your big 
about it—y 
no expense by 
about our FREE lesson offer. 


chance. Find out 
ou incur no obligation— 

writing. Read below 
This les- 
you enroll or not. 


Insistent Demand for 
Expert Draftsmen 


Salaries paid are the highest in history because trained 
Draftsmen are scarce. Not enough experts to go round. In- 
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placed on all the liners, was to determine 
the cause of the ‘‘Ramapo’s” disappearance, 
and to run away at this time would prob- 
ably forever prevent our finding this out. 
So Í hid. 


For perhaps twenty minutes nothing 
happened, but at the end of that period 
the motors became silent and a moment 
later I heard the heavy rumble of the liner 
landing upon a hard substance. This was 
followed immediately by voices and a few 
seconds later footsteps sounded on the deck 
of the “Atlantide.” 

An hour or more passed and I was be- 
coming tired of hearing nothing but the 
sound of gruff voices, running footste 
and a dozen or so saws and hammers. It 
was stuffy back where I lay, surrounded 
by the cargo, and . . . well, pretty soon 
I dozed off. . . . 


“Here 'e is!" 

The bright gleam of a pocket flash 
blinded me. At the same instant I was 
roughly jerked to my feet by a pair of mus- 
cular arms. 

“C’mon, youl We gotta better place fer 
yer ta sleep! C’mon!!”’ 

I was amazed to find, upon arriving 
outside, that the “Atlantide” rested on the 
starboard deck of a large steamer, ap- 
parently a tramp. As I glanced astern, 

saw the small, white yacht steaming off. 
My guard pushed me into a cabin just then, 
thereby preventing my making further 
observations. 

The room in which I stood was small, 
but well furnished for a tramp ship, and 
lighted with electricity. In the center of 
the room rested a large, heavy mahogany 
table, at which was seated a young, smooth- 
shaven man, with light blue eyes and ruddy 
complexion; evidently one of the ship's 
officers. 

“Неге 'e is, Captun!" my captor ex- 
claimed. “I found 'im sleepin’ along 'o 
one o’ them flivvers yer wanted so bad.’ 

"Leave him here with me, Pud, and keep 
a watch outside—I don't want to be dis- 
turbed,” the smooth-faced man ordered, 
in an equally smooth voice. Pud left the 
room and stood facing the Captain, 
who glanced at me keenly. 

“бо the Company's puttin’ spies on its 
old tubs now, eh?" he said, a faint smile 
spreading over his face. 


“Not spies,” I replied. “Just observers 
and guards to see what happens to its 
property and the property of its shippers.” 

"Lord help the Company if they're all 
like you," he observed. ''A heluva guard 
you'd make, and as for observin'—what 
was you lookin' for, rats in the cargo?" 


I did not answer him, but asked, instead: 
“What do you intend to do with me?” 


“Dunno; I'll keep you tied up for a couple 
o’ days till I decide. Pud!" 


Pud slipped thru the door like something 
automatic and again stood before his 
master. 


"Take him below, give him something 
to eat, and tie him up.” 


Pud, the hairy soundrel, led me out 
on deck again, where I saw a dozen men 
engaged in hauling the cargo of the ‘‘At- 
lantide” out on deck and then dropping it 
down into the hold of the tramp. Some 
other men busied themselves in dismantling 
the air liner—tearing it apart—DeFoe's 
pride and pet! 

For two days I was confined below, in 
irons, but at the end of the second night 
I was allowed to go up on deck, with spe 
cific instructions not to get ''snoopy.' 
Nowhere was the “Atlantide” to be seen. 
In all probability it had been dismantled, 
its heavier parts thrown overboard, and 
its cargo and engines stored in the hold of 
the steamer. 1 looked about for the little 
yacht that had led us on, siren-like, to 
my imprisonment and the ‘‘Atlantide’s’’ 
destruction, but saw nothing of it. 
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I was given good food, a fair bed and had 
nothing to do but observe. This I did. 
I studied every member of the dirty crew, 
none of whom would speak to me, and 
who appeared to do nothing but eat, sleep 
and drink. I drew a mental picture of 
each one of these modern pirates and 
vowed to do everything in my power— 
if I was ever freed—to put each one of them 
behind prison bars. 

Things went on in this way for three long 
days. he ship seemed to remain in one 
spot, for we had a period of calm with 
very light winds and the engines had not 
turned once during my stay on board. 

On the sixth day of my captivity, about 
three o'clock in the afternoon, I perceived 
all hands gathering aft and strolled in 
that direction. At first I saw nothing, 
but a slight ground swell lifted us up 
and I saw the little white yacht again, 
followed by—AN AERO TRÁNSIT LIN- 

! 


Fifteen minutes later saw the ‘Ran- 
ier" (one of our smaller freight carriers) 
resting on the deck of the tramp steamer 
and presently there issued forth from it 
Arthur Young, last seen by me in New 
York a week ago! He did not have the 
opportunity to see me, being taken, as I 
had been, into the presence of the Chief 
Pirate, as I now referred mentally to the 
Captain. 

Presently Young came out on deck 
alone, apparently with the freedom of the 
deck, for he walked about unconcerned 
until he saw me, standing by the rail amid- 
ships. 

“Good Lord! Morgan," were his first 
words, when he stood before me, ''you 
here too?” 


"Look's that way, Young, doesn't it?" 


"Why, man, tell me about it! What's 
happened to the 'Atlantide'?"' 


I told him, in few words, all that had 
happened, and asked him whether he 
had any idea as to just how far we were 
from the New York-Liverpool airline. 


“It can't be more than 50 miles at the 
most, Morgan," he replied, “for the 
‘Ranier’ did’ not leave its course until an 
hour ago." 

“That's strange," I said, "it took me 
over two hours before I landed on this old 
derelict. We've probably drifted 150 miles 
North during the last six days.” 


We continued our conversation for several 
hours, all the time watching the ''Ranier" 
become robbed of her cargo of manufac- 
tured products. For some inexplicable 
reason the wrecking crew did not appear 
upon the scene—probably it would await 
the morrow before beginning its work of 
destruction. 


Supper time came around and Young and 
I were allowed to remain together. Later, 
however, we were separated; he was given 
а bunk at the other end оѓ the ship. Before 
we separated for the night, though, our 
plans for escape had been completed. We 

rted at nine, both turning in for a snooze 
м fore our proposed departure at 2:00 


I did not get my needed sleep, however, 
for it was warm in the stuffy cabin and 
my head was filled with thoughts of what 
the second hour of the coming day would 
bring. Could we do it? Did the liner 
have enough “lift”? Would we be de- 
tected and perhaps shot down? Pleasant 
thoughts for a man trying to sleep! 

Two o'clock slowly dragged around and 
I arose noiselessly. A brisk breeze had 

ng up from the South and I could hear 
rising waves lap-lapping against (һе iron 
sides of the steamer. Once out on deck I 
hugged the sides of the cabins and edged 
my way amidships. As I passed the 
stern of the “Ranier” I cut several of the 
ropes that bound it down to the deck, 
leaving only one thick strand to hold the 
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liner in place. Then I proceeded silently ; 
to the cabin entrance, where I was to meet 
Young. 


For several minutes I stood in the shel- 
tering shadow of the dirigible and pres- 
ently saw a dark figure slink out of one 
of the white doors down the deck. He 
had to pass the prow of the “Ranier” and 
had instructions to duplicate my feat with 
the moorings at that end. saw him 
stoop and become engaged in sawing 
away at the thick hawsers with his knife. 
Behind me I felt the air liner tremble and 
tug at her last remaining ties. She had 
the "lift"—one more ntinute now and we 
would be off! 

Suddenly the “Ranier” gave a mighty 
lurch; I heard the strand of the hawser 
at the stern snap and the whole dirigible 
started upward. 

"Hold on! For God's sake, hold on!" 
I cried to Young as I gripped the deck rail 





of the air liner and swung myself aboard. 
I leaned over the rail and looked Ѓог' 
and saw a pair of legs dangling in the air. 

"I'm all right," I heard Young shout, 
“get those motors started!” 

I busied myself with starting the motors 
which fortunately had not been tampered 
with and had just received the satisfac- 
tion of hearing their welcome hum when a 
dozen or more .45 bullets tore their way 
thru the flooring and lodged in the ceiling. 
Just then Young stepped in through the 
engine-room door, his [gem white and fore- 
head beaded with perspiration, qnd smiled 
sickly. 

“Got away a little sooner than I ex- 
pected,” he said weakly, “too bad we had 
to wake them up down there.” 

“Yes, they seem pretty lively and rather 
excited about our departure,” I replied, 
“and are evidently trying to pump enough 
lead into our ship to drag it down again," 
an another volley of the .45s came thru the 

oor. 


“Well, the sooner we get out of this neigh- 
borhood the better,” Young observed, 
"let's get at the rudders.” 

By this time we were under way and the 
steamer below was a mere blurr of lights 
in the darkness. Young operated the rud- 
ders by manual control and we headed 
due West, knowing that the wind would 
carry us far enough North to bring us in the 





vicinity of Long Island. 
* * * * 


Twenty-four hours later Young and I 
saw the blue and red lights of the Airport, 
Long Island, landing field, after having 

n in communication with that station 
for the past three hours. DeFoe had, on 
hearing from us, sent out a dozen of his 
own armed patrols and notified the Gov- 
ernment Aerial Defense. While I had 
not been able to give him the exact latitude 
and longitude of the pirate ship, yet I 
was convinced it could be located, as Young 
had said that it had been only 50 miles 
South of the regular trans-Atlantic route 
when he had been captured. From our 
own computations on the return trip, we 
judged the ship to be about 1800 miles 
off the United States coast. 

The pirate must have made a hasty 
departure from his stamping ground, how- 
ever, for the weeks passed by without any 
reports of his whereabouts from either the 
Aerial Defense planes or our own scouts. 
Ocean transit had become safe once more, 
the freight lost as a result of the thefts of 
the “Ramapo,” “Atlantide” and “Вап- 
ier" had been covered by insurance and 
the shippers satisfied. 

The Press, of course, devoted columns 
to the whole affair and advanced its own 
theory as to where the pirates had gone. 
The more sensational sheets invented iso- 
lated islands where the pirate crew sup- 
posedly had its base, and full pages in tle 
Sunday supplements gave the public a 
vivid-colored history of the adventure of 
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were the heroes of several fantastic tales; 
the public read, read again, and yawned. 
After that Young and I were ordinary 
mortals, going about on our routine duties 
and thus the matter quietly left the Present 
and became a part of the Ране аре ар 
to Бе remembered and talked about at Іеіѕ- 


ure. 
* * * * 


One morning, almost three months after 
the “Ranier” had brought Morgan and 
Young back to civilization, the New York 
papers carried a press association dispatch 
as follows: 


ALLEGED PIRATE SHIP BEING 
HELD IN RIO DE JANEIRO 





Ship that Captured Air Liners Be- 
lieved to Be One Held in South- 
ern Port 





Rio de Janeiro, Feb. 11—A tramp steam- 
er, believed to be the “pirate ship” that inter- 
cepted and looted three trans-Atlantic air 
liners last November, is being held in this port, 
pending the outcome of an investigation. 

A rimis inspection by Government 
officials today revealed a mixed cargo of manu- 
factured products, mostly machinery, and evi- 
dently of American origin. A large radio out- 
fit, unlike that usually found on steamships, 
was found and will be subjected to a thorough 
examination. 

The Captain of the ship, his officers and the 
crew are being held until their true status can be 
determined. 


The next day Morgan and Young made 
a rapid trip down the coast to South Amer- 
ica and upon their arrival in Rio identified 
both the ship, the Captain and several 
members of the crew. ost of the stolen 
cargo was intact and arrangements were 
made for its shipment to New York for 
disposal. 

Morgan was keenly interested in the 
radio room of the tramp and the next day, 
when DeFoe glided down unexpectedly 
in his scout cruiser, they examined the 
complicated apparatus and sensitive in- 
struments. 

“Say, Morgan, some of these instruments 
are those stolen last year from our Liver- 
pool control room!" DeFoe exclaimed, 
as he examined a multiple relay unit of 
his own design. 

“Yes!” Morgan replied, “and here's that 
Orientator you searched all over England 
and most of the States for.” 

"Well, I'll be... well, that clears 
things up a bit, doesn't it?” 

“It certainly does!" Morgan answered. 
“The whole scheme is fairly simple to un- 
derstand. This Captain and one of our in- 
side men probably got together and doped 
the thing out. This inside man syste- 
matically stole certain necessary instru- 
ments that could not be made outside. 
Having installed theseinstruments, together 
with the auxiliary apparatus, on the steam- 
er, they proceeded to a point in mid- 
ocean some fifty miles South of the regular 
air lane. There they deflected the course 
of our liners." 

“That’s all very clear, Morgan," his 
Chief mused, “but I don't quite see where 
that little white yacht you and Young 
spoke about comes in. Was it, I wonder, 
equipped with radio control apparatus 
too?" 


"Probably not," replied Morgan, “I be- 
lieve that yacht was only a scout. It 
evidently steamed along under the air 
lane and when it saw a liner approaching 
advised the steamer of the fact by radio. 
The latter then sent its continuous wave 
out, which, being nearer and stronger 
than that emitted from Liverpool deflected 
the course of the oncoming air liner. The 
yacht was used as a safety measure, too, 
for its Captain watched the ‘Atlantide’ 
while that liner followed the yacht with 
reduced speed. As it was, he saw my 
head bob out of the porthole, and doubt- 
less he put the steamer’s Captain on the 
alert, for I was discovered within a few 
hours after the dirigible’s arrival.” 
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Service Beyond Price 


The ears of the people are 
within your call; their voices 
are within your hearing. From 
near neighbor to distant cities 
and villages, millions of slen- 
der highways made alive by 
speech converge within the 
small compass of your tele- 
phone. 


daily prevented by the tele- 
phone. And this guardian- 
ship is a part of its ceaseless 
service. 


Glad tidings are forever 
streaming over the telephone. 
The meeting of national crises, 
the accomplishment of vast 
business undertakings, the har- 
monizing of a nation’s activi- 
ties; these compose a portion 
of the telephone service which 
is beyond price. 


But the miracle of the tele- 
phone is realized in the emer- 
gency when it is so vital to 
health, happiness and success 
as to put its value beyond price. 


Telephone service cannot 
be estimated by usual values. 
Imagine how complete a re- 
vision of our methods of living 
and working would have to be 
made if the telephone ceased 
to operate. i 


Disasters, both personal 
and to whole communities, are 


AMERICAN TELEPHONE. AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy One System Universal Service 
And all directed toward Better Service 





10c CHARGES YOUR BATTERY AT HOME 
WITH AN F-F BATTERY BOOSTER 


Which is a Magnetic Rectifier for 105-125 Volt 60 Cycle Alternating Current 
Leave battery right in the car. Snap clips of Charger on battery terminals. Turn 
switch, lock door, knowing [от battery will be charged in morning. The 
Meter shows you Just the amount of current flowing. No skill required to operate. 
verything complete in one compact unit, ready to use. Automatic and fool-proof. 
Adjustable carbon electrodes rectify the current and last for thousands ofthours. 
Bantam Type 6—6 amp. 6v.battery $15 Bantam Type 12—5 amp. 12v. райеу $13 
Type 16—8 amperesfor6v. battery $24 Type 112—6 amperes for 12 v. battery 
Type166—12 amperes for 6v.battery$32 1612—7 amperes for 12v. battery $32 
ii core Combination Type 6 and 12 volt batteries at 12 or 7 amperes $48 
larger Types are recommended for heavy batteries or where time is limited. 
Shipping weights complete with Ammeter and Battery Clips, 11 to 15 pounds. 
Order from your dealer or gend check for prompt Expresa shipment; include 
postage and insurance charges for Parcel Post Shipment or tell us to fo C.0.D. 
Also other F-F charging apparatus that operates on Farm Lighting Plants aod 
iest Corrent Са aad erin шт Pes Deeriptire Bolletin No. 12 
поёт to order now, wri ог Free iptive o. 12. 
E-F ROTARY RECTIFIEE FOR GROUP CHARGING 
Real Economy in first cost and in service. Charges up to 36 cells. Full Wave, 
Automatic, Dependable. Free Bulletin No. 12-A gives full | sie vo Mn odiy. 
3 ener: ез orks: 
The France Manufacturing Co., буша. Ohio. U. S. A. 
Canadian Rep: Battery Service and Sales Co., Hamilton, Ont. 
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LEARN ТО PLAY THE VIOLIN 


In Your Own Home. 


You can learn by our method of teach- 
ni 


Our "Bow Guide,” “Bow Chart" 
and “Gold Chart" are exclusive with- 
out course, They make 
learning the Violin 
simple and easy. 
You begin on a picee 
with your first lesson. 

Our course gives you 
25 lessons under ‘the 

ersonal direction of 

rof. A. Hinchcliffe, 
prominent New York Musical Direc-. 
tor and Violin Teacher for 40 years. 

Our violin outfit includesjan Importe 
ed violin, bow and case, our exclu- 
sive “Bow Guide,” “Bow Chart" and 
our famous “Gold Chart," chin rest, 
strings, tuning pipes and rosin. 

Special arrangements for lessons 
if you have a Violin. 


Send Coupon NOW 
Get Full Particulars FREE 


First Hawaiian Conservatory of Music, Inc. 
233 Broadway NEW YORK 


I am interested in the VIOLIN. Please send 
complete information, special offer, etc. 
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“An unforeseen phase in our automatic 
radio control of air liners, Morgan, and 
one which shall have to be provided against 
in the future, especially if we ever intend 
to get those mail contracts.” 

“I think, DeFoe, that such provision 
has already been effected,” the Chief of 
Operations said. “For the past two months 
Гур been working on an instrument that 
will automatically send a radio report 
broadcast when a liner leaves the control 
of one of our master stations. This report 
will not only give the exact hour that the 
liner leaves its course, but will also give the 
direction in which it is travéling while off 
the course. By equipping each air liner 
with such a device, it should be a simple 
matter to follow up any dirigible that has 
a tendency to rove off the beaten track." 

"Congratulations!" DeFoe exclaimed, 
“You've hit the nail on the head! Let's 
get these fellows out of the way and then 
get back to New York and get busy with 
your scheme. I've been trying to perfect 
instruments that would prevent the deflec- 
tion of an air liner while in flight, but 
I guess I've been on the wrong track." 

"Well," said Morgan, as he put on his 
coat, “I believe the day will arrive when 
we will have instruments that will abso- 
lutely prevent the introduction oí a de- 
flecting wave in our system, but for the 
present we'll have tc use whatever we can 
devise to offset such attempts. And now, 
let's get back to the hotel—this salt air 
gives one a remarkable appetite!" 


* * * * 


Six months later, in an exclusive club 
just off Fifth Avenue, DeFoe and Morgan 
were congratulating one another on the 
securing of the trans-Atlantic mail con- 
tracts by the Corporation. 

"I won't hesitate about informing the 
world," DeFoe stated, as he puffed leis- 
urely on his cigar, “that your ‘Off Course 
Signal’ was the factor that convinced the 
Post Office Department of Aero Transit's 
ability to carry the foreign mails with 
speed and safety. Your demonstration 
yesterday practically closed the deal." 

"It's bully of you to say it, DeFoe, 
but after all is said and done, you are the 
man to be thanked. Had you not in- 
vented the control system now in use, 
the mails to Europe would still be almost 
a week in transit.” 

"Well," Morgan’s chief replied, “as 
long as we hurl compliments at each other 
we arrive nowhere. Suppose we let the 
matter rest and turn our thoughts else- 
where.” 

“A fine suggestion," assented Morgan, 
glancing at his watch, "and one'that I was 
just about to offer. The fact is, your 
daughter expects to see me in twenty 
minutes: and for that reason I fear I must 
make a hasty departure. Good night!" 

DeFoe's eyes twinkled as he replied, 
"Bon nuit! and see that you tale good 


| care of her, young man!" 


SKATERS GET MUSIC VIA WIRE 


Folks who are prone to believe there is 
no such thing as real wintering in Sunny 
China, will be interested in the announce- 
ment that the Peking Club possesses onc 
of the most up to date ice rinks of the day. 
Thanks to the introduction of the latest 
American developments in telephone ampli- 
fication, the skaters who have been making 
the rink their headquarters this year, have 
been able to perform with a regular jazz 
accompaniment. 

The manager of the China Electric 
Company secured for the Chinese rink a 
loud speaking apparatus of the same type 
as that used at President Harding's inaugu- 
ration. Several amplifying horns were set 
up about the ceiling of the rink and con- 
nected by wires and an amplifying device 
with a phonograph run by a С elestial 
youngster in the club basement. 
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L4 
CONQUEROR TIRE & RUBBER CO. 
1 S. Michigan Blvd. Dept. 74 CHICAGO 


arging Paus 
6 a Year) 


You Can Have a Big, Permanent Business With Just 
A SMALL CASH INVESTMENT 













Box 637E 
Troy, Ohio. 
Canada:  J. V. 
Elliott, Hamilton, 
Ont. 






S100 AWEEK 


AND MORE FOR YOU! 


Chas, Evans, carpenter, of 

Ind., earned $100 weekly ' 
ear. Gibbard of Mich. did $60, 
usiness іп 1920, Othe: 


HAYWOOD TIRE & EQUIPMENT Co. 
1209 Capitol Avenue Indianapolis, Indiana 









4 pa tative in each locality to use 

á ve 
9" end sell the new Mellinger 
arantee 


"hand made tires, Gu. 


СД paid on approval. Sample sections fur 
e MELLINGER TIRE & RUBBER CO,’ 
220 901 Oak St., Kansas City, Mo. 


n recovering your pid auto 
е 
ke th yourself. е 








Learn Autos and Tractors 
= 7 Wonderful opportunities constant- 

ly offered trained men; we train 
ou thoroughly to start your own 
Busine or make good money as 
shop fore- 









motor expert, driver, 
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: 5000 Graduates making 
SS good. Catalog Free. 

Cleveland Automobile School, 1807 E.24th St, Cleveland, о 

—————————M——————— 


Wonderful, new device, guides your hand; corrects 
Dr Ns fel бор ОЕ FREE. | 
Write C. J. Ozment, Dept. 44, St. Louis, Mo. 
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ONE TESTED HIGHGRADE ZINCITE crysTAL 75¢ 
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EACH CRYSTAL MOUNTED IN NICKLEPLATED, ROTARY DETECTOR CUP, 
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LEARN WIRELESS 


AT HOME 
The Demand for Good Wireless 
Operators Far Exceeds the Supply 


The New York Wireless Institute will make you an operator—AT 
HOM E—in your spare time—aquickly, easily and thoroughly. No 
previous training or experience required. Our Home Study 
Course has been prepared by our Radio Expert, L. R. Krumm, 
formerly Chief Radio Inspector, Bureau Navigation, №. Y. Ex- 
erts able to impart their practical and technical knowledge to 
YOU in an easy to understand way. The graded lessons 
mailed you will prove so fascinating that you will be eager for the 
next опе. The instruments furnished free, will make it as easy to 
learn the Code as it was to learn to talk. AU you will have to do, 


is to listen. 

A Wireless Operator can visit all 
Travel the World Over $3 sithe Seria and receive fine 
pay and maintenance at the same time. Do you prefer a steady 
position without travel? There are many opportunities at the nu- 
merous land stations or with the Commercial Wireless or Steamship 


Companies. 
BIG S AL ARIES Wireless operators receive salarles 
from $125 to $200 a month and it 
is only a stopping stone to better positions. There 
is practically no limit to your earning power. Men 
who but yesterday were Wireless Operators are now 
= holding positions as Radio 
Engineers. Radio Inspec- 
tors, Radio Salesmen at sal- 
aries up to 
$5000 ayear. 














This wonderful Set for learning the code furnished 


free with our course 
FREE Instruments and Text Books 
We furnish free to all students, during the course, the 
wonderful receiving and sending set exactly as produced in 
the illustration. This set is not paned but GIVEN to all 
Students completing the course. 


The Transmitter shown я the celebrated Om- 
nigraph used by several Departments of the U. 
§.Government and by the leading Universities. 
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Easy Payments 


А small payment 
down will enroll you. 
We will make the 
payments во easy 
that anyone ambi- 
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fastest growing pro- 
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Send for FREE 
Bookl 
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Dept. 214, 258 Broadway New York City 
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The Electrified Glass Trunk. 

The glass trunk mystery illustrated at 
Fig. 4, has been performed for many 
years, but an improvement suggested by 
the author woudl be to cause high fre- 
quency currents to flash over the trunk 
all the while the performer is locked 
inside of it and endeavoring to make his 
escape. This trick does not lend itself 
to the needs of the amateur magician 
usually, as it is quite expensive to stage, 
owing to the trunk being built of 14-inch 
thick plate glass. This glass trunk is 
built in the manner illustrated, the corn- 
ers being firmly locked by right angle 
steel or brass bars, held in position by 
bolts passing thru the glass, while pad- 
locks link thru holes in the bolts on their 
outer ends. The whole trick of escap- 
ing from this and other similar varieties 
of cabinets, lies in the fact that the 
boits holding the hinges in place are 
phoney ones, but this fact is never 
noticed by the committee from the audi- 
ence who come on the stage and inspect 
the glass trunk. The bolts holding the 
hinges are made with a threaded cap, so 
as to permit them to be taken apart 
from the inside. Two small holes in the 
cap for which a steel key is made of the 
form shown, explain the mystery. 


The performer, once the curtain is 
drawn on his cabinet, takes his key and 
unscrews the phoney hinge bolts and 
pushes them outward, and then raises 
the glass cover sufficiently to allow him 
to escape from the trunk. He then pro- 
ceeds first to pick the locks so as to 
release the bolts from the hinges, fast- 
ens the bolts to the glass side once 
more, then places the hinges over them 
and finally resnaps the locks in place. 
Added theatrical effects can be carried 
out in several different ways. A good 
scheme would be to keep the high fre- 
quency discharge going continuously all 
the while the cscape is being made. Of 
course it is not safe to keep the dis- 
charge passing thru salt water (which 
may be sponged over the glass just 
prior to presenting the act (all the while 
the escape is being made by the per- 
former, so a subterfuge is arranged for, 
so that no change in the spark effect will 
be noticed by the audience. By means 
of a by-pass spark-gap connected to the 
wires just behind the glass trunk as in- 
dicated in the diagram 

swallows a red-hot sword! Ina 
few words this trick is performed more 
simply than might be expected and 
without much chance of discomfort or 
danger to the performers. Just before 
this act is presented and the curtain 
pulled back, disclosing the>~sword swal- 
lower with his head thrown back, he 
has taken care to swallow a sword 
scabbard or sheath, which scabbard may 
be lined with asbestos. 


The Mirrow and Watch Trick. 


"Will some lady or gentleman in the 
audience kindly loan me a perfectly good 
gold watch for five minutes? I will 
guarantee to return it in perfect condi- 
tion within the allotted time. Thank 
you, sir!” (Saying which he steps back 
on the stage with the gentleman’s gold 
watch.) On his velvet covered magi- 
cian’s table in the center of the stage, 
the performer has a mortar and pestle 
in which he shortly proceeds to appar- 
ently smash up the borrowed watch— 
but does he? 
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SEND TODAY 


For the Most Facinat- < 
ing Game of the Age 


Appeals to young or old 
—the new game every one із 
crazy about—none so sim- 
ple or as fascinating. 

Carry it in your pocket 
and you'll wish to play 
night and day. 

Easy to play by two or many. 

Wonderfully attractive. Be first in your crowd to own 
a GIMME—the fastest game yet. Send 50c for GIMME 
or $1.50 for GIMME outfit incl. 100 counters, etc. 
Order today! Money back if not satisfied. 


BART MFG. CO., 74 W. Washington St: Chicago. 


Big Band Catalog 


sent free 


Whatever you need--from a drumstick to 
the highest priced cornets in the 
world. Used by the Army and 
Мату. Send for pig catalog; fib- 
erally illustrated, fully descrip- 

tive. Mention what instrument 

interests you. trial. 
payments. Sold by leading music 
stores everywhere. 


i LYON & HEALY 
64-91 Jackson Blvd. Chicago 
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ever, now 

ready, Send 80с for bufld- 

ing plans and price list of 

parts showing how to build thís lad's car. 


156 Sypher Bidg., Toledo, Ohio 
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Royals, Coronas AT 
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Selenlum Cells 


Highly Sensitive. Quick Acting. Permanent. 
Sises and types for all uses. 


A NEW FIELD FOR THE INVENTOR 
Free Illustrated Catalogue ‘В’ on Request. 


RICHARDSON, COOK & SEIXAS, Inc. 
154 Nassau St. New York, N. Y. 


Build This Phonograph Yourself 


TREMENDOUS SAVING IN COST 
Easy, fascinating work with our SIMPLIFIED 
PLANS. We furnish blue prints, b 
motor, cabinet pieces, ready-built horn, . 
You don't need to bea cabinet anaker. ew 
hours assembling and you will have a fine instru- 
ment at one-quarter the regular retail price. 
AGENTS MAKE MONEY making and sell- 
talis and our FREE OFFER. Addr: 6 de- 
MODERN PHONOGRAPH SUPPLY CO. 

597 Springer Building 
313 So. Clinton St., CHICAGO, ILL. 
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EASY PAYMENTS 


Circular FREE on request 


Send sketch for FREE report as to 
patentable nature 
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Training Book FREE 
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Training Book Fre: ТЕ will show 
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MAKE E $200 mon MONTH 


Sroducing Zanol Soft Drink Extracts. 


anteed under U.S. pure food laws. Big 
-demand. Always fresh. Easily pre- 
Anyone can make it—just add 

M water and a little sugar. Delicious. A 
Ñ big repeater. Biggest seller ever in- 
№ troduced. Every home a customer, 


Costs Less than a Cent a Glass 


You will find this the easiest and 
b seller you ever handled. 
Big demand, big profits, еу мү 
buys. Carry quantity right 
Bells all year ‘round. 
















ery month and 
fite quick. 


American Products Co. 5243 American Bido., Cincinnati, Ohio 
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You can easily play 


you now to play the Okulele in a few weeks. 
We give you ` Setuina Ukulele absolutely FREE 
with complete course of lessons. Write at once for FREE 
marrative of Hawailan music and offer. No obligations! 


Hawaiian Inst.of Music, 300 У. 34th St.,Dept. 5N, NewYork 





IDGET “FIVE-IN-ONE” SLIDE RULE 
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roof. While it is the most versa- 
ulator ever invented, its opera- 
ton te is simple and easily understood. 


Diameter 4 inches. 

Г with 16 page Instruction Book, 
"n. Leatherette carrying case 50c 
Zi Catalogue Free. Your money 
back if you are not satisfied. 

Niles, Mich. 
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| half-flap which 


| scene drop. 


He then takes the dişmembered parts 
of the gentlemen’s gold watch and packs 
them down into the commodious barrel 
of an old horse pistol. 

He fires—you think the various wheels 
and springs fly thru the air—and presto !— 
he had spoken the truth—for behold! 
before the shattered mirror is the very 
gold watch which he borrowed only five 
minutes before from the gentleman in 
the audience. 

This watch trick has been staged in 
several different ways, such as by break- 
ing a cheap duplicate up and either 
placing the parts in a pistol, or else 
dropping the parts for an alleged clean- 
ing into a glass pitcher of milk. Of 
course we may as well explain right 
here that your watch was never harmed 
or taken apart or anything like that. By 
a so-called magician’s pass palming, or 
other subterfuge, the borrowed watch 
was either dropt into a pocket in the 
back of the table or perhaps of a chair, 
as shown in the diagram, from which 
pocket either the magician or his assist- 
ant later picks it up—while the wheels 
and other parts are taken out from an- 
other blind pocket on the back of the 
table or chair, and placed in the mortar 
and pounded up. The substitute watch 
parts are loaded into a false barrel under 
the main barrel of the pistol. A blank 
cartridge is used, about 22 calibre, which 
is fired thru the usual barrel on the top 
of the pistol. If this trick is performed 
with a mirror held by the attendant it can 
be arranged with a double-faced mirror 
mounted on a vertical shaft, the bottom of 
the shaft being fitted with a powerful 
spring, released at will by a push but- 
ton. In one way or another, such as by 
having the mirror lie on the magician’s 
table or otherwise, the borrowed watch 
is placed on the cracked mirror face, or 
else the watch is placed in between the 
false back and the perfect mirror of the 
second arrangement shown in the illus- 
tration, where a spring operated hammer 
is released by the attendant holding the 
mirror so as to smash the glass when 
the gun is fired by the magician. 

One of the best methods of presenting 
this act is by means of a trick picture or 
mirror frame shown in detail at Fig. 6-B. 
This frame easily arranged with a 
} сап be released by a 
string by an assistant behind the back 
The frame is mounted on 
the scene drop and the diagram shows 
by means of the dotted lines, how the 
magician walks over to the chair, drops 
the borrowed watch into a servante 
pocket on the back of the chair, and 
how—a moment later, his clown assist- 
ant may amble in and lean against the 


is 


chair, making íunny faces at him, et 
cetera, and most important of all secur- 
ing the watch from the servante pocket. 
Shortly the clown wanders out thru 


the door and then walks up behind the 
screen to the spot where the frame is 
located, places the good watch within 
the frame by means of the hinged door 
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You Want to Earn 
Big Money! 
And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 


a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion, 


Many business houses hire no men 
whose general knowledge i3, is not equal to a 
high school course, ause big 
business refuses to burden. Ит with men 
who are barred from promotion by the lack 
of elementary education, 


Can You Qualify for 
a Better Position? 


We have aplan whereby youcan. We 
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Let us show you how to get on the 
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and all that remains is for the magician 
to fire his pistol at the frame; tbe at- 
tendant pulls the thread releasing the 
hinged half-mirror in the front, disclos- 
ing some broken mirror pieces in the top 
part of the frame, with the watch hang- 
ing among them. 


The Famous Milk-Can Trick and Steel 
Boiler Escape. 


The top is. made very massive looking 
with several rows of rivets and a series 
of heavy hinged hasps which are locked 
securely with heavy padlocks. This is 
one oí the best tricks ever performed 
on the American stage. As the can is 
brimming full of water just before the 
cover is placed on it, and as the per- 
former rightly states before hand, if he 


с: eers receive fabulous Sal- 
Fhousards wa ер EID months to 2 years Practical 
Technical under Yos Not a trade schoo! 
buta a NOME Пере teaching electricity, 
muto-electric, armature winding, drafting. 
Extensive laboratory and shop equipmeat. Degrees 
awarded Day and night se sessions, Enroll any time. 
A жү AA by. size о! rite for free catalog. 
ERING S COLLEGE, " 1003 Indiana 
реса City, Мо. 


woes Civil жн 













Independent 
Economical 


to 
Schoo! te 
Transportation High 1 Gradua: 


Inte two years 
$5,000 t to $10,000 


Write for Catalog “1” 


меннен AGGPESE.... 
(Gp биш» D GEO Б els 9 ФЕР Doc 


С] evelan 


MOTORCYCLE 
CLEVELAND. USA 





D MOTORCYCLE CO. 











176 





Become An Expert in 
Motor, Generator Repair and 


Armature Work 


Trained men who are practically trained in Armature 

winding, Motor and Generator Repair and maintenance 

are in big demand rizht now. Take up this work and in 

& very short time you can step Into this growing field and 

insure yourself a permanent, well paying position with 
ig opportunities for advancement. 


Learn in 3 Months 


In 3 months you can qualify for positions paying good 
salaries. Come to this well founded and completely 
equipped school where you will learn to actually wind 
every type of D. C. and A. C. armat . Experts teach 
and direct you. 


. Write for Free Book 


Mall the coupon today for full particulars of our 3 
months’ course In Armature work. Send the coupon 
and see how easy It is for you to become an expert in 
only 3 months. 


SCHOOL OF ENGINEERING OF MILWAUKEE 
Dept. SI-6. 373 Broadway, Milwaukee, Wis. 


Please send me full information about your three 
months’ course in Armature work. No obiigation on. 
my part. 








To Play 


To Pay 





(None genuine without this trademark) 


True-Tone 
Saxophone 


of all wind instruments to play „ 4 
—you can learn to play the s: 

days {1 
Prac- 


in ар pour and in a few 
е playing popular airs. 
tice із а pleasure. + 


Tells you when to uso 

Saxophone Book Free 2:15: when touso 
in sextettes, or in regular band; how to transpose cello parts 
in orchestra and many other things you would like to know. 
Ч You сап order any Buescher instrument 

Free Trial and try it six days without obligation. If 
perfectly satisfied, pay for it on easy payments to suit your 
convenience. Mention the instrument interested in and a 
complete catalog will be mailed free. (26) 


BUESCHER BAND INSTRUMENT CO, 
Makers of Everything in Band and Orchestra Instruments 
6026 Buescher Block, Elkhart, Indiana 


Earn Big Pay 


Get into this fascinating new pro- 

fession. Big salaries, rewards and 

fees aro paid in this work. Finger 

Priht experts needed by governments, corporations, 
police departments, and other institutions. Learn in 
spare time at home to fill one of these big jobs or go 
into business for yarar as Finger run Venere 
rite quick for big, fully illustratec 

Book FRE Finger Print Book. Tells all about 
this wonderfully interesting work and how you can 
easily qualify. Right now we are making an amaz- 
ing special offer of a FREE COURSE in Secret 


“UNIVERSITY OF APPLIED SCIENCE 
Dept. A-179 1920 Sunnyside Ave., Chicago, 111. 





T OTT. 4 moa Yet ы ы е 


osi Google 












Science and Invention for June, 1921 


does not get out of the can before his 
breath holding capacity is up, he will be 
a dead one. But never fear he will not 
die so young—thanks to two or more 
wing nuts or else phoney rivet heads, 
nicely provided with holes to fit a key, 
like that used in the glass trunk mystery 


The stecl boiler escape is a clever trick 
due to Oudini (not Houdini) a master 
performer with the handcuffs and other 
mysterious tricks which he has per- 
formed successfully on the American 
stage for several years. The steel boiler 
as shown in Fig. 8, is usually made by 
some boiler concern located in the town 
where the performance is to be held, 


Sometimes he provides his own boiler 
and of course this is an easier and less 
nerve-racking way to stage the escape. 
The boiler is ordered made in a perfectly 
substantial manner with two iron bars 
crost at right angles, the ends of the 
bars being drilled to receive padlocks. 

But in many cases the performer ac- 
tually does saw his way out, if the bars 
are not light enough for him to bend or 
break with his hands, or else with a bar 
of iron secreted on his person when he 
enters the boiler. Of course if he saws 
or bends the bars in half and pushes the 
pieces out thru the holes, which gives 
him his freedom, it is almost impossible 
for him to rejoin the pieces of iron bars 
by cement or otherwise in the short 
time allotted him for the escape, for the 
committee would undoubtedly, in exam- 
ining the boiler and bars, find the points 
where they had been joined together. 
To get around this difficulty, the per- 
former carefully examines and measures 
ahead of time the bars used in sealing the 
boiler and top and provides hmiself 
with two exactly similar bars. These 
additional bars, drilled of course for the 
padlocks, he secretes between the two 
cloth walls of his cabinet and after mak- 
ing his escape from the boiler, which 
may take from twenty to thirty minutes, 
he picks the padlocks off of the old bar 
pieces, and puts his own new bars into 
place in the holes and then snaps the 
padlocks in place on them. The pieces 
of old bars are hidden of course in the 
walls of the cabinet and at the signal 
given, the attendant pulls up the curtain 
and—Presto! there stands our hero, out- 
side and not inside of the boiler. 


Man and Girl Transformanion. 

Changing a man to a girl or a girl to 
a man as the occupant of a magic box 
or coffin, has always amused and enter- 
tained theatre audiences. As P. T. Bar- 
num, the famous showman said — “the 
public likes to be fooled.” The 'llustra- 
tion, Fig. 9, shows the method invariably 
employed in performing this trick, altho 
several variations of the apparatus here 
used have been ingeniously worked out 
by various stage performers. In the 
present case, the box is fitted. with a 
right angle shelf, pivoted in the lower 
corner as shown. It is surprising how 
far this box can be placed from the back 
drop or curtain, and the escape or ex- 
change with another actor made, by 
passing a plank thru a slit in the curtain 
directly back of the box. 


In some disappearing tricks where a 
person steps into a suspended basket and 
after entering the basket he makes his 
escape by passing thru the bottom thru a 
trap door, is camouflaged or hidden from 
the view of the audience by the stairs up 
which the actor or actress walks. Mirrors 
are also used in many of these acts which 
reflect things in a most mysterious way, 
so that what seem to be tricks of Hindu. 
magic, are tricks conceived in the mind of 
an enterprising stage performer or show- 
man. 
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is a record that has been played a good 
many times and is badly worn. In the 
center can be seen where a piece of the 
groove wa'l has been knocked out entirely, 
and every time the needle passes here, a 
shock is given to it. If there are many 
similar shocks on a record, the ears will 
easily note them, and we then say it is a 
"scratchy'" record. It should be noted 
that even the best new record is not perfect. 
A perfect. record where the groove-walls 
as well as the bottom are absolutely smooth 
cannot be produced mechanically. If it 
were, you could start a record and it 
would give no noise whatsoever until the 
actual music of the record were 
reached. We w very well, however, 
that when we start playing a record, we 
hear quite a good deal of noise before the 
music or selection begins. This scratching 
noise is simply a magnification of the im- 
perfection of the groove. 

Our front cover shows this very well. This 
is a magnification of several thousand diam- 


eters of a e eden record groove, 


The . view—which is not to be 
considered imaginary—is supported by 
numerous photomicrographs; it is a view, 
as it would appear to a microbe at the bot- 


tom of the groove. Ordinarily, such a 
groove would be in the form of a huge 
letter U, and the walls of the canyon would 
be ted in an amount equal to their 
height; . This, however, does not hold 
true in all cases, as an inspection of Fig. 
4 of an Edison record will reveal. The 
Edison record is of the hill-and-dale type, 
and for this reason, the grooves in many 
instances are greatly constricted in places 
as will be seen in Fig. 4. Our front cover, 
is t ore a view of Fig. 4 taken at the 
bottom of such a groove. The yellow 
object which we see rising into the sky is a 
fibre өг bamboo needle. In Fig. 5 we see 
another magnification of such a fibre 
needle, but the magnification here is so 
pens that we no longer see the circular 

ole-like formation of the fibre. By holding 
Fig. 5 at arm's length, these holes appear 
slightly. 

n most of our illustrations, as for in- 
stance in Fig. 6, the white broad strip is the 
top wall of the groove, while the narrow 
white band is the very bottom of the same. 
It should be not.d that all these photo- 
micrographs are taken with vertical illumi- 
nation. The bottom part really is not 
lighter than the rest of the canyon walls, 
but the light is reflected here at right angles. 

From the foregoing it would seem that 
the two important things to remember are, 
to change the needles as often as possible, 
throwing them away after use; second, to 
keep the record grooves clean. The little 
attachment that fastens to the sound box 
carrying a small brush seems admirable for 
this purpose; it automatically cleans the 
grooves for the next playing. 
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Wiring for Uncle 


Sam in France 
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used. (See photo of bridge.) The motor 
was tested and it was found that the rotor 
was short-circuited. When Mons. Riquier 
saw the slide-wire bridge, his first question 
was, "C'est pour moi?” “Do I get that?" 


He didn’t. 
With a new shop it was necessary to 
have a telephone to the guard room for 
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ELECTRICAL 
ENGINEERING 


And in no other industry is work 
more varied and interesting or the 
rewards greater, if you know how. 

The Bliss Electrical School can 
show you how—it has done it for 
4,000 men—and can show you 


IN ONE YEAR 


through a condensed but 
thorough course (from October 
to June) in classroom and lab- 
oratory, conducted in modern, 
well-equipped buildings by 


Use Starrett 


A Better Position Is Awaiting You 
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Modern industry has continually decreasing use for the unskilled 
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well—not only how (ќо do, but why you do it—then your advance- 
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proves this the most complete one- 
year course for men of character, 
ambition and limited time, giving 


them a thorough foundation for en- 
trance at once into the electrical 


industries in good positions. The 
employer knows the Bliss man. 
Complete description of course, 


fine dormitory and dining hall, 
given in catalog, sent upon re- 
quest. Address 315A Takoma 
Avenue, Washington, О. С, 
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Take this Short Cut to 
Accomplish Your Ambition 
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reporting trouble. The French intercom- 
municating system was tried out. A phone 
was installed in the electrical shop and all 
others left where they were. The switch- 
board was in the guard room and was of 
cam construction, but just opposite to the 
American system, i.e., all cams were left 
up with the exception "of the party called, 
which was pushed down. This was discov- 
ered when Butts at the switchboard called 
Mike, whose bell did not ring but those of 
the Commanding Officer and Director of 
the French school did. 

The following conversation ensued: 

Mike: “Hello!” 

Director of School: “Ао!” 

Mike (believing Butts trying to speak 
French): “Is dis de brewery?” 

D. of S.: "Comment" (What). 

Mike repeating above. 

D. of S.: “Хе comprend pas" 
derstand). 

Mike (getting wise) Deep stuff for Amer- 
ican soldier in France: “Је suis electricien, 
je reparai le telephone" (I am the electri- 
cian, I am fixing the telephone). 


(Don't un- 


D. of S.: "Ne comprend pas. 
Mike (repeating): *' Je suis, etc. i 
D. of S.: "Ne comprend pas. 


Mike: “ ‘Ne comprend pas’ yourself etc.*”’ 


The wire to the D. of S. was immediately 
cut. Just then the C. O. (Commissioned 
Officer) called Butts, who disconnected the 

O.'s bell and the telephone system 
worked serenely. However it was neces- 
sary to give the wet cells a little common 
salt once in a while for no sal-ammoniac 
was available. Epsom and Rochelle salts 
were not tried. 

One night, when several hundred wounded 
French soldiers arrived, it was necessary to 
put some of them in new wards which had 
been wired but not lampt. This was an 


emergency job, like most of the jobs in| 


army work, and after all the lamps were 
installed it was found that there was a 
short-circuit in the line somewhere. This 
was a great habit of the French sockets and 
meant that all the sockets had to be turned 
off and then turned on one at a time to 
find the offending one. It was fast growing 
dark and the C. O.'s face was also dark, so 
this was the time for action. Mike was 
light and built low to the ground so he 
mounted on Butts' shoulders and away they 
went down the hall, Mike turning off the 
sockets as he past them. This was some- 
thing new for the Frenchmen and they set 

a howl of “Bravo” and a wonderful line 
of French lingo. The juice was then turned 
on and the trip repeated, the sockets 

turned on and the short-circuited socket 
found and repaired. Thus the place light- 
ened, likewise the C. O.'s face, and in a 
few days Butts and Mike became respec- 
tively Sergeant Butts and Sergeant Mike 
and the “Acrobatic Electricians.” 

Butts and Mike continued their acro- 
batics and their shop, probably the best 
fitted in France for its size, had many vis- 
itors for the repair of electric irons, ster- 
ilizers, heaters, etc., also watches, cameras, 
crutches and even for building a body for 
a three ton auto truck. 


HEART EXPOSED 26 HOURS 


Physicians at a New Orleans hospital 
have decided to furnish a complete record 
for medicál journals of the case of Ben 
Hoelzel, 50 years old, who died' there 
recently after living twenty-six hours with 
his heart exposed to the eyes of the surgeons. 

While working i in a local coffee-grinding 
plant Hoelzel's left sleeve was caught in a 
machine. His arm was mangled and a 
piece of flesh the size of a man's head was 
torn from his breast, leaving his heart 
exposed, the ribs directly over that organ 
also being torn away. 

The fact that the injured man lived 
twenty-six hours after the accident is said 
by physicians observing the case to be one 
of the most remarkable ever recorded in 
local practise. 
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AMMI to 


Send for free Illustrated AM -page MI It tells 
how Stammering and Stutteri can be guickl; 
cured by the most Advanced Scientific M eth 


known. Those unable to attend our Resident 
School may get our Standard Course for Home Study 


All inquiries are confidential. 
THE LEWIS SCHOOL 40 Adelalde, Detroit, Mich. 
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Before disclosing DE invention to any- 


and RS Seay К = send for рр * M ues X 

are in doubt certain Patent Phases. Regular inquiries addrest to "Patent - onception" to be signed an witnesse: 
5 by pad free of charge. Such inquiries are publisht here for the bene- A sample form together with printed in- 
thought to be of importance, we make it a rule not to divulge all structions will aon pa just how to work 
у inventor as far as it is possible to do so. up your evidence and establish your rights 


2 i i lication for patent. As 
desired mail a nominal charge of $1.00 is made for each question. before filing app 

: i tt registered patent attorneys we represent 
must be clear and explicit. Only one side of sheet should be written hundreds of inventors all over the U, S. 
and Canada in the advancement of inven- 





Up to the present time, indicators of this tions. omg bu ot fied иШ pe 
nature employing variable resistances or several reasonable. je. form — Avi җе” o! ne 
magnets and sectional slides have always met ception PE e oet y eed 
with considerable difficulty as regards their obtaining of patent and schedule of fees 


sent upon request. Ask for them,—a post 


operativeness. In the first place, contacts must Gard; eil dos 


be positive, no oil allowed to remain on the 
contacts, as this would tend to insulate the 
points and a greater voltage would be needed. 
Secondly, if very great pressure is used on 
the brushes, you will find that a spark may 
mem -— неин оѓ ре gas sinke =й the 
oat drops suddenly. is cou result in 
the ignition of the gascline, 255 OURAY BLDG., 
Thirdly, you will find that with your method, WASHINGTON, D. C. =m 
a weak battery will give practically no indi- “Originators of form Evidence of Conception 
cation, even tho the gas tank may be full and = 
a newly charged battery might give the correct 
indication; or perhaps a very high reading, even 
if the gas were low. For this reason, we do 
not advise a patent on the device you have 
submitted, altho we will say that there will be 
great demand for the really successful electrical 
gas annunciator which will overcome the other 
drawbacks and hindrances heretofore existing. 


SPECIAL BATTERY 
(449) J. A. Byrne, New York City, offers a 


TES N — 
Ad E N | SD 
ttery, open at both ends, each end being sup- 


li i bindi s. i | 
eek ШЕ porti Thue, single or TO THE MAN WITH 
AN IDEA 


electrodes. 
A. Your recent query at hand, requesting К, 
patent advice, we would state that we doubt I offer a comprehensive, ex- 
very much whether Jour battery will be of sar: p perienced, efficient service for 
istinct advantage or whether even patentable. 1 1 
First, there is the extra cost of binding posts | his prompt, legal Protection and 
the development of his proposi- 









cups booklets which 
rd These booklets 
charge by writing to the 
- literature with 









de patent outright; you can 

{ M. the 

on a royalt asis 
on each malar 

{ us a little more in- 

. intend to sell, etc., we 


е recent valu- 



























on_both ends, 















RPENER. The batteries are open on the ends causing tion. 
„ Mohnton, Pa., sub-| great difficulty in manufacture and greater lia- , Send sketch, or model and descrip- 
{ er in which| bility to breakage. | tion, for advice as to cost, search * 
lel with the blade No advantage is gained by the extra two through prior United States patents, 
led by hand. posts, inasmuch as your voltage is not raised etc. reliminary advice gladly fur- 
the device which you| and it cannot be used as two distinct cells, so nished without charge. —— 
у value commercially, | why the extra posts? My experience and familiarity with 
irpeners embodying the| Іа — it cannot fe placed on a shelf таа arte, s. ger te nable me to 
yours, have been| in an upright position due to the projectin accurately advise clients as to prob- 
d у of them һауе | lugs at the Ка vide: ы able patentability before they go to 
nasmuch as you have not stated what your any expense. 


why this is so:| claims on the battery are, we cannot give you oklet of valuable information 


any encouragement. 









and form for properly disclosing 
your idea, free on request. Write 


BLEACHING PROCESS FOR of 
(450) John J. Collins, Boston, Mass., submits 164 Oven Building, Washington, D. C. 


а new bleaching process for newspapers and 
sends two samples from which printers ink has 
been removed. He asks for advice as to how 
to sell it whether outright or on royalty. 


2276-8 Woolworth Bldg., New York City 









TRADE-MARKS 


AND 


COPYRIGHTS 


L Before disclosing an invention, the inventor should write for 
our blank form “EVIDENCE OF CONCEPTION.” This should be 
signed and witnessed and if returned to us together with model or 
sketch "and description of the invention we will give our opinion as 
to its patentable nature. Electrical cases a specialty. 
Our illustrated Guide Book, “HOW TO OBTAIN A PA 
sent Free on request. Highest References Prompt Attention Reasonable 
BIBITUTTULEHIE BERN TY EH PTT A PH n E UE T TU TU FREE COUPON nnmis аанай 


VICTOR J. EVANS & CO., Patent Attornr«. 


Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San gr TON, D.C · 


1114 Tacoma Bldg. 514 Empire Bldg. 135 S. Broad St. Br. uusvyDTU 
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PROTECT 
YOUR 


RIGHTS 
Ка 


Write for “Reco d 
of Invention" con- 
taining forms estab- 
lishing evidence of 
conception. 

Send sketch and descrip- 
tion for report upon 
patentable nature and in- 


structions. Preliminary 
Service without charge. 


PROMPT 
PERSONAL - SERVICE 


RECORD INVENTION 


J REANEY KELLY 


phase eene — 


J'REANEYKELUI 


PATENT ATTORNEY 


892 SOUTHERN BLDG. 
WASHINGTON D.C. 


CAN YOU 


think of a simple, practical Idea 
that will fill one of the many ree 
uesta хе have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of thingsare needed Ricut 
Now, Your brainscan help. Send toe 
бау for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection and Exploitation” 
and learn more about making 
money from ideas than youever 
knew before. It tells many 
thinge that are wanted, 


toO. A postal will do— 
lt io free. 


PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with an idea. 
Bend for free sample 
copy. One year'ssub- 
Bcription 50g 


We help our clienta, 
without charge, to get 
the dollars out of their 
14eas—having facilities 
Bone others possess. 

Advice free. 


Don't delay—get the 
Dook at once. 


AMERICAN 
INDUSTRIES, INC. 


225 Patent Dept., 
WASHINGTON, D. С. 





A Hand-Book of Essen- 
tial Information and Advice 
| relative to Patents, Trade- 
| Marks; Assignment, Sale 
or Licensing of Rights; 
Abstracts from Leading 
Decisions; State Laws on 
Í Patent and Trade-Mark 
|Property. FREE! Write 


LACEY & LACEY 


Dept.K Washington, D.C. 
Established 1869 


PATENTS 


Send sketch ог model for preliminary examination, 
Booklet free. Highest references. Best results. Prompt- 
neas assured. atson E. Coleman, Patent Lawyer, 

St. Washington, D. C. 









PATENTSENSE 


INVENTORS 
MANUFACTURERS 


— 


JP зч ый A 28 


SIXTH EDITION 





osi ty Google 


A. The samples of paper which you have 
submitted, altho not of the same quality as news- 
paper stock and not as white, shows a marked 
improvement toward processes for removing 
printers’ ink from publications. Such a process 
has long been desired, and up to the present 
time, is very expensive at best. Inasmuch as 
each concern has its own method, we are unable 
to quote the market price of removing inks, 
and the cost of paper subject to such methods. 

We would not advise that you sell your 
patent process outright. The royalty basis with 
quite a considerable amount down, is the best 
method of proceeding with this work, and any 


of the large paper mills or concerns supply- 
ing materials to such paper mills, will un- 
doubtedly be very glad to get in touch with 


you regarding this process. 

There is certainly a very great demand for 
such a method, and we would advise that you 
immediately attempt to secure patent rights 
upon this system. 


PHONOGRAPH STOP 


(451) Joseph Carter, Saskatoon, Can., sends 
us several drawings of an automatic phono- 
graph stopper, and says that he submitted it 
to the Edison Phonograph Company who re- 
turned the drawings. He claims that “ап ac- 
cessible adjusting screw for automatic stopping 
makes it unnecessary to remove turntable, and 
insists that all records must have a fixt margin 
circumvented by a notch.” 

A. Undoubtedly there have been very many 
drawbacks to your invention which have re- 
sulted in its being turned down by the Edison 
Company.  In* the first place, you definitely 
state that all new records must be made with 
the outside margin of the same width. This of 
course, is a very undesirable feature, as many 
of the Edison machines play Pathé records and 
also are adapted for playing Victor and Colum- 
bia records by simply inserting a different style 
reproducer. 

And in reference to your second idea, the 
Edison machine was once placed upon the 
market with an automatic stop, which did not 
need any regulation whatsoever. You un- 
doubtedly have often noticed that as the record 
moves along, the weight applied to the needle 
keeps bobbing up and down as long as this 
weight moved up and down rapidly, in accord- 


——————— 


ance with the vibrations the automatic trip 
was not set off, but the instant that the weight 
ceased its vibratory movements, the trip was 


released and the record automatically stopped. 


This idea was far superior to yours and was 
likewise discarded. А 
What is now desired is ап automatic stop 


which will stop rotation 
adjusting stops. 


RENEWABLE TIRE TREAD 


(452) Leslie Cone, Canastota, N. Y., sends 
us a drawing of a renewable tread tire in which 
the rubber of the tire acts as a clincher and 
only a small area of surface tread is exchanged 
when the tire is worn. 

A. Regarding your recent communication re- 
questing patent advice on a renewable tire, 
we would say that although this tire is prob- 
ably patentable, we do not see any commercial 
value in the idea, inasmuch as an automobile 
tire wears not only on the surface that touches 
the ground but also against the rims. It is 
likewise subject to puncture in any, portion of 
its structure. "Therefore, the mere insertion of 
an extra shoe as narrow as ycu plan (which 


| 

by the way would be very difficult to hold in 
placé when the automobile is proceeding at a 
lively rate of speed with the tire in various 
conditions of inflation) will not save the tire 
sufficiently to warrant the adoption 

system 


properly without pre- 


TO 


of such a 


AUTO HEAD-LIGHT DEVICE 


(453) John G. Bain, Vancouver, Canada, sub- 
mits a rather elaborate magnetic headlight orien- 
tator and asks what its commercial value is. 

A. Devices for orientating the head lights on 
automobiles are now on the market, to the ex- 
tent of at least a half-dozen,—some of them 
worked by the action of the front wheels, and 
some of them by the steering wheel, and are 
all quite simple. Опе in particular we can 
recollect, has a solenoid on each side with a 
Cross beam, the light itself being pivoted; and 
energizing either solenoid, to a greater or less 
extent, causes the light to swing. 

In another, the light is pivoted directly to the 
wheel proper thru a series of levers and has 
no extra electrical connections to break down. 
Somehow or other, devices of this nature do 
not seem to meet with much favor among auto- 
mobilists, as they break down 
else are too weak 
tion. 

We would advise that if desired to obtain a 
patent on an article of this nature, 
first try to simplify it. Secondly, that you look 
to rigidity of construction, and thirdly place it 
in the hands of the automobilists, So that their 
pockets will not receive too much of a shock 
when they discard their old lights and install 
| the new ones. 
| In other words, make it worth while for them 
to change their head lights, for your self-orien- 
tating light. 


too quickly of 


in their inherent construc- 


that you 
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PATENTS 


& TRADE-MARKS 


SEND SKETCH AND DESCRIP- 

TION for report on. patentable nature, 

and instructions, Preliminary advice withou 

charge. | Full, prompt report in strict confi- 
dence, Bessonabl je terms, reliable service Б, 
Registered PatentAttorneys. WRITE TODAY 


CLanENCE А. O'BniEN & Co. 


PATENT LAWYERS 
1023 WOODWARD BLG., WASHINGTON, D.C. 











you have on invention and desire 
pred send for our Free Guide ‘Book 
ЕТ YOUR PATENT, Tells our Te 





^. RANDOLPH & СО. 
Dept. 172 
Thirty-five years 


PATENTS a 





ёхрецепсо: Send 
model or sketch 
for opinion аз to patentability. Free 
"Inventors! Guide." Highest references 
and personal attention assure best results. 


FRANKLIN H. HOUGH 
520 Washington Loan & Trust Bldg. 
Washington, D. C. 


MODELS EXPERIMENTAL WOREK 
Are you looking for a reliable concern to assist you in 
developing that idea that you just can't work out? Con- 
sultus. With our staff of expert engineers and thoroughly 
equipped experimental machine shop, we can develop an УА 
proposition or you, mechanical or electrical, and make 
work. 
We develop, simplify and perfectinventions, makethem 
commercially poss ble, and build working models. We 
design and build special automatic labor saving machinery . 
All business strictly confidential and protection guaranteed, 
ELK MFG. CO., INC. 1926 Broadway, New York 
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H. MULLIGAN, PATENT LAWYER 
T Woodward Bldg. Washington, D. C. 















CL nC I PARKER 


Formerly Member Ex- 
amining Corps. U. B. 
Patent Office, 


PATENT LAWYER 


McGill Bldg. 
Washington, D. C. 





Handbook for Inventors, “Protecting, Exploiting 
and Selling Inventions,” sent upon request. 










Hand Books on Patents, Trade Marks, etc., sent 
free. Our 74 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 
tion to the applicant. The Sclentifio American 
should be read by all inventors. 


MUNN & CO., 618 Woolworth Bldg., М. Y. 


Tower Bldg, Chicago, Ill. 625 Е St, Washington, D. 
| Hobart Bldg., 582 Market St., San Francisco, C 


ATEN 5 TENTS ТА ом TRADE-HARK № 
MY CLIENTS ARC INFORMED OF EVERY 
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of its patentable nature. Prompt service. 
*20 years experience. Write today. 
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DRAWING 
INSTRUMENTS 



















BE A DRAFTSMAN 
MAKE $40 TO $100 A WEEK 


With a splendid set of mechanical 
drawing instruments you can Бе 
prosperous and successful—and create 
your own ideas and inventions. 

Learn at Home.—With our special book of 
instructions—become master of drawing and 
earn $40 to $100 weekly. Good paying posi- 
tions open everywhere. Intense activity in 
manufacturing, railroading, engineering, build- 
ing, etc. Calls for more draftsmen. No 
previous training is necessary. ` 


SEND FOR—FREE—PARTICU- 
LARS 


We will show you how 
and become a drafts- 











particulars Ni 
obligation—it's absolutely Act now. 
NATIONAL INSTRUMENT CO. 
4702 North Hamilton Ave. 
Chicago, Ill., U. 8. A. 


Dear Sirs:—Please send me absolutely FREE, 
without obligation, your Illustrated particulars. 





Make-UR-Own 
Wireless “B”-Batteries 


The greatest invention in Radio Field—economical and 


Deo dependable and harmless. With a Make-UR- 


t you can have new batteries, or 2 or 3 
cells to replace those that have gone dead, in just a few 
moments, and һа 


with 
terial for 1.5 volt cells. 
Send 


$6. 75 Complete 


Send M Order, Check or P. O. 
V ramepec tation c 


RADIO PRODUCTS SOCIETY 
Dept. 1352 Peoples Gas Bldg. Chicago, Ill. 


We Pay 


-for busy р j, Pre 
KING INSTITUTE, .EP-300— Stati 


TRADE MARK 


Skinderviken Transmitter Button 
U. 8. and Foreign Patents 
J. SKINDERVIKEN 
Inventor and Sole Manufacturer 


154 W. Randolph St. Chicago, Ill. 


Red or Black Vulcan Ink Pencil 
The only perfect, non-leakable 
ink pencils at modernte prices. 
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Hello! | 

Is This Havana? : 
(Continued from page 118) i 
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In order to help the transmission of the 
telephone currents, each conductor is 
wrapt with a spiral of fine iron wire. Out- 
side of the gutta percha the cable is wrapt 
with copper tape to prevent destruction of 
the gutta percha from sea life which would 
burrow into it. Around this are laid hea 
copper tapes which furnish a return pat 
for the telephone and telegraph currents. 
Surrounding these in turn are jute wrappings 
and steel armor wires to protect the cable 
from mechanical injury, as the illustrations 
clearly show. 

Even with these highly developed types 
of cable, less than 1 per cent of the energy 
of the telephone waves which enter the 
cables is received at the distant end. How- 
ever, by means of special vacuum tube 
(audion) amplifiers installed at the ter- 
minals, the energies of the telephone waves 
are amplified over thirty times. 

The accompanying map shows where the 
three submarine telephone and telegraph 
cables run between Key West and Havana. 
Down thru the state of Florida the usual 
land telephone cable extends and when it 
reaches the southern-most point of the 
mainland, it is carried along the viaduct 
which carries the only railroad that ''goes 
to sea"—the track being built on piles and 
concrete piers and bridges along the line of 
the small islands constituting the well-known 
Florida keys and having its terminus at 
Key West. Suitable cableshuts or anchoring 
stations are provided at Key West and 
Havana. 

One of the accompanying diagrams shows 
how the current in a cable passes thru the 
single insulated conductor, and returns thru 
the copper sheath or jacket covering the 
cable. 

This cable was specially made, of course, 
as might be surmised, for no ordinary sub- 
marine cable could be used for ocean tele- 
phony over any such distance as 115 miles. 
One of the diagrams shows a section of the 
Key West to Havana cable, the diameter 
of which varies from 1” for the deep sea sec- 
tions, up to over 2" for the shoreward sec- 
tions. The solid per wire constituting 
the core of the cable is surrounded with 
copper tape as the drawing indicates, the 
function of this tape being to preserve the 
continuity of the conductor if the solid core 
wire should break. To offset the untoward 
capacity effect due to its lying in the water, 
it was found that excellent results accrued 
from loading the cable by winding a sheath 
of fine uninsulated iron wire over the copper 
tape covering the inner solid- conductor. 
Over the iron wire loading sheath is placed 
a heavy layer of gutta percha; them comes 
a wrapping of three copper tape sheaths 
which serves two important purposes— 
first, that of preventing the deep-sea pest, 
the /eredo, from boring holes in the cable, 
thus putting it out of commission; and sec- 
ondly, the outer copper sheaths fulfill the 
important function of carrying the return 
current, or at least the greater part of it. 
Over this cuter copper sheath is placed the 
usual steel wire wrapping or armor, while 
this is in turn reinforced with jute. 

Contrary to popular opinion perhaps, 
there were but three splices made at sea in 
the entire 115-mile length of a given cable, 
and one of the most interesting things in 
ocean cable engineering comes to light with 
regard to this point. Most of us undoubt- 
edly have thought that the cable was made 
up on reels, such as we frequently see about 
thestreets, and then shipt by railroad to the 
cable port or else loaded right on to the 
cable ship and the various lengths of cable 
as they came off the respective reels spliced 
together. But this would call for an inor- 
dinate number of splices necessitating the 

(Continued on page 193) 
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A fascinating, practicat 
thorough home - labora- 
tory method that teaches 
you 


Electricity 


in less time 


Why waste your valuable time in an 
effort to learn electricity by old, long, 
tedious methods. Make your time 
worth real money to you in practical 
training. Learn electricity in less 
time with real laboratory apparatus 
in your own home. This big school, 
with a faculty of 90 experts and 15 
years of successful experience in elec- 
trical instruction, brings its finely 
equipped laboratories right to your 
door and into your very room. You 


study with 
ELECTRICAL 


Real APPARATUS 


which we loan to you to experiment on. It’s the 
new, quick way to learn electricity at home. You 
work out problems on your own apparatus. These 
wonderfully constructed electrical devices make 
your study interesting, even fascinating. You 
learn thoroughly the practice as well as the theory. 
In a very short time you are solving complicated 
electrical problems right in your own home. You 
are easily and quickly prepared for the big elec- 
trical jobs that await the trained specialist 


Electricity Of- Now as never before 


opportunities are 

Н open to you to win 

fers Big Future splendid success, 
high position and handsome earnings in this fas- 
cinating, uncrowded field. Men—trained men—are 


needed You can gain that training without 
leaving your home. This school with its wonder- 
ful method of home instruction makes it possible 
for you. Grasp your chance NOW! 







e Mail the coupon to- 
Write for FREE Book day for a бору оѓ 
our illustrated book and find out 

how easy it is for you to secure a 

complete electrical train- 

ing in your hometn your 

spare time Learn also 

about the wonderful op- 

portunities that await 

you in the big field of 





electricity. Don't waste your time, get 
the facts, free, without obligation of any 


Mail the coupon, Now! 


MAIL THIS COUPON TODA Yes 


School of Englaeering of Milwaukee, 
Dept. SI-6 373 B'way, Milwaukee, Wis. 
Without obligation, send me a copy of your illustrated 
k and complete de of your home-laboratory 
method of instruction in Practical Electricity. 


kind. 
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Play the Hawaiian Guitar 
Just Like the Hawaiians! 


Our method of teaching is so simple. plain and 
easy that you in on a piece with your first 
lesson. In half an hour you 
сап play it! We have reduced 
the necessary motions you learn 
to only four—and you acquire 
these in a few minutes. Then 
it is only a matter of practice 
to acquire the weird, fascina- 
ting tremolos, staccatos, slurs 
and other effects that make this 
instrument so delightful. 
The Hawaiian Guitar 
plays any kind of music, 
both the melody and the 
accompaniment. Your 
tuition fee includes a 
beautiful Hawaiian Gui- 
tar, all the necessary 
picks and steel bar and Е 

62 complete lessons and pieces of music. 
Special arrangements for lessons if you have your 

own guitar. 


Send Coupon NOW 
Get Full Particulars FREE 


First Hawaiian Conservatory of Music, Inc. 
233 Broadway NEW YORK 


I am interested іп the HAWAIIAN GUITAR. 
Please send complete information, special price 
offer, etc., etc, 










Write Name and Address Clearly 





You can be quickly cured, if you 


STAMMER 


Send 10 cents for 288-page book on Stammering 
Stuttering, “Its Cause and Cure." It tells py 


myself after stamme yrs. B. N. Bogu 
PiS posue Bida. 1147 No Hi. St. Indianasens s" 
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Will the Helicopter be the Flying 
Machine of the Future? 


BY E. H. LÉMONON 
(Continued from page 129) 


| ever the speed of the machine, because they 


are placed in the air-flow created by the 
propelling screw which is placed towards the 
rear, on a horizontal axis, driven by a second 
"Gnome" engine 50 h. p. 

Papin & Rouilly completed just at the 
outbreak of war an original apparatus called 
the ‘‘Gyroptere” whose performance is sim- 
ilar in principle to that of the sycamore seed. 
Its inventors claimed that it solved the fol- 
lowing problems: 

1. Direct starting and landing by vertical 
ascent and descent. 

2. Staying still or progressing in the air 
according to the will of the pilot. 

3. Very slow fall in case the engine 
stopped. 

The system comprises an 80 h.p. Le 
Rhone engine B, with vertical shaft and 
driving a propeller. The flow of air thus pro- 
duced is led into the interior of the wing 
C, E and A and escapes from an opening on 
the trailing edge at the wing tip H. There 
is a reaction thus produced on the sur- 
rounding air causing the wing to rotate and 
to lift the apparatus into space. A circular 
hull I provided with a shock absorber serves 
as a float on the water and as a carriage or 
landing gear on theground The fuselage D 
is prevented from taking up the gyratory 


movement of the wings by means of a cur- 
rent of air discharged in an opposite direc- 
tion to that from the wings J. Е.С. 











31 WEST 71st ST. 


MODEL STEAM LOCOMOTIVE 


Full set of machined parts with finished boiler, $110. 
(Requiring the use of hand tools only.) 


FREDERICK DEY, Grand Ave., Englewood, N. J. 


HOTEL 


(Bet. Central Park and Broadway), 





As illustration, with brazed water tube copper 
boiler guaranteed to twice working pressure; 
seel frames; cast iron wheels on steel axles; 
htigh efficiency gunmetal cylinders; slip eccen- 
trics for reversing. 


Total length 3 feet. Gauge 214 
inches. Ready to run. $250. 













JOYCE 


NEW YORK CITY 


"FOURTEEN FLOORS OF SUNSHINE" 


Conveniently located. 


A few minutes from the business theatre and shopping districts 


RATES 


SINGLE ROOM WITH PRIVATE SHOWER - c 
DOUBLE ROOM WITH PRIVATE BATH - - - 


$2.00 per day and up 
$3.50 «€ “ “ “ 


PARLOR, BEDROOM AND PRIVATE BATH (fortwo) $5.00 “ “ -** ** 
Special weekly and monthly rates on application 
Under same management 


HOTEL TA-MIAMI 


Most modern and up-to-date hotel in Miami, Florida. 


Open all the year. 





IMPLE 


Blackheads—Acne Eruptions 


Now Are Easily Removed at Home at a Small Cost! 


Banish those unsightly blemishes easily and quickly by using “CLEAR-TONE”—a simple home 
treatment that has cured chronic cases of long years standing. Use like toilet water. Leaves the 
skin clear, smooth and without a blemish. Has made many friends with both men and women. 


Elegant for men after shaving. If you bave Pimpl Bla 
a es, Olly ov Shiny Skin—never mind how bad— "CLEAR ТОМЕ bas cured the 

EE ~simply send name today for FREE Booklet, “А CLEAR-TONE SKIN, 

how I cured myself after being afflicted for 15 years, And I know every embarrassment one has 


body, Enlarged Pores, Oily оғ 
re t cases I ever saw. FR 
1 


s, Acne E ions on the face or 


to endure with a bad complexion. $1,000.00 Cold Cash says Bl can clear your skin of the above blemishes. 


E. S. GIVENS 





168 Chemical Building 





KANSAS CITY, MO. 


In case of the engine stopping, the in- 
ventors claim that the Gyroptere should 
take up automatically the angle of ap- 
proach suitable for a ^ s fall, and descend 
gently turning like a sycamore seed. In con- 
sequence of the "'funnel-like" rotation, the 
centre of gravity is always above the centre 
of support, a condition indispensable to the 
stability of the system. 


During the war an engineer, Mr. Louis 
Lacoin, who is in charge of a course of engi- 
neering at the School of Arts and Crafts, 
was working on the construction of a ma- 
chine with revolving wings, which he has 
christened “‘Alérion.” He is working in con- 
nection with Mr. Louis Damblanc, who has 
already specialized in the study of engines 
with variable compression for high altitude 
flights. This machine ts designed to lessen 
the dangers of landing. It is claimed by 
the inventors that it will be possible to 
climb or to drop vertically, but in case of 
engine trouble, it will also be possible to 
glide as easily as in any other type of aero- 
plane. The machine is shaped like a mono- 
plane with the surface said to be quite as 
efficient as that of an ordinary airplane. 

The Alerion has an ordinary fuselage, 
landing gear and tail-skid. In the rear is 
the rudder G and the stabilizing tail plane 
5, the latter capable of being raised during 
vertical flight, 1n order to diminish the re- 
sistance. Ex thesame reason the fuselage is 
not covered with cloth. There are two en- 
gines M of 120 h. p. each placed in front of 
the fuselage and behind the tanks R. They 
cause the wings to turn by means of a con- 
necting shaft A. These rotary wings P are 
exactly like four-bladed propellers, each 
blade has longerons T and wing-ribs re- 
sembling those of the wing of an aeroplane. 
The wing revolves round a brass tube fixed 
оп a cross-piece for axle C. Thetops of the 
vertical axis of the two propellers are joined 
to the cabane above the fuselage by another 
beam of great resistance and strongl 
braced Н. Thecontrols comprise a bands 
for wire-warping, with a steering wheel for 
controlling the revolving wings, a wheel for 
the stabilizing tailplane and a rudder-bar for 
steering. The wingsare 15 feet in diameter, 
making a total span of nearly 33 feet. The 
total supporting surface is 470 sq. feet 
including the stabilizing plane. The wings 
turn at the rate of 160 turns per minute. 
It is said it would be possible to make them 
revolve with one engine only if the second 
were to break down and that if both engines 
broke down the wings would continue to 
turn owing to the pressure of air. "The 
blades would then have a negative incidence 
and thus would produce a vertical thrust, 
which would act as a brake in the descent 
and the machine would regain the ground 
in a glide. The constructors are hoping to 
make the tests of this remarkable machine in 
the Spring. 


Another designer, Mr. Pateras Pescara, 
has finished a machine of the helicopter type. 
In the Pescara helicopter, built at Barce- 
lona (Spain), there are two concentric iteng 
screws, mounted one above the other an 
turning in the opposite direction. Each 
screw has six biplane blades, constructed 
very much like an ordinary biplane with 
struts and wire bracing. 

At Valentigney (Doubs, France), Mr. 
Oemichen, E. C. P. Engineer, has lately 
tried out a helicopter of fis invention. In 
the first test, the machine was assisted by a 
small balloon which lifted a fair proportion 
of the weight of the machine thus reducing 
the risk of a crash in case of engine failure. 
Later the balloon was removed and the 
machine is said to have risen to a height of 
ever al feet. 
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ee UNV201 
exceptional amplifier 


PRICE $68 ` 


'ADIOTRON UV.200 


long distance detector 
PRICE $ = 








Б 0 * 
3000 miles with а Radiotron ПУ 700 


What this amateur did you can duplicate providing you use опе of 
these famous Radiotron detectors. 


Radiotrons are reasonably priced and highly sensitive vacuum tubes 
of uniform characteristics. They are a product of the Research 
Laboratories of the General Electric Co. 


The Radio Corporation’s tubes are covered by patents dated November 7th, 1905, 
January 15th, 1907, and February 18th, 1908, as well as by other patents issued and 
pending. Tubes licensed for amateur and experimental use only. Any other use will 
constitute an infringement. 






See your nearest dealer or write direct to 
SALES DIVISION, COMMERCIAL DEPARTMENT, Suite 1805 











19% Corporation 


erica 






255 BROADWAY ~ NEW YORK CITY 
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First Choice 
of Those Who 


-= Know! 


When thousands of oper- 
ators—professional and ama- 
teur—endorse the claim of 
superiority for Brandes 
Headsets there must be 
some reason for it. 

And that reason is Matched 
Tone—an exclusive Brandes 
feature. One user writes: 
"I have not found any re- 
ceivers to equal Brandes in 
clearness, sensitiveness and 
lightness." 

This is only one of hundreds 
of letters written in a sim- 
ilar vein which we have on 
file. 

Users Know! 








BRANDES 


MATCHED-TONE 
HEADSETS 


100% Receiver Satisfaction 


Navy Type: New, improved de- 
sign. Resistance 50,000 ohms A. C. 
Its remarkable sensitiveness, com- 
bined with the exclusive Matched 
Tone feature, makes it the most sat- 
isfactory Head Set to use, regardless 
of price. Total weight with cord only 
lloz. Price $14. 

Superior Type: Made in the 
same careful way as our Navy, and 
guaranteed to give entire satisfac- 
tion. Approximate resistance 2,000 
ohms D. e. Price, $8.00. 


10 DAY OFFER: 


Send us your order for either the 
Navy Type or Superior Type, with 
the privilege of returning in ten days 
if not entirely satisfactory, together 
with refund of your money. 


C. BRANDES, Inc. 


Room 823, 32 Union Square, 
New York City 


LEO J. MEYBERG CO., 428 Market St. 
San Francisco, Cal. ы 


Pacific Coast Distributors 
Send 5c. for Catalog “G” 





. is of interest. 


S.S. “Aeolus” Works 
3,013 Miles with 2 
H.W. Arc Set 


BY ARTHUR H. LYNCH 


(Continued from page 151) 

copper, and the cathode—made of carbon, 
are placed in a horizontal position with rela- 
tion to the chamber and at right angles with 
relation to each other; the point at which 
the arc takes place being located within the 
center of a magnetic field, set up by a com- 
bination choke- and electro-magnet winding 
which is contained in the chamber and is 
in series with the arc and the D.C. 250-400 
volt supply. A water circulating and cooling 
system 15 carried thru the arc chamber, by 
suitable piping to a water reservoir. It 
may be mentioned, in passing that the 
action of a D.C. arc for the production of 
high frequency oscillations in an antenna- 
ground system, tho copiously written up 
and talked about, still has not been defi- 
nitely and satisfactorily explained. 

Anantenna-loading inductor is provided to 
compensate for the inductance necessary 
for various wave lengths. The construc- 
tion of the inductor used on the Aeolus 
It consists of a number of 
pancake-wound coils arranged in such a 





Wherein 1, Antenna; 2, Antenna Series Condenser: 
Switch; 4, Antenna Inductor; 

y Contactor to Antenna Cir- 
Н lay ture; 8, Contactor to ‘‘Back 

unt" Circuit; 9, Antenna Ammeter; 10, Resistance 
Low Power; 10’, Low Power Sho: Switch; 
11, Copper Arc Anode; 12, Combination Choke Coil 
and Arc Magnet; 13, D.C. 250-400 Volt Supply; 14, 
Carbon Arc Cathode; 16, ‘Back Shunt” Resistor; 
17, Resistor Shorting Switch; 18, ‘‘Back Shunt” 
pr ad 19, «Баск anunt, Ca; citance; 20, 
Han elegraphi ey mtrolling Relay Circuit; 
20’, Shorting раза for Hand Key; 21, Relay Mag- 
› Operating; 23’, Hand 


5, Variometer; e Re 


manner as to admit of their being added 
to or taken out of the circuit, at will. The 
wire used, is a cable of many strands and 
heavily insulated. For this reason the 
inductance is not continuously variable, 
as is the case with bare inductances. In 
order to allow for finding any wave length, 
between two adjacent pancakes, the in- 
ductor is provided with a number of turns 
of bare wire, upon which the necessary fine 
adjustments may be made. 

In order to operate efficiently on the lower 
waves, it is necessary to insert a series 
condenser in the antenna circuit, which is 

rovided with a short-circuiting switch. 

n series with the loading inductor is also 
found a variometer. It is used for varying 
the wave somewhat, while transmitting. 
It is constructed in such a manner as to 
cause it to remain in a neutral position when 
not changed by the operator. The purpose 
of the variometer is to enable the operator 
to call on several waves, within a limited 
range, to offset the possibility of not being 


(Continued on page 186) 
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DETECTOR— 
AMPLIFIER 


High'amplification at low cost 
Send for bulletin 
ACME APPARATUS COMPANY 
196 Massachusetts Avenue 
Cambridge, 39, Mass. 


Transformer and radio engineers 
and manufacturers 





Service-- 
the Keynote 


There is no guesswork, about эй 
GREBE RADIO apparatus will do. 
design, workmanship and material it 
built for the most exacting Service. 


( ) 


apparatus is licensed under the original Arme 
strong and Marconi patents. 
Our, guarantee is absolute and unconditional. 
Each instrument must give satisfactory service. 
If your dealer doesn't carry our line, write 
ys—mentioning his name—for catalogue. 


A. H. GREBE & CO., Inc. 


70 Van Wyck Blvd., Richmond Hill, N. Y. 


“DX” hee 
are getting weaker and, 
hence, more difficult to 
copy, now that the hot 
summer months are 
" with an ACE Amplityer Unit and your problem 
u an plifyer Unit and your pro! 
Ei how to maintain reliable communication is solved. 
ACE 2-stage Amplifyer, as illustrated, completely 
mounted on a Formica апе! and enclosed in а 
solid mahogany cabinet with hinged top. Equipped 
with anti-capacity switch for shifting the phones 
from detector to one stage or two stages, or vice 















versa. An instrument of sterling quality. Price 
$40.00 


ACE '1-stage Amplifyer, construction and quality 
similar to the ACE 2-stage Amplifyer. 


AMATEURS! If your dealer cannot supply you, 
forward your order by mail and it will receive our 
prompt attention. 


DEALERS! We manufacture a line of equipment 
which is far above average quality but selling at a 
price within the reach of al. We know you will be 


' Send 3c Stamp for Catalog. 

THE PRECISION EQUIPMENT CO. 
Mfrs. & Distrs. of Radio Equipment 
Dept. E., 2437-2439 Gilbert Ave., Cincinnati, Ohie 
“You May Pay More But You Can't Buy Better" 
Member A.R.R.L. Radio Call ‘*8xB” 
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E offer below a few items of our line dear to the heart of every amateur—parts and odds 
and ends “to build your own." This company specializes in these goods, selling nothing but 


M \ parts and materials. For that reason we can give your orders more attention than any other 
company in the land. Our prices are the lowest—our service the quickest and the most 


courteous. Your small order does not become side-tracked as is apt to happen with other concerns, 
as all our orders are small, | One trial order will make you a life customer. 

11 articles we show below are illustrated full size, ex- 
cept those marked with a *, In addition to low prices, 
WE PAY ALL SHIPPING CHARGES. Our big specialty cata- 
log will be out May 25th. Send for your copy now. In the 
poA keep this page and order direct 
from it. 


WE GUARANTEE 
EVERY ORDER SHIPPED 
WITHIN 24 HOURS. 
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1398 139A 






068 Comp. Knob, diam. 2-3/16", height 1", hole 139B Comp. Knob, diam. 1%”, 139A Comp. Knob, diam, 1%”, 748. New Telegraph Key Knob, used 
5/32, ea.. 600. The same No. 098, but with 8/32 height 15/16", bushing 8/32, height 15/16", hole 3/16", pin on all wireless keys, screw 8/32, 
bushing, ea. 640. еа. 30е. holes 3/32”, еа 27¢. ea, 450. 

5 3/327, еа LLL MM 







4451 











s 8701 0398 : z 
039B Comp. Knob, 815 Comp Knob, diam. ie Camp, Кро» jm 











838 Comp. 1^, 8701 Com 

: , p. Knob, diam. ” ” x " " А 
height %7, bole 5/32", ea. 1-1/167, height 13167, | bush. 10/527, in bui 8/32 ew 30e о 8/32 and 10/32, ea. 10е, 
50. ps ..| bush. 10/32, ea, 200 holes 3/32", ea. 20c. d 








199 Comp Kno 

diam, 1%”, height 

ite: screw 8/32, ea 
е. 


767 Comp. Knob, 








62410 783 - 
238 039A 224 ésp c ка BC Eo is ca жо diam. %”, height 
2 ошр ob, “omp. Knob, Tf mp. 
ass Comp, Бый, | ША Comp, Eb | pt Gomo Kb qam | dim, 1, de hs | giem, У. dt em Шш ш ii 
б , Р « ush, 5/32", ea. 150. /16", bush, 5%”, bus , Я 
76", bush. 10/32 7, pin holes | 8739, еа. 15е. — 8/32, са. 10е. ea, Be, 


20c. 





hole , 
.8/32", ea. 





















029 323 
| No, 323 Lits 
3 DEALERS cere та gus m No. 38 
51 3 y No. 315 Standard trands, enam- 
E 3 00" іо Telephone Cord-tip, i eled double silk 
Particular attention is called to our new type Rasco Binding Posts No. 201 latest style tapered metal nut, plated with | ‘tickle plated and pol- wire, per ft. 20. 
plated polished. Ea. 12e, doz, $1.00. No. 202, ea. 100., doz. 90c. No. 031, ea. 180. hard rubber| ished, ea. 40., doz., 
325 New style fock post, ea, 250, No, 326, smaller type shown closed, ea. 15о. knob, complete 40c. . 
All posts nickle plated as shown, 206. A 














No. 200 Switch Lever, 
latest style with lock- 
fork; impossible for 
lever to come loose. 
Positive contact. 


No. 199 Knob 
(see above) used. 
Blade radius 
14” complete, 
30с. 





805 306 307 


ts—cuts accurately full size. No. 301 and 302— 1 
i No. S03 4/32” screw. No, 3041—8/32" stem Ят 


e and 307—4/32 stem and ШТ г 





314 324 


No. 314 Nickle-Brass 
Cup Nut 8/32 or era 
c. Чо. 





No. 343 Variocoupler Rotor, ac- 





К 4c., doz. 40 312 $E Ба 
317 i Zinc Spark Ga T. 9 curately turned, hard wood 
32 в ap No. 312 and 313 New Nickel 
No. 318 Crystal Cup to hold No. ad diam. %” x %”, Lock Nuts, Screwed down, паи n саж ane 
317 Crystal, standard size, ea. 25c. ea. 50., doz, 500. will never loosen. Hundreds b EL PE, Ut роо 






of uses readily found on 
switchboards, etc., еа. style 


WE PAY ALL WaTCH 7 N~ — gagy | WE ACCEPT NO ORDER: 
FOR F 
SHIPPING CHARGES | THE RSS, 222 sat ag: 





o. 317 Mounted Radiocite Crystal 








Google IIVERSITY OF ILLINOIS / 











Wondrous Ray! 


ELECTRICITY 


In its Greatest Form 
For Health and Beauty 


Enjoy Wonderful Sparkling Health! In- 
crease your store of energy, revitalize your 
worn-out cells, make every fibre of your 
body tingle with a new vim and vigor! 
All this you can have through the magic 
of Vi-Rex Violet Rays—right in your own 
home! 

Violet Rays penetrate to every cell in 
the body imparting that stimulating vigor 
which brings the glow of health, tones up 
the entire system, putting life into over- 
taxed and sluggish tissues. As a quick re- 
lief from pain Vi-Rex has no equal. 
Headaches, nervousness, skin blemishes 
and many other complaints vanish as if 
by magic through this marvelous treat- 
ment. 









































A Book on Perfect Health 


We have- just published a remarkable book for free distribution. 
This book explains in detail the manifold uses of Violet Rays in 
treating almost every known human ailment. This book also con- 
tains charts and diagrams of the nervous system, and organic loca- 
tions, and fully describes just how the Violet Ray works its many 
seeming miracles, written in a simple style—devoid of all technical 
language. 

Read letters from users. See what physicians, sanitoriums, home 
users say. Learn why the Vi-Rex Violet Ray Machine is the most 
economical and practical machine available. There is no limit to its 
beneficial powers. Just mark coupon, or send a postal. Do it NOW. 

The Vi-Rex Violet Ray is essentially different 
from any other electrical treatment. It is not a vi- 
brator—does not shock or jar the nerve ends. Its 
effectiveness is obtained through its power of penetra- 
tion—not through manipulation of surface mus- 
cles, There із no feeling.of soreness or exhaustion 


after use—only a comforting, agreeable sense. of relief. 
ee ии эи эи иа иш ии ша иш ии шя и пш P аш ти эш 


VI-REX ELECTRIC COMPANY 1 

326 W. Madison St., Chicago, Ill. Dept. 46 | 
П 

i 


Please send me without cost or obligation your free book 
describing your wonderful Violet Ray Machine and particulars 
of your special 10-day Trial Offer. 





—————— Фа 








EARN TELEGRAPHY-: 


MORSE AND WIRELESS-—- — 
TEACH YOURSELF 


In half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter, THE OMNIGRAPH, 
Sends unlimited Morse or Continental messages, at 
&ny speed, just as an expert operator would. 


Adopted by U.S. Gov't, 4 styles, Catalogue free; 


OMNIGRAPH MFG. CO. 
26L Cortlandt St, New York 
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tor and Опе. Stage Amplifier, 74х18”. °......................; 










ALL INSTRUMENTS ABSOLUTELY GUARANTEED 


С. M. PROUDFOOT, 361 E. Ohio St., Chicago, Ill 


IRELESS CATALOG 
JUST OUT 10c In stamps or coin, brings 


new loose-leaf wireless cata- 
б; places you on malling list to receive 
bulletins sent out regularly. Bulletins fit cat- 

alog and keep you on latest dereop- 
ments in wireless telegraph and telephone, give hook- 
| ups, illustrations and prices on latest MAGECO 
| apparatus. Get your name on our maiting list NOW 


1e Marshall-Gerken Co., 106 Radio Bldg., Toledo, Ohi 













trates everything in 
wireless. Send 10 cents 
in stamps for it. 
F. D. PITTS CO. 
Boston, Mass. 
12Park Square Dept. D 
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| S. S. “Aeolus” | 
| Works 3,013 Miles | 
, with 2 К. W. Arc Set | 
i (Continued from page 184) i 


ЫШ С А 
heard at the receiving station, because of 
the exact tuning which is necessary for the 
reception of arc. As soon as the receiving 
station has been picked up, the variometer 
is set in its normal position. 

The antenna and ground system need 
no particular description. 

The signaling device is as unique as it 
is effective. A great deal of difficulty has 
been experienced in arc reception because 
of the presence of the compensating or 
back wave. Tuning in on the back wave 
would lead one to believe that he was 
listening to some “new” radio lan uage— 
а cross between Chinese and Eskimo. 
When tuning to the transmitting wave, it 
has been found difficult to hold it, at times 
especially when the transmitting wave an 
the back wave are comparatively close to- 
gether. By the employment of a new 
circuit, this back wave is eliminated. This 
system of transmitting is known as the 
back-shunt method. In series with the arc 
output circuit a double contact relay is 
provided. The armature of the relay is 
directly connected to the ground side of 
the output circuit and one of the stationary 
contacts is connected to the antenna circuit, 
while the other is connected to the “Баск 
shunt" circuit, which comprises a resis- 
tance, inductance and capacitance (con- 
denser), in series with the ground. The 
action of the armature is controlled by an 
electro-magnet, in series with a hand-trans- 
mitting key. When thearc has been struck, 
the current passes thru the back shunt 
circuit into the ground and there is no 
radiation until the hand key is deprest. 
The contacts of the relay are so arranged 
as to allow contact to be made with one 
circuit, before it is broken in the other, 
which thus permits the arc to remain in 
constant operation, while the transfer from 
one circuit to the other is made. In order 
wo communicate with stations which are 
not equipped with arc receiving apparatus, 
it is necessary to break up the continuous 
waves. That is accomplished by using a 
"chopper." The chopper is a motor-driven 
commutator, which may be connected to 
the transmitter circuit, by several methods. 
The most common method is to use a 
coupled circuit which is placed in inductive 
relation to the transmitter inductor and 
which is closed and opened by the action 
of the commutator, changing the emmitted 
wave at a frequency which produces a 
musical note in the receiver. 

The illustration shows the circuit em- 
ployed for the production of arc signals by 
the back shunt and chopper methods. 





WIRELESS ENGINEERING 


Our English contemporary The Elec- 
trician of London, Eng. thus speaks of 
the present status of the wireless problem. 

In spite of the extraordinary theoretical 
and practical developments that have 
taken place in wireless telegraphy during 
recent years it would hardly be going 
too far to say that it has not become a 
branch of engineering. Like all other 
movements of a similar, kind its growth 
began in the laboratory, and altho it has 
now become an important factor in inter- 
national communication it has not alto- 
gether freed itself from the trammels 
of its early surroundings. Much of the 
apparatus is too. “scientific” in design and 
construction, it fulfills few of the laws 
imposed on engineering mechanisms, it 
is often makeshift when it might be per- 
manent. These are all matters to which 
attention must be given in the design of 
masts, we find an excellent example of the 
application of true engineering methods. 
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М U R D O CK ?? VARIOMETER 


& 


THE PRICE IS 
UNUSUALLY 
LOW 


THE QUALITY IS 
REMARKABLY 
HIGH 


No. 


345 


“MURDOCK”? 
VARIOMETER 


Т” 
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WINDING FORMS ARE “MURDOCK”? MOULDED 








The continued great demand for these receivers is a wonderful 


N 5 5 tribute to their extraordinary value, by thousands of satisfied | 2000 $,4.50 
О. customers. Ifyou are skeptical as to the possibility of so much | OHM. 4 


value atso small a cost, ASK YOUR DEALER. We suggest 
Head Phone | atrial with the assurance of ‘‘satisfaction or your money Баск.” 2009 $5 -50 
BULLETIN No. 20 Sent anywhere on request. s 


Wm. J. Murdock Co., 55 Carter St., Chelsea, 50, Mass. 


509 Mission St., San Francisco, Cal. 












Never in the History of Radio Were These Prices Approached 


Improved Navy Type Receiving" Transformer Improved Arlington Receiving "Transformer 


again reduced from $27.50 to the startling $ again reduced from $15.00 to the startling $ 
price Оаа ЧН er head oe aS e eee eee 16.95 price Юа tpe tacet qm esiti ies 7.75 


Substantial reductions on many other radio instruments in our catalog No. 14. 
Cireular with reduced prices and a large number of new instruments mailed on request. 


. in stamps or T А Cay „ 
Mail 12c p The Greatest Radio Catalog in the World 


coin (not sent The Universal Verdict of Tens of Thousands of Radio Amateurs. 


Duck's No. 15 Big 225 Page Wireless Catalog Just Out. 


A Veritable Treasure House of Everything Worth While and Dependable in Radio. 
The largest, most comprehensive, artistic and educational wireless catalog pub- 
lished. The Beacon Light to guide you right in the selection of your radio purchases, 
and at prices that will command your attention. Every instrument guaranteed with 
privilege of return if not satisfied. 


otherwise). 
ED 





CATALOG (ед 15. | 





OTHER SUBSTANTIAL REDUCTIONS No. 61x10 Tuning Coil............... $4.95 
. ON ITEMS IN CATALOG NO. 14 No. 14 Aluminum Wire per lb......... .90 
ЫІЫ З ; All Binding Posts Reduced............ 33% % 
e | lam uc 0 КОҢ No. R40 Receiving Set............... $22.50 
x МИИ No. Кат Receiving Set..............- 38.50 ONLY A FEW OF THE MANY NEW 
ў No. R41a Receiving Ѕеї.............. 28.50 ІКАРІО INSTRUMENTS IN 
CATALOG NO. 15 

ANYTHING n THORDARSON TRANSFORMERS Туре oe Cunningham Bulb......... 35-00 
ELECTRICAL 1 “UV” 200 Radiotron Bulb............ 5.00 
"UV" 201 е MN енеге ке ө 6.50 

Type C-302 5-Watt Cunningham Power 
WDE il ha Диаз ox apis auld ees ОБИ 8.00 

j Type ‘‘UV"'-202 5-Watt Radiotron Power 
We Sell only Goods of Recognized Qualily Че... tede esee ЖЫДЫ 8.00 

érit and at Pricee that; i Type C-303 50-Watt Cunningham Power 
e aid NS Nos. 50-51, 52 Switch Contacts, each... .03 IL UDE е reae oido ајна .00 
пеу No. 1023 Mica Condenser ............ .60 No. A200 Control Panel.............. 7.50 

А No. B670 Det 2.75 A complete line of new detector regener- 

oe 2 No. A862 Det... 2.75 ative and amplifying sets 

: No. А1915 1.50 Connecticut Variable Condenser ...... 6.50 





No. A1002 Receiving Set ............. 9.75 All the new Murdock Panel Type Vari- 
"iP dp au No. А1916 Condenser ................ 1.65 able Сопаепзегтз.................... 
> No. 61xo8A Tuning Coil.............. 2.95 Burgess ‘‘B’’ Batteries. 


\ Send 12€ for Our Big Catalog Today 
THE WILLI AM B. DUCK COMPANY, 230-232 Superior Street, TOLEDO, OHIO 


TOLEDO, OHIO. U. S. A. No. A367 Murdock Condenser ........ 4.50 Turney Spider-Web Unit.............. 
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REGU.S PAT. OFF. 


“INTERPANEL” SET 


Complete Radio Telephone Transmitting and Receiving Sets Within the Reach of 
Every Amateur 4 
Tests show a minimum 30 mile tele hone range on average antenna; greater range possible under favorable 
conditions. Equally efficient for telephone or гары transmission. Unlimited reception possibilities. Only 
one 6-volt storage battery required; motor-generator, “В” battery or rectifier supply may be used. The IN- 
TERPANEL' System is the most convenient and least expensive way to buy Radio Apparatus, Ask your 
Dealer for the New "INTERPANEL" Catalogue or write direct for detalls and prices, 


ES O TEL. & VEL. CO. 
1415 Sedgwick Avenue DEFOREST RADI , 


а 
[i 





New York City 






















Complete Set, as 
comprising 
Transmitter, Tuner, 
Audion Control and 
One-step 4 пралет 
in cabi net, “without 
batteries or tubes; 
Type MS-1; $189.- 
Panels also 
sold separately for 
mounting {п home 
constructed cabinet: 
or with supports or 

legs for Vertical or Hortzontal Tabie-style mount- 
tng. Very tnexpensive method of mounting спб 


conventent for operation, 


shown, 











25. 





We Have a Big Stock on Hand 
at $12.00 per pair. Order Now. 


All New, in Original Boxes. 
D-L COILS-UNMOUNTED 


10 Price 
— ORDER NOW — 
ACME TRANSFORMERS 













Amplifying, Unmounted........... 
Amplifying, Semi-Mounted 
Ampliphone as Illustrated 
Choke Colla... .... суа» еде» we. .. 5.00 
Modulation Coils............ 4.00 & 6.00 


American Electro Technical Appliance Co. 
235 Fulton Street Dept. E. Мем York, N. Y. 






















Send for a Copy of Our Manual of 
Wireless Telegraphy 


We now havo ready for distribution our Manual of Wireless Telegraphy. 
It contains 200 pages, fully illustrating and describing the many instru- 
ments used in Radio. 45 pages cover general instructions, diagrams, station 
calls, tables, codes and other information identified with the art. 

The book is printed on high finished paper with a two-color cover and 
moasures 9x53% inches. 

Due to the scarcity of paper, the high cost of publication, and in order 
that the Manual may get into the hands of those most interested in Wire- 
less, we ask 25 cents for it, rivo a coupon receipt for the amount, which 
coupon can be applied on a future purs hase: 


Get Your Copy Before the Edition Is Exhausted 


MANHATTAN ELECTRICAL SUPPLY CO. INC. 


17 Park Place 114 S. Wells St. 1106 Pine St. 604 Mission St. 
N icago St. Louis San Francisco 


























Offers a thorough course in all branches of wireless 
telegraphy. Radio Operators earn at the start $125.00 
per month, and first-class board, etc., free. 

Our school prepares you for your license in three to 
four months, Positions guaranteed to first-grade 
licensed operators. ALSO MORSE TELEGRAPH Y. 


Day and Evening Classes 
8 State Street, New York, N. Y. 


Phone, Bowling Green 8079 


STAMPS India, Jamaica, Japan, Portugal, 


B guela, ete., ; Н 
Nature's Work. AGENTS WANTED [000 ап diff., fna ү з font gs caps ЧО) E 
U. Lied 1900 Bingo, (0. saints wanted, 50% com- 
L. B. DOVER LONGMONT, COLO. 








50 all diff. British Guiana, Cuba, China, 


“FIBRE-LITE” LIMBS} -<S ina, 
oor on leg. Good Pay. FREE Fibre Sample. 
Describe Stump to 

HENNEPIN, 


WORMAN CO., 252-D „ Minneapolis, Minn. 


- —e r 
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Practical Chemi- 


cel Experiments 
By PROF. FLOYD L. DARROW 
(Continued from Pcge 145) 
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Fold a filter paper and fit it into a funnel. 
Pour into it a few drops of the liquid from 
the test tube and wait until the benzol has 
entirely evaporated. Then examine the 
filter paper. Grease will be left on the 
paper and if held to the light a translucent 
grease spot will at once be seen. The benzol 
dissolves the grease which upon evaporation 
of the solvent is left behind. 

Any food may be divided as finely as 
possible and subjected to. the same test. 
For benzol gasoline may be substituted, but 
in both cases it must be remembered that 
these liquids are inflammable and danger- 
ous in the presence of a lighted burner. 

Test for Proteid: For this test a reagent 
known as Geis's biuret reagent is required. 
It is prepared by adding a 3 per cent copper 
sulfate solution to a 10 per cent potassium 
hydroxid solution, a drop at a time, until a 
faint but clearly recognizable blue appears 
in the resulting solution. By a 3 per cent 
solution is meant 3 grams of the substance 
to be dissolved to 100 cc. of water. 

Now place a small quantity of finely 
divided lean meat or the white of an egg in 
a porcelain evaporating dish and pour over 
it 5 oc. of Geis's biuret reagent. For pur- 


Evaporating 
“Wish 





А Convenient Water Bath Employing a Bunsen 
Burner to Supply the Necessary Heat 


poses of comparison place in another evap- 
orating dish an equal quantity of the re- 
agent. In the dish containing the proteid a 
pink or violet color will appear. By a com- 
parison of the two the color will be clearly 
*seen. 

Now make tests of foods in general to 
discover whether they contain proteids. 

Examination of Milk: Milk is the most 
perfect food that the race possesses. In it 
we find all of the three principal food con- 
stituents in addition to the mineral matter 
necessary for the bones and teeth. Milk is 
also frequently adulterated. Therefore, a 
thoro examination of this essential article 
of our diet will prove interesting and in- 
structive. | 

Test for Casein: It will be necessary first 
to prepare a solution of acetic acid. To do 
this mix 5 cc. of glacial acttic acid with 370 
cc. of water. 

Then pour 25 cc. of sweet milk into a 


Татре beaker and add 175 cc. of distilled 


water. Then with constant stirring add 40 
сс. of the acetic acid a drop at a time, using 
a separatory funnel or a burette or even 
pipette. After the milk has stood for 20 
minutes filter into a clean beaker and save 
the filtrate. The curdled precipitate that 
appears on the filter paper iscasein. Since 
it contains proteid it may be removed from 
the filter paper and tested for with Geis's 
biuret reagent as already described. 
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Test for Sugar: To half a test tube of the 
filtrat obtained in the preceding part add 1 
cc. each of Fehling’s solutions Nos. 1 and 2 
and heat to boiling. The characteristic red 
color will at once appear. The sugar in this 
case is not glucose but lactose, one very 
similar to glucose. 


Test for the Ash: The mineral constitu- 
ents of the milk will be found in the ash. 
On a water bath evaporate to dryness 5 cc. 
of the milk placed in a porcelain crucible. 
Remove the crucible and place it on a por- 
celain triangle over a Bunsen burner. 
Gradually raise the temperature to the full 
capacity of the burner and continue the 
heating until the residue has ceased to be 
black and only a white ash remains. 


Detection of Bicarbonate of Soda: Some- 
times sodium bicarbonate is used as a milk 
preservative. If present sodium carbonate 
will be found inthe ash. To detect its pres- 
ence add a few drops of hydrochloric acid to 
the ash and if effervescence results sodium 
bicarbonate is indicated. 


Babcock Test for Butter Fat: One day 
during the summer of 1914 the writer was 
visiting the University of Wisconsin at 
Madison. As he was walking thru the chem- 
ical laboratories of the agricultural college, 
an elderly gentleman with white hair and 
beard greeted him with a friendly smile and 
asked if he were a visitor and wished to see 
the laboratories. Asa result I spent a very 

leasant hour there and upon leaving 
earned that my host was Professor Bab- 
cock, the originator of the famous test, 
which everywhere goes under his name. 

To make this test requires a centrifuge, 
two Babcéck milk bottles, a pipette, a small 
measuring cylinder and sulfuric acid of 1.83 
specific gravity. Sets for this purpose may 
be obtained from various companies. The 
centrifuge, too, will prove to be very useful 
in a number of other determinations. 


Making the Test: An accompanying pho- 
tograph shows the whole outfit. First place 
on tripods over Bunsen burners ja large 
beaker and a wash bottle, each filled with 
water which should gradually be brought to 
a boil while the rest of the determination is 
in progress. 

Stir the sample of milk thoroly to mix 
the fat and with the pipette, which up to 
the mark on the neck holds just exactly 17.6 
cc. remove a sample to be tested and 
transfer it to one of the bottles. In like 
manner transfer another sample to the 
second bottle, as two tests are carried out 
simultaneously. To each bottle add exactly 
17.5 cc. of the sulfuric acid. The specific 
gravity of this acid must be exactly 1.83, 
and to determine this it must be tested with 
a hydrometer. Ordinary concentrated sul- 
furic acid has a little higher specific gravity 
and will not give satisfactory results. 
Measure out 200 cc. of it, add it to a little 
water and test. Repeat the process until 
the acid is of the proper specific gravity. 

After each addition of acid shake the bot- 
tle with a rotary motion so as thoroly to 
mix the acid and the milk. This will cause 
the contents to become very dark in color 
and the bottle will grow very hot owing to 
the union of the acid with the water of the 
milk. 

Now place the two bottles in the centri- 
fuge and rotate them for 5 minutes. Then 
set the bottles in the beaker of hot water 
and add from the wash bottle enough hot 
water to bring the separated fat up to the 
neck of the bottle. Centrifuge again for 2 
minutes and placing the bottles in the beaker 
add enough hot water to bring the fat oppo- 
site the scale. Centrifuge for one minute 
and immediately read the precentage of 
butteríat. Thisis done by taking the read- 
ing to tenths at the bottom and the top of 
the column of fat. The difference in these 
two readings is the percentage. 

This test may be readily applied to de- 
termining the butter fat in cheese, ice cream, 
condensed milk, skim milk and in any sub- 
stance which may contain it. ^ 
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LEARN RADIO RIGHT 


RIGHT now, today, radio offers you the opportunity of a pleasant, 

secure future, if you are properly trained. Radio companies need 
trained executives, engineers, draftsmen, operators and mechanics. 
Hundreds of positions in all branches are open to you, from operator 
on a ship to general manager, if you have the required training. 


THE Radio Institute of America will give you this training, as it 

has to thousands of others. If you cannot come to the Institute, 
the instruction will come to you—to your home. Your training at 
home will be the same efficient complete training given at the Insti- 
tute, and will prepare you for a United States Government certificate 
testifying to 
your ability asa 
radio expert and 
giving you a li- 
cense to engage 
in a business 
where the op- 
portunities ex- 
ceed anything 
ever before 


known. 

HIS new home 

course of radio 
training includes all 
of the subjects 
treated at the Insti- 
tute, and the same 
care for the success 
of the individual 
student is given to 
all who enroll. The 
.home course in- 
cludes everything 
from basic princi- 
ples of electricity 
and magnetism to 
actual operation of 
commercial radio 
equipment. 


Toe home study course of the Radio Institute of America, will come to you 
in progressive lessons. You can complete the course and graduate in a 
few months, or take your time. Your examination papers will be carefully 
checked and will be returned to you with a definite percentage for correct- 
ness indicated on them, and this grading will be the same as given by the 
world’s leading instructors in radio to thousands of successful graduates. 
You can ask questions with your replies to each lesson, on any points not 
clear, just as if you were in the lecture room. 
J5 every way, the home course is of equal value to attendance at the classes. 
The Radio Institute of America is not an experiment; it has been an es- 
tablished and successful institution for over fifteen years. The year round 
average attendance in its great classrooms is 298 students per month. It has 
trained over 6,000 men, 95% of whom have successfully engaged in this 
new branch of science and industry. 
НЕ graduates of the radio Institute of America enjoy a great and exclu- 
sive advantage in the close connection existing between the Institute 
and the Radio Corporation of America, the world’s largest radio manufac- 
turing and commercial radio company. The close association of the Radio 
Corporation of America with the great General Electric Company still 
further widens the field of opportunity. These advantages make available a 
great amount of special practical operating information, which is included in 
the home course, and the world-wide service of the Radio Corporation, both 
afloat and ashore, offers good prospects of immediate employment to all 
graduates of the Institute. DM 
5 home course of the Radio Institute of America is founded upon a 
record of solid accomplishment and practical radio experience. The 6,000 
graduates of the Institute are scattered all over the face of the earth, many 
of them now hold big, responsible positions with foreign governments and 
commercial concerns. Many of them have repeatedly circled the globe on 
ships, and still many others are employed in various capacities by the commer- 
cial companies, as engineers, operators, mechanics, and executives at the shore 
and transatlantic stations now so indispensable to present-day civilization. 
The training of the Institute has assured these graduates a secure, pros- 
perous future. Insure and protect your future! The training of the Insti- 
tute will do it—right in your own home. Write for our booklet and terms, 


RADIO INSTITUTE OF AMERICA 


(Formerly Marconi Institute) 
322 BROADWAY - -  -  - NEW YORK 


What Our Former Students 
Are Doing 


What the Man 
Who Employs the 
Operators Says:— 


Radio Institute of America, 
New York. 


Mr. Н. Payne, former stu- 
dent, now Assistant Treasurer 
of the Radio Corporation of 
America. 


Walter E. Wood, Superin- 
tendent іп c e of the power- 
ful transoceanic radio station at 
Chatham, Mass. 

Irving Ellingham has a 

many Drized ром Чоп in his 

Gentlemen—I have known ssignment as radio t 
the Radio Institute of Amer- Vincent Astor's yacht “Cris- 
ica во long and so favorably tina. 
under its present title and 
its earller name, Marconi In- 
stitute, that it is difficult for 
me to conceive that anyone 
can think of ction in 
radio without instantly rec- 
og its lead 


Raymond Blanqui, although 
only years old, is now a high 
salaried operator іп trans- 
oceanic service. 

Watson Sidney, Manager of 
the office of the о Corpora- 
tion of America, Savannah, Ga. 

Harry Sadenwater, assistant 
in research in the world-famed 
radio laboratories of the Gen- 
eral Electric Company. 

E. N. Pickerell, manager of 
the Radio Corporation's shore 
statlon for the port of New 
York. 

Lee L. Manly, assistant su- 
perintendent of the Mainte- 
nance Department of the Radio 
Corporation. 

William 8. Fitzpatrick, As- 
sistant Marine Superintendent. 




































them have proven their abil- 
ity to me over a long period 
of years. 


Sincerely yours, 
(Signed) J. B. DUFFY, 


Superintendent, Eastern Di- 
vision, Radio Corporation 
of America, 















190 
O- EEEE 


Е Do you own 
a Quarter? 





If you do—and you're 
interested in radio—you can’t do 
better than exchange it for the Creco 
catalogue. It’s a 112 page book, full 
to the brim with descriptions, 
illustrations, prices, on apparatus for 
every radio need. Contains codes, 
abbreviations, tables, etc., that you 
will use every day. 


Come on, make the sacrifice, send 
us your quarter today. You'll get 
your money’s worth, and anyway, 
the. 25 cents is credited to your 
first $5 order. 


* жож ж 
News: 


PARAGON R. A. TEN 
Short Wave Regenerative Receiver 

After severe comparative tests, Mr. J. 
L. Hornung, of the Dept. of Education, 
East Side Y. M. C. A., says: "It (the 
Paragon) comes up to all specified require- 
ments made in your advertisements, with- 
out any contradictions whatever.” Re- 
member, in considering the Eighty-Five 
Dollar price, that the iron-clad guarantee 


protects ycu from any up-keep expense for 
two full years. Send for FREE booklet. 


Жжжж 


CONTINENTAL 
Radio and Electric Corp. 


J. DiBlasi, Sec. J. Stantley, Treas. 
Dept. A15 6 Warren St. New York 


Ке ссн ыг 
KNOBS 


We have a large stock of 
knobs as illustrated. This 
knob is made of "'Insulate" 








and is 1 inch in diameter with 
а %-inch yy threaded shank. 
Just the thing for rotary 
switches 
No.4 Knob, each 15c; Per dozen $1.50 


Shipping weight, each 2 ozs., per doz. 1 Ib. 


z biii OTHER BARGAINS 
oung " rotary spark , sh li e . 
Young & McCombs saw tooth rater, аМрріла welght 4 Ibs. $16.00 
Forest variable condenser, shipping weight 2 Ibs special 
16 


`.‚ $1.00 
weight 30 
à Tat ae А ©ё . 22.00 
Rend 159 for our big Mustrated catalogue. This amount may be 
educted on your first order for $1.5 . pri. 

make free distribution impossible. > 57 07е. High printing costa 


ELECTRICAL SPECIALTY CO. 
48-50 S. Front St. Dept. E. 20 N. pth, St. 
us, Ohio Philadelphia. Pa. 


OPER rua: 
Ekinderviken transmitter button shipping weight 4 oz. 
tm 1-2 К. W. semi-mounted transformer, shipping 


Dept. E 
Columb’ 








I TEACH BY MAIL 


WRITE FOR MY FREE BOOK 
“How to Become а Good Penman” 
and beautiful specimens 
name elegantly written on a card if you enclose stamp. 
for it today. Е. W. TAMBLYN, 424 Kcyer Bidg., Kansas City, Mo, 
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Detection of Coloring Matter in Milk: 
In order to give a rich, creamy appearance 
to milk, it is frequently colored. There are 
two principal colors that are employed— 
annatto and some coal-tar dye. 

Annatto: To 5 cc. of the milk to be tested 
add twice that volume of ether in a large 
test tube and shake. Allow the tube to 
stand until the contents have separated into 
two layers. Then pour off the ether ex- 
tract and evaporate on a water bath. A 
convenient form of water bath consists of a 
beaker of water placed on a tripod over a 
Bunsen burner. The water may be brought 
to boil and the evaporating dish rested on 
the rim of the beaker. See Figure 1. (In 
using ether remember that it is exceedingly 
inflammable and that its vapor may ignite 
froma distant flame.) 

Now make the residue alkaline with so- 
dium hydroxid solution and pour onto a 
small wet filter paper placed in a funnel. The 
paper will absorb the annatto if present. 
Wash off the fat with slightly warmed 
water. If annatto is present it will give the 
paper a distinct tinge of orange and if a few 
drops of stannous chlorid are added the color 
will change to pink. 

Coal Tar Dye: The dye used is azo orange 
and to detect it add 10 cc. of hydrochloric 
acid to an equal volume of the milk. Mix 
them thoroly. If azo orange is present a 
pink coloration will result. 

Milk Preservatives: The most common of 
these are formaldehyde, borax or boric acid, 
and sodium bicarbonate. The test for so- 
dium bicarbonate has been given in connec- 
tion with the ash of the milk. 

Formaldehyde Test: To learn this test 
add 1 drop of a 10 per cent solution of for- 
maldehyde to a glass of milk and stir 
thoroly. Then mix 1 cc. of a dilute solution 
of ferric chlorid with 25 cc. of concentrated 
sulfuric acid. Place 4 cc. of this latter mix- 
ture in a large test tube and inclining the 
tube carefully pour down the side 5 cc. of 
the milk containing the formaldehyde. At 
the juncture of the two layers a violet ring 
will appear. If the ring is not very pro- 
nounced add another drop of formaldehyde 
solution to the milk. This test, however, is 
an exceedingly delicate one. For purposes 
of comparison make a similar test using 
milk known to be free from formaldehyde. 

Test for Borax and Boric Acid: In this 
determination tumeric tincture will be re- 
quired. To prepare it digest a small 
amount of ground tumeric root in successive 
small quantities of water, throwing the 
liquidsaway. Digest the residue with about 
six times its weight of alcohol and filter. 
Preserve the filtrat. 


Now pour 5 cc. of pure milk into a watch 
glass and make slightly acid with a dilute 
solution of hydrochloric acid. To the acid- 
ulated milk add 5 drops of the tumeric tinc- 
ture and evaporate to dryness on a water 
bath. Note the color thus obtained. 

Next add a drop or two of a solution of 
boric acid or a little of a solution of borax to 
5 cc. of milk and transfer to a watch glass, 
proceeding with the test as before. The red 
color of the residue 1s caused by the presence 
of boric acid from the borax. 

Detection of Gelatin in Milk Products: 
The method employed is known as Stoke's 
Test and to make it requires an acid nitrat of 
mercury solution. This solution is made by 
dissolving 5 grams of mercury in 10 grams 
of concentrated nitric acid and diluting the 
solution with 25 times its volume of water. 

To 10 cc. of the milk or other sample to 
be tested add 10 cc. of the acid mercury 
nitrat solution and twice that volume of cold 
water. After shaking the mixture thoroly 
allow it to stand for 5 minutes. Then filter 
and if gelatin is present the filtrat will have 
an opalescent appearance, i. e., it will havea 
milky, pearly aspect as from the reflection of 
light from the interior. If the filtrat is 
treated with 1 cc. of a saturated solution of 
picric acid the gelatin will give a yellow 
precipitate. 

(Series to be continued) 














Science and Invention for June, 1921 


177 22 


Q 


SS 
O 
S 


S 


Э“ 


2 
Q 
Ф 
Ф 


N 
N 


ttds 


2, 


VAN. AV nt 


LZ 


“М 


If it were not for the outstanding 
quality of Corwin Dials, we would 
emphasize the price more. But 
we think you will agree that their 
accuracy and dependable perform- 
ance are of more importance than 
the reasonable price. 

3” Dial, 75c with knob, $1.30 
374” Dial, $1.00; with knob,$1.70 

At all Radisco Agencies, 


and other reliable dealers 
or sent postpaid anywhere. 


A.H. CORWIN & CO. 


4 West Park St., Newark, N. J. 


END 


Z. R. V. Variometer for $650 
Short WaveLengths T 


Comffete catalogs of Radio Apparatus 
sent for 6 cents in stamps. 


CLAPP-EASTHAM COMPANY 
131 Main St. Cambridge, Mass. 













3000 ohms. A triumph in Radio 
phone building. Amazing value. 
Supersensitive. Sent on ten day 
trial. Write for Bulletin. 
THE NEWMAN-STERN CO. 
Dept. E.E. Cleveland, O. 








LEARN WIRELESS 
At the OLDEST, LARGEST and BEST EQUIPPED 
school of its kind in New England. Thousands of 
satisfied graduates alloverthe world. Splendid 
opportunities in the Merchant Marine. Day and 
Evening classes. Start any Monday. Illustrated 
Prospectus for the asking. 
EASTERN RADIO INSTITUTE 

899E Boylston St. Boston, Mass. 





required, Build their own ne: 
young. Very profitable bos 
airs. 


with a few good or 1921 
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Pigeon Supply House, Hanover, Ра. 
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RADIO OPERATING 
EXPERTS 


Must Be Proficient in 


Continental Code 
Morse Code 

Touch Typewriting 
Arc Sets 

Spark Sets 


Vacuum Tube Sets 


We can train you to become 
an expert in all of these. 


Send for Booklet. 


Y.M.C.A. Radio School 
152 East 86th Street, N.Y. C. 





“The Best Radio School in the East” 


CEPENDABLE 


Ж “Knapbilt”’ 
@ MOTOR 


$3 


ELECTRIC SPECIALTIES 
A New Addition to 
Big Line of Motors 


Designed to supply à 
highly efficient motor for 


Stopping or for rev 
she direction. 
t This motor can also 
sec ured without switch for $2.50- 


AT ALL LIVE DEALERS 


Insist on your dealer showing you the KNAPP linc— 
KNAPP goods are best. If your dealer cannot supply 
ou, order direct. Send for FREE illustrated cata- 
e showing a complete line of Electrical Motors 
ES Novelties. 


KNAPP ELECTRIC & NOVELTY CO. 
523 West 51st Street, N. Y. City 


Write for Remler Bulletins Nos. 1001 and 1002 


Gives full description and 
prices on Remler Apparatus 


* Apparatus that Radiates Quality” 


REMLER RADIO MFG. COMPANY 
163 Sutter St., San Francisco, Calif. 










Book on Law Free 


Шә, we are makin nga 
reduced price offer. 


TYPEWRITERS DELIVERED FREE 


by Parcel Post. Underwoods, Remipztons, L. C. Smiths, 
Коғам and Monarchs, rented and sold on payments of 

у $4 per month. Home Bendy Course in Typewriting 
m For full information ad 
GALBREATH TY EWRITER С CO., ROGERS, OHIO 


HOME STUDY --- SPECIAL RATES 


Normal, Grammar Schoo! 
, Shorthand, 


gineering Agricultural, “English, Вооккеері 

pewriting, Jo ism, Bible, Balesmans ip. and Law 
le or B 

č ? E S» ROGERS. OHIO 
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240,000 “Movie” 
Photos Per Minute 


By C. H. CLAUDY 
(Continued from page 123 
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But it is in the realm of motion picture 
analysis that the Jenkins device makes its 
greatest revolution felt. 

The ordinary slow motion camera makes 
pictures of moving objects at the maximum 
rate of one hundred pictures per second 
to make more, as has been said, is not pos- 
sible, because the strain will tear the 
If such pictures be projected at the rate of 
16 per second, motion which in life took one 
second, will be spread out on the screen to 
occupy six and one-quarter seconds. It is 
upon such pictures we depend to show us 
just how a horse jumps, an athlete runs, a 
dog leaps. Such slow motion pictures slow 
up natural motion by six and a quarter 
times. But six and a quarter times is not 
enough to analyze rapid motion. The im- 
pact of projectiles, the start of an airplane, 
the action of an airplane propeller, the 
movement of rapid machinery, are all too 
fast, even when slowed up six times, to be 
easily seen. 

With the Jenkins camera and projector 
the limit of speed of picture making is the 
limit of the chemical ability of the film to 
record. In his camera, Mr. Jenkins cuts 
eight or more reversing prisms on the edge of 
a single plate of glass. He is thus able to 
make pictures in unheard of numbers in a 
small interval of time, fifteen hundred, two 
thousand pictures a second with the proba- 
bility of four thousand per second as a 
limit. Two thousand pictures a second, 
projected at the rate of sixteen a second, 
slow up natural motion one hundred and 
twenty-five times . things which 
happen in life in one second take over two 
minutes to "happen" on the screen. 

All the possibilities of the new device have 
yet to be visualized . the camera 
and projector, while both have been made 
and used, and are now in use in Army and 
Navy laboratories, are still to some extent 
in the experimental stage, and not yet ready 
for commercial development. But Mr. 
Jenkins is hard at work upon both, perfect- 
ing details, and it should not be long before 
the continuous motion projector, and the 
slow motion camera are available to all. 
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Chinese Pigeon 
Whistles 
(Continued from page 139) 
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destructive influences of the atmosphere. 
The tube whistles have either two, three, 
or five tubes. In some specimens the 
five tubes are made of ox-horn instead 
of bamboo. The gourd whistles are fur- 
nished with a mouth-piece and small 
apertures to the number of two, three, 


six, ten, and even thirteen. Certain 
among them have, besides, a number of 
bamboo tubes, some on the principal 


mouth-piece, some arranged around it. 
These varieties are distinguished by dif- 
ferent names. 

The materials and implements used in 
the manufacture of the pigeon whistles 
are small gourds that serve for the bodies 
and halves of large gourds (“a particular 
species imported from Shantung to Pek- 
ing for this special industry), from which 
stoppers are made that fit into them; and 
four kinds of bamboo, cylindrical pieces 
of a large species that grows in the south, 
for making the mouth-pieces of the large 
tubes; thin sticks for making those of 
the small ones, hard bamboo for the 
large tubes themselves, and a soft kind 
for the smaller ones. The separate pieces 
are fastened together by means of fish- 


glue, which is applied with an iron nail. 
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entire year. This con- 
sulting Membership irog- 
ularly Selis for $12.00. 





No matter what your occupation, one of 
the home study sets listed below will quickly 
fit you for a better job and bigger pay. Any set you 
select will be sent for seven days’ examination, and if 
you decide to buy you may pay the rock-bottom price 
at the rate of only 75c a week. But you must act 
now to get the consulting membership along with 
the set free. 

These books are the work of recognized authorities. 
They are written in plain, easily understood language 
by recognized authorities, and contain hundreds of 
photographs, diagrams, tables, etc., that make 
difficult points as simple as A-B-C. Handsomely and 
durably bound in genuine American Morocco, and 
stamped ix: gold. 


Pay-Raising Books 
At Greatly Reduced Prices 


Accountancy and Business Management, 
7 vol., 2700 pages, 1000 pictures, Was 
Наара т st oho eo Now$29. 80 
pentry and Contracting, 5 volumes,2138 
Pages, 1000 pictures. Was $37.50....Now 24.80 
Civil Engineering, 9 volumes, 3900 pages, 
3000 pictures. Was $67.50........... Now 39.80 
Electrical Engineering, 8 volumes, 4100 
pages, 3300 сше. Was $60.00...Now 34.80 
Automobile Engineering, 6 volumes, 2600 
Pages, 2000 pictures. Was $45.00....Now 24.80 
Machine Shop Practice, 6 volumes, 2300 
pages, 2500 pictures. Was $45.00....Now 24.80 
Steam and s Engineering, 7 volumes, 
3300 pages, 2500 pictures. Was $52.50 Now 29. 80 
Law and Practice (with reading course), 13 


I ON 6000 pages, illustrated. Was 
SO isin енен Sus d RANA eI ar S AR VIE Now 49.80 

Fire Безе йон and Insurance, 4 vols.,1500 
pages, 600 pictures. Was $30.00..... Now 19.80 


Telephony and Telegraph: 4 4 volumes, 1728 
pages, 2000 pictures. Was $30.00. ow 19.80 


Sanitation, eating and Ventilating, 4 
volumes, 1454 pages, 1400 pictures. Was 
$30.00. «e н E ы EA Now 18. 80 


Drawing, 4 volumes, 1578 pages, 1000 pictures; 
blue-prints, etc. Was $30.00........ Now 19.80 


Send No Money 


Shipped for 7 Days’ ney 


Yes, we'll gladly ship any set right to your home or 
office upon your simple request. Pay only shipping 
charges when the books arrive. Don't send a penny 
until after you have used them seven days, then remit 
only $2.80 or return them at our expense: Pay balance 
at the rate of $3.00 a month—75c a week. 

Act now—while these splendid books are being offered 
at 20% to 50% less than regular prices. This offer T] 
open to every person within the boundaries of the U. 
and Canada. Grasp your opportunity—-fill in and 
mail the coupon N 
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THE THIRD EDITION OF THE 


CONSOLIDATED RADIO CALL BOOK 
Very Greatly Enlarged GSR 


192 pages. 32 pages more than 2nd edition, better paper, stiff covers, etc. 


Some of the special information contained in the new book: Radio rate sheet (charges to and from 
vessels, etc.); Cable rates; Table for finding cable charges to various points; Weather reports and hydro- 
graphic reports of the world; Time signal section of the world; American radio compass stations; French 
radio compass stations; British radio compass stations; Canadian radio compass stations; General informa- 
tion section; International abbreviations; High power radio stations of the world; Press schedules of ALL BOOK 


spark stations. 


The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued 
by the Bureau of Commerce. Every vessel and land station in the world is represented and listed alpha- 
betically, according to names of vessels or land stations, and according to call letters; Revision of American 


coastal stations under U. S. Naval control, and their new calls. 


Every New Amateur Call Is Listed 


SPECIAL— Wireless Map of the World in Colors Given Free With Each Copy 
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Consolidated Book Co., Inc., 98 Park Place, New York City 


WANTED—FOR CASH 


Used Radio Apparatus of All Standard Makes 


Our used wireless apparatus department, connected with our local retail store at 233 Fulton 
Street, New York City, isanxious to buy any radioinstruments you may have for sale. These goods 
are for our New York customers only—we sell no used radio apparatus by mail. But we do have 
a tremendous call at our store for fine class goods and we will be glad to hear from you if you have 


any that you would like to dispose of. 


WE PAY CASA 


for all such merchandise that we buy, and this 
is an invitation extended to the radio fraternity 
to sell us their radio apparatus for which they 
have no further use. Write us in your first let- 
ter what make apparatus you have to sell, and 
your lowest spot cash price. It must be under- 
stood that all transportation is to be paid for by 
you. All goods to be sent to us prepaid eitaer 
by parcelpost, express, or freight. 

We can use only standard apparatus, no ob- 
scure instruments or home-made apparatus can 
be considered in any event. 


Used Apparatus Department 


ELECTRO IMPORTING COMPANY 
(Established 1904) 


231. Fulton Street 
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If you have friends who wish to dispose of 
such apparatus, show them this advertisement. 
Also please note that your letter must state in 
just what condition the instruments are and 
that no goods must be sent to us unless we send 
you a written order to do so. 


We invite amateurs residing in New York or 
vicinity to call at our store and inspect the used 
radio apparatus which will be placed on sale 
shortly after this advertisement appears. 


Address all letters to 


New York City 
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Aspirin 


Always say ''Bayer" 


Unless you see the name “Bayer” 
on tablets, you are not getting gen- 
uine Aspirin prescribed by physi- 
cians for 21 years and proved safe 
by millions. Directions in package. 


Aspirin is the trade mark of Bayer Manu- 
facture of Monoaceticacidester of Salicylicacid. 


OLD AT 40? 





cable breaking. The cable for the Key 
West to Havana service was made in Eng- 
land and loaded directly into great steel 
tanks about 40 ft. in diameter, extending 
down into the hold of the ship which later 
laid the cables along the route. On a cable 
ship these tanks occupy the greater part of 
the hold, each tank having a capacity of 
700 miles, or more of standard ocean tele- 
graph cable. 

Each of the three cables, which are spread 
out to be separate from one another as re- 
gards wear and tear, accidents, etc., may 
carry at the present time but one telephonic 
current, but it also is arranged to carry at 
the same time two telegraphic currents, 
one of low frequency and опе of high fre- 
quency. The low frequency telegraphy 
current will have a value of about fifteen 
cycles per second, while the high frequency 
carrier wave will have a value of about 
5,000 cycles per second. Each cable can 
be duplexed, so that two telegraph messages 
can be sent over a single cable in each 
direction at the same time as the telephone 
current is passing over it, without any inter- 
ference whatever between the five messages. 
By employing vacuum tube, high frequency 
generators and specially tuned circuits in 
connection with the cables, it will undoubt- 
edly soon be possible to carry on several 
(5 to 10 or more) telephonic conversations 
over any one of the cables simultaneously, 
thus extending the advantage of modern 
multiplex telephony to the submarine cable. 
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robust health. — LIONEL 
STRONGFORT. 


The Curse of 
Neglected Health 


The divorce courts daily 
record the domestic dis- 
asters that wreck homes 
and blast the happiness of 
husbands, wives and chil- 
dren. If you ‘are not 
physically and mentally 
fit, your wedded life will 
be a ghastly failure—you 
will wreck your wife's and 
your own life—and you 
may bring into the world 
sickly, defective children, 
that will be a burden and 
reproach to you as long as 
you live. . THINK NOW 
before it is too late. 


Make Yourself Fit 
Before You Marry 


Mt is a ou” nd marry 
ч when you know that you 
AWIEONGFORT. are not physically fit. That 

pure girl is blinded by her 
love for you and does not realize your deficien- 
cies. She thinks you are a princeoamong men— 
the ideal of vigorous manhood. She pictures 
you as her husband and father of her children. 
You know that you are not fit—you dare not 
marry in your present physical condition. The 
future looks dark and gloomy to you. But 
CHEER UP—my hand is held out to you in 
friendship. I want to help you. I can help 
you with 


STRONGFORTISM 


The Modern Science of Health 
Promotion 
Strongfortism has lifted thousands of weak, ailing, 





- IRON STARVATI ON Record ing Earth impotent, discouraged men out of the bog of hopeless- 
of th bl h d Des end Sepai and placed im on me бланш 
е ооа rha n r toad to Health, Happiness an rosperity. trong- 

pe Pen your worn out uakes fortism has aided Nature in overcoming such all- 


exhausted nerves need to be revitalized 


For this purpose there 1s nothing better than 
Organic Iron; not metallic iron which ple usually 
take, but pure Organic Iron—Nuxated Iron—which 
is like the iron in your blood and like the iron in 
spinach, lentils and apples. One dose of Nuxated 
Iron is estimated to be approximately equivalent (in 
organic iron content) to eating one-half quart of 
spinach, one quart of green vegetables or half a dozen 
apples. It is like taking extract of beef instead of 
eating pounds of meat. 

Over four million people annually are using Nux- 
ated Iron. It will not injure the teeth nor disturb the 
stomach. A few doses will often commence to en- 
rich your blood. Your money will be refunded by 
the manufacturers if you do not obtain satisfactory 


By Prof. T. O’Conor Sloane, Ph. D., LL. D. 
(Continued from page 132) 
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that the instrument has extreme sensitive- 





ness. The pendulum varies from less than | 


a pound to nearly a ton. Few instruments 
for doing identical work have so wide a 
range of dimensions. In some cases, the 
record is made on a strip of paper, smoked 
over a lamp, and past thru a solution or 
shellac and alcohol and dried. This is 
caused to travel by clockwork and upon it, 
a stylus at the end of the system of levers 
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ments as Catarrh, Constipation, Indigestion, Rup- 
ture, Nervousness, Bad Blood, Poor Memory, Vital 
Depletion, Impotency, etc., and the results of neglect- 
ing and abusing the body. Strongfortism has 
restored the Manhood they thought lost forever and 
gave them renewed confidence, vitality, ambition, 
success and fitted them for the Responsibilities of 
Marriage and Parenthood. It can do the same for 
you, irrespective of your age, occupation or sur- 
roundings. I guarantee It. 


Send for My Free Book 


The experiences and research of a life time are con- 
tained in my wonderfully instructive book. **'Pro- 
motion and Conservation of Health, Strength and 
Mental Energy." It will tell you frankly how you 
can make yourself over into a vigorous specimen 
of Vital Manhood. It will show you how you can fit 
yourself to be a father and be a credit to your wife 


results. At all druggists. : = Р an and family. It is absolutely free. Just check the sub- 
rests, and when all is quiet makes a straight jects on the free consultation coupon on which you 
line along the paper band. Another stylus, |f want special Information and send to me with a ten 
: 5 JL ч Ex cent piece (one dime) to help pay postage, etc. I will 
operated by an independent clo k, makes do the rest. Send for my free book Rigħt Now. 








Don’t Wear a Truss 


We Guarantee 
Your Comfort 








transverse marks upon the paper at regular | 


intervals. If an earthquake occurs, it may 
be on the other side of the earth, the tremor 
passes around or thru our sphere, and reach- 
ing the observatory, agitates the base of the 
instrument, moving the point of suspension 
of the pendulum rapidly back and forth, 
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Physical and Health Specialist 
Department 322° Newark, New Jersey 
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Google 


MONEY ror YOU 


Valuable Book 
FREE 


This Free Book has been the stepping stone to 
success for thousands of young men. It illus- 
trates and describes hundreds of Practical 
Home Study Self Helps. No matter what line 
of work you are in, or want to take up, you are 
sure to find money-making help here. Write 
today for your free copy. Here are also a few of 
our up-to-the-minute 


ELECTRICAL BOOKS 








Armature and Magnet Winding $9 es ves $1.75 
1 Telegra an elephone 
ar gra А Handbook 3.38 
Telegraphy Self Taught............... . 
Modern Electrical Construction....... 1.75 
AUTO BOOKS 
Automobile їпїїйїоп.................. * 2.00 
Automobile Starting and Lighting.... 2.00 
Brookes’ Automobile Hand Book...... 2.00 
The Ford Motor Car, Truck & Fordson 
Tractor 1.50 


Automobile Battery, Care and Repair. 2.00 


CARPENTRY BOOKS 


Modern Carpentry, 2 vols............. 3.00 
The Steel Square and Its Uses, 2 vols.. 3.00 
Wooden Boat and Ship Building...... 1.50 
All books sent post paid upon receipt of price. 
Order from this ad. Hun more in our big 
catalog, sent free. 


FREDERICK J. DRAKE & CO., 


1009 Michigan Ave., Chicago 
Drake Books Are For Sale at АЦ Book Stores 
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p desk. Sorts, 


е азоо 
Saves time—clears 
classifies and distributes your cor- 
respondence, papers, memos, etc. 
Occupies much less space than wire 
baskets, No moreshuffling through 
piles of papers many times daily. 
A Steel Sectional Device 
Each compartment a separate sec- 
tion. Any number of compartments 
for flat or vertical filing can be 
added asrequired. Width of each 


compartment is adjustable, one to 

ten inches. Indexed front and back, 

Green, oak or mahogany finish. 
Write for free, instructive, illustrated folder, 


“Horo te Get Greater Desk Efficiency." 
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Each issueis chock full 
of clean, inspiring sto- 
ries by the ve best 
boys’ writers, pictures 
b prominent | р otogr 
ers, illustrations by leading artists. Bea 
big Pages with covers in colors. Every ао 
department, story or article in the magazine will 
be rei and helpful as well as interesting. 
BOYS' MAGAZINE will give you entertain- 
ment, instruction and the inspiration to accom- 
plish big things. It is filled with the kind of matter 
а зена boys’ hearts and makes good citizens. 
rop us a line today. We want you to read TH 
BOYS' MAGAZINE—the liveliest, " pepplest” bo 
best boys’ periodical in America. Remember we'll 
| send you a copy absolutely free. Address 


THE SCOTT F. REDFIELD CO. 
2648 Main Street, Smethport, Pa. 
(THE BOYS’ MAGAZINE is on sale at all 
news-stands, 15с а copy) 
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There are many Seismographs set up in 
the United States; the most important sta- 
tion is at Georgetown University, just out- 
side Washington, D. C. Many other uni- 
versities have them and a very fine one of 
massive construction is established in the 
American Museum of Natural History, New 
York City. Another instrument is located 
at Fordham University, New York City. 

In addition to illustrations of different 
Seismographs, we show some interesting 
examples of the records they give. The 
modern conception of the earth, as prin- 
cipally a spheroid of meteoric iron with a 
comparatively thin crust of rock and earth 
enveloping it like the rind of an orange, may 
be taken as complicating to a certain extent 
our ideas of the transmission of earthquake 
shocks. Sometimes they are supposed to go 
directly thru the earth in a straight line; 
sometimes they are supposed to follow its 
surface curve. Wonderfully complete rec- 
ords are kept of the earth’s movements. 
Quite elaborate calculations locate the seats 
of disturbance and a number of observers 
have won for themselves considerable fame 
by their work in this line. - 

In the construction of Seismographs, the 
Japanese and the Germans seem to have 
joined hands. Some types are Japanese, 


Why Many Men 
are Old at 40 


Perhaps the most common 
cause Is the disturbed condi- 
tion of an important gland. 
Even men of iron constitu- 
tion are not exempt from 
this amazingiy common 
irregularity. We have for 
limited distribution, an ethically accurate, education- 
aland interesting. 


FREE BOOK 
Its message may prove of unsuspected value to you. 
It explains bow a disturbed condition of this vital 
gland may cause sciatica, backache, painful and 
tender feet, interrupted sleep and other extremely 
uncomfortable and often serious conditions. It tells 
of Thermalaid, asimple means by which the essential 
of a new byglenic principle, done into convenient 
form corrects this prostate gland condition and ite 
attendant health faults without medicine, massage, 
or knife. The records of its success for five years ів 
jncontrovertible. The bookisfree. Simply address 


THE ELECTRO THERMAL COMPANY 
81 J Kirk Building, Steubenville, Ohio 





afness 


Perfect hearing is now being re- 

À stored in every condition of deaf- 
ness or defective hearin 

d as Catarrhal Deaf- 
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some types German, and others may be 
termed "hyphenated"' in origin. 
dons of course have built them. 


Wholly or Partially 
Drums, Discharge from Ears, etc. 


Wilson Common-Sense Ear Drums 
“Little Wireless Phones for the Ears” require no 
medicine but effectively replace what is lacking or 
defective in thenatural eardrums, They are 
devices, which the wearer easily fits into the ears 
where they em invisible. Soft, ete and comfortable. 
today for our 168 page on DEAF- 

testimonials. 


Other na- 


Write f. a 
giving you full particulars and 


WILSON EAR DRUM CO., In ted 
пузо БАЕ Bldg. LOUISVILLE EY. 
DEAFNESS IS.MISER 


d ha 
for over 30 years. My invisible Antis 
@ Drums restored my hearing and stopped 
Nolses, and will it for you. 
Megaphones. Cannot be seen when worn, 
tive when Deafness is caused by Cata 
Perforatae Partially or Wholly Destroyed 4 








ered my herr o LEONARD 
Suite 000, 70 Sth Avenue New York City 


FREE 


Send us your name and address for full information regarding the 
Aviation and Airplane business, Find out about the many greet 
opportunities no pen and how we prepare you at 

spare time, to quality. Our new book “Opportunities in the Ан» 
plane Industry" aisg sent free if you answer at once. 


AMERICAN SCHOOL OF AVIATION 
Dept 744a Michigan Ave. CHICAGO 


MATHEMATICS MADE EASY 


е Arcascope—the Combination Triangle 
with” a Brain—will multiply, divide, figure 
centage and proportion, solve all problems 
trigonometry and , draw symmetri- 
figures, plot arcs, etc, Superior to any slid 
rule. Simple to operate. Also includes а 
SPARENT TRIANGLE, P CTOR an 

LES. Used at Columbia University, 
West Point, U. S, Aeronautic Schools, etc. Only One 
Dollar Postpaid. Order today before you forget. 
Dept. J, L. J. LEISHMAN CO., Ogden, Utah 
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“BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 


Send for booklet showin pe of man 
pil and without THE p RFECT LEG 


ORMS. 
PERFECT SALES CO. 
140 N. Mayfield Ave., Dept. 50, Chicago. Iil, 49 - 











Actual Earthquake Record Taken On the 





i i И you stammer attend no stammering school till you get my 
rema m r^i jene 250 Museum of FREE book entitled "STAMMERING, Its Origin and the 
Heaviest Vibrati f th , Advanced Natural Method of Cure." Ask for special tuition 

eaviest Vibrations of the | fate aad а FREE copy of “The Natural Speech Mag 

б . . ‘bool stammerers le а 
Vac Nertb Western School, Mivsukon а: 
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Measuring the 
Motion of a Tele- 


Phone Diafram 
BY PROF. LINDLEY PYLE 
(Continued from page 153) 
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fram. Fig. 2 is a copy of one of the records 
obtained in this manner. 


To compute the actual extent of motion 
of the diafram one needs only the radius 
of the needle, R, the distance, S, of the 
photoplate from the mirror, and the width, 
W, of the wavy record as it appears in 
"ig. 2. Now when one rotates a mirror 
receiving a beam of light the reflected beam 
rotates twice as fast as the mirror. (When 
the sun is overhead a horizontal mirror 
sends the reflected beam straight up; tilt 
the mirror 45? and the reflected beam is 
thrown off in a horizontal direction, or 
90? from its former direction.) Thus the 
motion of the spot of light on the photo- 
graphic plate is not simply greater than 
the motion of the surface of the needle in 
the ratio S/R as one might expect,—but 
twice as great, 2S/R. The motion of the 
diafram, which is of the same amount as 
the motion of the surface of the needle in 
contact with the silk thread, is therefore 
magnified on the photographic plate 2S/R 
times. In other words P the to-and-fro 
swing of the spot of light on the photo- 
graphic plate is of magnitude W, the to- 
and-fro swing of the receiver diafram is 
W + 2S/R. 

The actual measurements for one set of 
data were: S = 30 inches; R = 0.015 in- 
ches; W 0.40 inches; whence the dia- 
fram moved to-and-fro thru only one ten- 
thousandth of an inch of space. 
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Why Insects Fly 
Towards Light 
By DR. E. BADE 
(Continued from page 135) 
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ward. For this purpose the compound 
eyes may suffice for the day-flying insects, 
but these are much too weak for the noc- 
turnal prowlers and here the ocelli, which 
are much more sensitive to light and dark- 
ness, must come into play. These, as well 
as the compound eyes are focust upon the 
light, so that the axis of the body lies in line 
with its source and both sides of the head 
receive equally strong illumination. In 
this position the insects fly toward the 
lamp. When therefore an insect is flying 
in the dusk and it receives a beam of light 
upon any one of its three simple eyes, it 
immediately turns its body so that all eyes 
receive the light with equal intensity, and 
then flies directly into the light. 


Under normal conditions, the ocelli are 
equally illuminated from the sky, and the 
insects are able to dodge darker objects 
which lie in their path. Thus the simple 
eyes admirably serve that purpose for which 
they are adapted. 

The majority of insects have, on the 
retinal lining, only rods, and such eyes are 
color blind and are only able to distinguish 
between light and darkness to a much 

ter degree than normal eyes, which 
fave in addition cones with which colors 
can be distinguished. All animals pos- 
sessing only the rod-bearing retina are 
nocturnal in habit and shun thelight. But 
in the darkness these animals can distinguish 
the slightest differences in light and shadow, 
and these eyes, are, at this time, much 
superior to those of the color-seeing animals. 
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A Fascinating Big-Pay Field 


That You Can Put Your Heart Into 


No matter whether you wish to visit every 


nook and corner of the world or whether you 
have no desire to travel—here is a fascinating 
field that offers you big pay in either case. Both 
on land and on sea these splendid opportunities 
Whether you are already a 
radio amateur or whether you are entirely un- 
familiar with it, you can now quickly and easily 
know all there is to know about Wireless—learn 
at home in your spare time and receive your 
A fascinat- 
ing big-pay field that you can put your heart 
i i Read 
you can step into the wonder- 


are calling you. 


First Grade Commercial License. 


into is eagerly awaiting your services. 
about it and how 


ful future it holds for you. 











Wireless Expansion Is Sweeping 


Over World Like Wild-fire! 


ph Co. is carry- 

nsion. usiness Houses, 
Rallroads, Police Depts; ews per Publishers, Commer- 
cial Clubs, Banks, Agricultural- Stations, Civil Service— 
in every field Wireless is being adopted as an essential de- 
partment of the business. And now as never before is 
7 big life-time opportunity to get in on the wonderful 


uture this fascina field hol for you. 


Cash in on the 
World's Expansion 


If you have kept pace with 
the world you know why 
Wireless offers you a future 
which nothing else can. You 
know that this amazing field 
has only taken one step com- 
pared to the enormous strides 
that are yet to come. Today 
Wireless is building itself into 
one of the most gigantic 
Tecoes ovet known. EON can 
cash in on this expansion. 
about Wireless. Build | The world needs Wireless and 
рош resent knowl- | you сап profit through this 

е and be ready to | need. The world needs Wire- 
share this Opportunity: less Operators and you can 
filled future. Cash in | now easily and quickly qual- 

ify for the splendid induce- 
ments it offers. 

The National Radio Insti- 
tute is today the oldest and 
largest wireless school in 
America teaching wireless by mail. This Institute is offi- 
clally recognized by the U. 8. Department of Commerce. 
its diploma is given official credit, its name heads the list 
of schools recommended by the Shipping Board. The Na- 
tional Radio Institute will qualify you for a fine Wireless 
position in a short period during your spare time. 


New Easy Way To Learn 


Through a remarkable patented invention and our Inter- 
esting home-study course the National Radio Institute 
makes it easy for anyone to learn Wireless at home; no 
matter whether you know a thing about it or about elec- 


, AMATEURS 


Have you ever realized 
that Wireless offers you 
а splendid field, filled 
wit Food opportunities 
and interesting work? 
And that the present 
—attractive as it is— 
is only a little indica- 
tion of the wonderful 
future that Wireless of- 
fers you! Learn at 
home in spare time all 


on the world’s expan- 


sion. 


Let us tell you 
how! 





Special Opportunity Now Open 


The urgent need for operators and the calls which come 

to us for our students prompt us to make a special offer 
open to new students for a limited time. Through this 
special offer your enrollment will be accepted at a special 
rate and you will receive without extra cost our new course 
in Wireless Telephony. 
FREE BOOK—Mail this coupon at once and we sill send 
you our valuable book, *'Wireless, the Opportunity of To- 
day,” telling about the splendid opportunities Wireless of- 
fers. Lawrence Waring, one of our graduates of Norfolk, 
Va., says: “There is no other profession today offering the 
opportunity to travel and see the world and at the same 
time paying a good salary as radio telegraphy. My board, 
of course, costs me nothing. The work is not hard; in fact 
it is the most interesting work I have ever been In. We are 
sailing for Verdo, Norway, and will come back by way of 
England and France. I will get a chance to see the Land 
of the Midnight Sun.” à 

Let us tell you how you can travel all over the world with 
easy work and good pay. Or, if you wish, you can accept 
one of the big wireless positions on land which are now ur- 
gently in need of your services. 


Mail Coupon for FREE BOOK 


It costs you nothing to get our interesting illustrated 
booklet, ‘Wireless, the Opportunity of Today.” Whether 
w are an amateur or not send for it. Mail coupon today 

or this booklet and for full facts about our special Short- 
Time Offer. Fill out coupon now—then mail it today! 


National Radio Institute, Dept. 36, Washington, D. C. 
=== КОЅН THIS SPECIAL COUPON=== 
National Radio Institute, Dept. 36, 
Washington, D. С. 


| 
H Send me your FREE book, “Wireless, the Opportunity 
Н of Today.” Also tell me about your special Short-Time 


offer. 
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WANTED 


RAILWAY 
MAIL 
CLERKS 
$1600 to $2300 a 
Year In It 
for You 


Men—Bojs—Over 17—should write at once 


Hundreds of Railway Mail Clerks Appointed Yearly 
Rapid advancement to higher Government Positions. 
“No lay-offs" because of strikes, shut downs, or tne 
whims of some petty boss. The poxition is yours for life. 
Country residents and city residents stand the same 
chance for immediate appointment. Common-sense edu- 
cation sufficient. Political influence NOT REQUIRED. 
Write immediately for schedule showing the places 
and dates of ALI. COMING Government examinations. 
Don't delay. Every day you lose means the loss of just 
80 much coaching before the rapidly approaching ex- 
aminations. 
FRANKLIN INSTITUTE, Dept. L181, Rochester, N. Y. 
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FRANKLIN INSTITUTE (The Pathway to Plenty) 
Dept. L181. Rochester, №. Y. 
This coupon, filled out as directed, entitles the sender to free 
imen questions: a free copy of our book ''Government Posi- 
tions and low to Obtain Them;^' а list of Government positions 


now open, and to consideration for Free Coaching for the exami- 
nation here checked. 





COUPON нана 
R'way Mail Clk $1600-2300 Bookkeeper $1240-1440 
Postoffice Clerk $1400-1800 Postoffice Carrier $1400-1800 
Rural Mail Саг, $ 720-2600 Customs Positions $1100-2000 


Stenographer $1100-2000 File Clerk $1340-1640 

Cierk in the Departments at Washington $1200-1800 

AIDS, esa. ө КЕРШ Addrege т: ае 
Use thts before you lose it. Write platnly. 


pod 


"IO 


Science and Invention for June, 19 


Opportunity Ad-lets 


OU will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


Dlies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best ond most attractive specials 


of the month. 


Advertisements in this section twelve cents a word for each insertion. 
should accompany all classified advertisements unless placed by an accredited advertising agency. 


accepted. 


Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. 


Advertisements for the August issue must reach us not later than June 22 
The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y. 


Boys fly this model *heroplane. Circular free 
Aero Shop, 3050 Hurlbut Ave., Detroit, Mich. 


ITA FLAME AL IEEE LAU E UL BHL E EE I UH HAV HEN 


Aviation 


Learn to Fly. America's oldest and most 
reliable Flying School. Complete Ground and 
Flying Instruction. We guarantee to make you 
an expert Pilot. Third Successful Season. Doz- 
ens of satisfied graduates. Classes begin the first 
of each month. Write now for Literature and 
Catalogue. The Ralph C. Diggins Co., 140. N. 
Dearborn St., Chicago, Ill. 
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Auto Accessories 


Agents. 16,000 Miles without a puncture 
with Insyde Tyres. Wonderful invention. Just 
slip inside casing before replacing tube. No 


tools ne Will not heat or pinch.  Posi- 
tively prevent punctures and blowouts. Guar- 
anteed double tire mileage. Old worn out Cas- 
ings give 3 to 5 thousand miles more service. 
Biggest thing on the market. Low priced. $8 
to $20 a day. Write for territory. American 
Accessories Co., B-984, Cincinnati, Ohio. 


Autoists 'Saviorgas' easily mixed. Saves 
Decarbonizer. Recipe 10c. coin. Hawthorne Co. 
Roslyn, Wash. 





Auto Motors Supplies. Buick, Michigan 
Stoddard-Dayton, E. М. Е. Cadillac, Overland 
Continenta] and Buda Motors. All Types, $50.00 
each and up. New Dixie Magnetos $20.00 
Splitdorf High Tension Magnetos $10.00. Kel- 
logg Pumps $3.50. Auto-Lite generators, new 
$10.00. Air Gauges $.65. Remy Ignition Coils 
new, $3.00. Electric and Gas Headlamps, coils 
distributor heads, air compressors, etc. Write 
for catalog. Motor Sales, Dept. 12, West End 
Pittsburgh, Pa. 


Tire Agents. Exclusive representatives to use 
and sell the new Mellinger Extra-Ply Tires. 
(No seconds.) Guaranteed Bond 8,000 Miles. 
Wholesale Prices. Sample sections furnished. 
Mellinger Tire Co., 980 Oak, Kansas City, Mis- 
souri. 


Wanted Platinum Magneto Points, old or new. 
We pay full value, mail or express. Packages 
returned if our offer is not satisfactory. Highest 
cash prices paid for old Gold, Silver, Watches, 
Platinum, Crowns and Bridges, Diamonds, War 
Bonds and Stamps. United States Smelting 
Works. (The Old Reliable) Dept. 13, Chicago, 


Storage Batteries for Automobiles. We fur- 
nish all parts and Moulds for making them. 
Sample late 40c. Foreign Countries 50c. 
Windsor S; cialty Co., 5419 Windsor Ave., Chi- 
cago, Ill. 
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Ford Owners 


Wizard battery charger, keeps a 6-volt bat- 
tery carged from the Ford magneto current. 
T, 310.00. Send money order. Hundreds in 
use; fully guaranteed; helps magneto; motor 
runs better; agents wanted; big money selling 
this device. very Ford owner wants опе. 
Catalogue free. Wizard Mfg. Company, 210 
Jefferson St., Portland, Ore. 


Fords run 34 miles per gallon on cheapest 
asoline or half kerosene, using our 1921 car- 
шс. Increased power; styles for all motors; 
attach yourself. Money back guarantee; 30 
days trial. Big profits to agents. Air Friction 
Carburetor Co., 1511 Madison St., Dayton, Ohio. 


Something new. A gas saver that is guar- 
anteed to work. From 35 to 56 miles on one 








gallon of One sample free. Agents 
wanted. J. F. Douma, Alton, Iowa. 





Motorcycles, Bicycles 
Used Parts for all Motorcycles. Schuck Cycle 
Co., 1922 Westlake, Seattle, Wash. 


Don’t Buy a Bicycle Motor Attachment until 
you get our catalogue and prices. Shaw Mfg. 
Co., Dept. 1606, Galesburg, Kans. 











Motors, Engines and Dynamos 


Special Garage Motors. Manufactured by 
the General Electric Co. 1 H.P. $78.50, 2 H.P. 
$110.00, 3 H.P. $128.50, 5 H.P. $166.50. All 
sizes both single and Polyphase Motors for im- 
mediate delivery: Special charging. gonerators, 
all voltages. Write for catalog. otor Sales, 
Dept. 12, West End, Pittsburgh, Pa. 

Electric Motor Construction. Learn how. 
Complete outfit, instructions, blue prints $2.00. 
Blue Prints only 25c. A. F. Cassell, Box 355, 
Oradell, N. J. 
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Help Wanted 


Silvering Mirrors, French Plate Taught. 
Easy to learn, immense profits. Plans free. 
Wear Mirror Works, Excelsior Springs, Mo. 

Detectives earn big money. Excellent oppor- 
tunity. Travel. Great demand everywhere. Ех- 
perience unnecessary. Particulars free. Write 
American Detective System, 1968 Broadway, 








Detectives make big money. Be one. 
Travel. Fascinating work. We show you how 
by home study. rite American School of 
Criminology. Dept B, Detroit, Mich. 

Big money made silvering mirrors, metal 
lating, refinishing. Outfits Free. N. Decie 

boratories, 286 Fifth Avenue, New York. 


Be a Mirror Expert. $3 to $10 a day; spare 





time home at first; no capital; we train, start 
you making and  silverin mirrors French 
method. Free Prospectus. W. R. 


Derr, Pres., 
579 Decatur Street, Brooklyn, N. Y. . 

Men Wanted for Detective Work. Experi- 
ence unnecessary. Write J. Ganor, former U. S. 
Gov’t. Detective, 135 St. Louis. 


How to Obtain the Position You Want. Re- 
markable Suggestions! Powerful Letters! $1.00. 
J. T. O’Neill, 1411 Thomas St., St. Paul, Minn. 

Earn $25 Weekly, spare time, writing for 
newspapers, magazines. Experience unneces- 
sary; details free. Press Syndicate, 5665 St. 
Louis, Mo. = 

Earn $250 a month, expenses paid as RAIL- 
way Traffic Inspector. Outdoors, local or travel- 
ing. Start at $110 monthly, position guaran- 
teed after 3 months’ spare time study. Write for 
Free Booklet G-57 Stand. Business Training 
Inst., Buffalo, N. Y. 

Detectives in Great Demand. Men from 18 
to 45. Experience unnecessary. Easily learned. 
Write Earl H. Wilcox, Dept. A, 232 Sheldon 
Avenue, Grand Rapids, Mich. 

U. S. Government wants hundreds Railway 
Mail Clerks. Men—women, over 17. $1,600 
first year; yearly raise to $2,300. Vacation with 
full pay. Women given office work. Perma- 
nent, life positions. No strikes ог layoffs. 
Common education sufficient. Pull unnecessary. 
Write immediately for list Government Posi- 
tions open. Franklin Institute, Dept. L25, 
Rochester, N. Y 


Men. Learn to earn $35 to $100 a week mak- 
ing mechanical drawings. Work is easy and 
leads to higher positions in industrial field at 
excellent salaries. We furnish set of instru- 
ments, train you at home in spare time through 

















practical home aude course and help you 
qualify for position. rite today for particulars. 
Columbia School of Drafting, Dept. 1461, 14th 


& T Sts., Washington, D. С. 
Wireless Course in 20 Lessons. By S. Gerns- 
back, A. Lescarboura and H. W. Secor, E. E 


Tells [ok everything you want to know about 
“Wireless”. practice and history. A 





ess"— theory, 
clear, concise course on every phase of this sub- 
ject. 160 pages—350 illustrations, 30 tables. 
Flexible cloth cover 75c postpaid.  Stiff cloth 
cover $1.25 postpaid.  Experimenter Publishing 
Co., Book Dept., 236 Fulton Street, New York. 
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Salesmen Wanted 


Salesmen. Earn $3,500 to $10,000 a year. 
City or Traveling. Experience unnecessary. 
Quickly qualify through our amazing system. 
Free employment service to members. Send for 
Salesmanship book, list of lines and full par- 
ticulars. Nat. Salesmen's Training Ass'n, Dept. 
158G, Chicago, Ill. 


Name and address must be included at the above rate. 


Cash 
No advertisement for less than 10 words 


Objectionable or misleading advertisements not accepted. 


gram Co., Dept. 71, East Orange, N. J. 

Agents. 90с an hour to advertise and dis- 
tribute samples to consumer. Write quick 
for territory and particulars. Albert Mills, Gen. 
Mgr., 4921 American Bldg., Cincinnati, Ohio. 

350% Profit; Big Repeater. Kleanrite 
Magic Clotheswashing wonder. Sells 25c. Profit 











19c. Samples Free.  Bestever Products Co., 
3253-BT, Belleplaine, Chicago. 
Agents. If you are making less than $10.00 


a day clear profit—get in touch with us. We 
want active agents to sell Hootch to drug stores, 
candy stores, news and cigar stands, restau- 
rants, etc. They all order and want more. You 
build up a "iE business quick, using part time 
or all time. eats house to house canvassing. 
You deal with business people. Just a few 
minutes makes the sale. Write and we will tell 
you what Hootch is and how it brings in the 
money. Address Hootch, Dept. 322, 229 W. 
Madison St., Chicago. 


Make $25 to $50 week representing Clows’ 
Famous Philadelphia Hosiery, direct from mill 
—for men, women, children. Every pair guar- 
сей. лее that xn Eree book C HAN to 

art tells the story. eorge ows Com . 
Desk 27, Philadelphia, Pa. РЎ 


Signs for Stores and Offices. Entirely new. 
$50 week easily made. Assorted working samples 
25с. Chicago Sign System, E. 326 River St., 
Chicago, Ill 


Agents. Our soap and toilet article plan is a 
wonder; get our free sample case offer. Ho-Ro. 
Co., 138 Locust, St. Louis. 


, Agents, Sell our accident and sickness pol. 
icies in pue spare time. Pay $5,000 death, $25 


weekly benefit Premium $10 yearly. Perma- 
nent income from renewals. Easy seller. Lib. 
eral commissions. Insurance £o., Dept. N-7, 


Newark, N. J. 


Newest Thing Out.  Lithogram initials for 
automobiles, motorcycles, canoes, golf sticks, 
tennis racquets, etc. Anyone can apply them in 
a jiffy. Sell to everybody. Set costs 15с.; 
brings $1.50. Fast sales and big daily profits for 
agents. Write for catalog. Lithogram Company, 
Desk 19, East Orange, №. J 


Agents. $60 to $200 a week. Free Samples. 
Gold Sign Letters for Store and Office windows, 
Anyone can do it. Big demand. Liberal offer tc 
general agents. Metallic Letter Co., 433Z N 
Clark St., Chicago, Ill. 


Big Money: and fast sales. Every owner 
buys Gold Initials for his auto. You charge 
$1.50; make $1.35. Ten orders daily easy. 
Write for particulars and free sample. Novelty 
Monogram Co., Dept. 20, 192 Market St., 
Newark, N. J. 


Agents. Big returns, fast office seller; par- 
ticulars and samples free. One Dip Pen Co., 12 
Daily Record Bldg., Baltimore, Md. 


Free. Formula Catalog. 
ton Building, Chicago. 


Agents. 
can in the twinkling of 
safety. „Sells on sight. Our proposition is fail. 
proof with big pre ts. Sample outfit post-paid, 
50c. Staples Mfg. Co., Mt. Vernon, Ind. 


Agents. To sell our safety Fender Lamp. 
It shows the location of your car on the road at 
night. Prevents danger of sideswipes. Safety 
Fender Lamp Co., 7820 Spafford Rd., Cleveland, 

io. 


Agents take Notice, Great opportunities with 
the world as your field, 50 cents Postpaid. J. E. 
Fuller Company, 503 South Sth ve. West, 
a. 








Laboratories, Boyls- 


Our Marvel Can Opener opens any 
an eye with absolute 





an 


Mail Order Business 


I made $25,000 with small Mail Order Busi 
ness home. Sample article 25c. Free Booklet, 
Stamp. Al Exp. Scott, Coboes, N. Y. 
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Hundreds of our graduates are making big money as Power Plant Operators, Electrical Engineers, Telephone 


Men, Superintendents, Electro Auto Engineers, etc. 


for themselves and making from $3,000 to $20,000 a year. 


Hundreds of others are in the electrical contracting business 


I want you to drop your present line and come to Coyne 


now and let us prepare you for big opportunities. There is hardly any limit to what Coyne trained men earn. In 


less than four months you can become an electrical and business expert and hold down a big paying job. 


COUPON NOW. 
Be an Expert in 342 Months 


Our system assures success. We have fitted thousands in 98 days’ time to make 
rem d successes. Now it's your turn. .Come to Coyne. Learn to be an 
and, at the same time, learn business management. The demand 

for experts was never so great. We train you in 98 days, at low cost, on 
bell circuits, house wiring, signs, motors, generators, transformers, armature 
and stator winding, electric locomotives, power plants, automotive elect., business 


management. 


Earn While You-Learn--Day or Evening Courses 


MAKE YOUR EXPENSES IN CHICAGO. Don't wait to save a lot of 
money. We have an employment manager whose sole business is to secure PART 
TIME jobs for students who need some extra help to meet their expenses. Hun- 
dreds of our students have worked their way through school and you can do the 
same. This is a most wonderful opportunity for you to secure the finest kind of 
Practical Electrical Training under circumstances that place it within the reach 
of any ambitious man. The cost of tuition is low and small eas“ payments are 
arranged if desired. All tools and equipment are furnished free. 


Coyne Trade and Engineering School, 
Bennett W Cooke, ~. ent, * 


5 Presid 
Dept. 27, 39-51 E. Illinois St. У 
Chicago, Ш. % 


T Send Today for 
Big FREE Book 


d * Write today, now, for 

Please send at once your big catalog, Чү this book. — It tells what 
u concerning your Iu Course in Au- v Coyne graduates have 
a" E" eae e ^N done, what you can do. 


and your summer circular, fully prepaid and ne, 
without obligation. Fill in the coupon о 


x write post card and 


00 ЕЛ ы AI зн мге. ETT %, send it by first mail. 
* Don't wait a min- 
* ute. ACT NOW! 
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Business Training 


Every Coyne student is now given in addition to his big practical course in elec- 
tricity a complete course in business management in America's oldest and largest 
school of business. Not only will you be a practical electrical expert but this 
training in business will fit you to apply your electrical knowledge to much greater 
advantage with any firm or in business for yourself. No extra cost. No eatra 


^ A Automotive Electricity Free 


For a limited period those enrolling for the complete electrical course will be 
iven a course in Automotive Electricity, free. Finest training in America on 
tteries, ignition, lighting, and starting systems as used on autos, trucks, 
tractors, etc. The cost of this course elsewhere would be more than we charge 
for the entire course. If you write at once you get this, free. 


Spend Your Summer in Chicago 
Chicago is an ideal summer resort. Lake Michigan affords wonderful oppor- 
tunities for healthy educational pleasure trips and long sandy beaches for swim- 
ming. Plan to attend the Coyne School and enjoy your summer here. Write 
for our catalog and full particulars concerning our summer resorts. 
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= HE one element that holds back all human prog- Englishman, about 1830, thought the habit a bad one. 
=| ress, all development, all expansion, all invention So he put the inkstand right into the pen itself—result, 
==) and discovery, can be exprest іп а single word: the fountain pen. (P. S. Won't some chap now please 
| = | Habit. Nothing is more deadly, nothing holds put a blotter on or into our fountain pens, to cure us of 
3| you back, more than your habits. A habit steals upon that other deadly habit: the blotting paper!) 
=| you unawares, ensnares you in its meshes, and before Then there was the habit of putting tips on shoe- 
= you realize it, it has become a part of you. Most of our laces that were made to pull off, instead of staying on. 
- habits thus stay with us till death puts a stop to them. So a young fellow, whose temper was aroused by trying 
All of this is trite and commonplace enough, and has to thread a tipless shoe-lace into the eyelet of his shoe, 
| been commented upon by philosophers of all ages. sat down on his bed and cussed lustily. Then he went 
Suppose you were to sit down for an hour, and sup- downtown, and made a model of the now famous Beaded 
" pose уой were to give that time making ап analytical Tip. Doesn't cost any more than the ones that pulled 
| catalog of your daily habits, analysing each one care- off—but this one is on the job long after the lace wears 
fully. Write down the most trifling routine—which 15 out. Oh yes, that young fellow, who slayed the antique 
but a habit—of everything you do from the time you habit, is quite rich now. 
rise, till you fall asleep. You will find that it is an For centuries women were in the habit of wearing 
undertaking of a vast magnitude, because each one ot hairpins, the kind that, for just as many centuries, kept 
us has several thousand habits, nine hundred of which on falling out, as quickly as milady stuck them in. An- 
Bf е are absolutely unconscious of. other young American, who noticed that the dance 
| Now after you have analyzed each and every small floor was strewn thick with hairpins, picked up one 
| habit, apply a little common sense to them, one by one, and thought awhile. Next day he invented a hairpin 
B| and ask yourself if you cannot improve upon each par- with wavy prongs, instead of the old straight ones. The 
| ticular habit. You may have to ponder for weeks at habit of falling pins was cured, and incidentally the 
a time over a very simple one, but if you pursue this young man left millions when he died. 
new sport to its logical conclusion, you will be rich and Then we have the lazy young clerk, who was peeved 
independent in a few years. Д because he had to copy the customer’s name from the 
|=} Examples? Millions of them. To mention but a few. letter and write it out on the envelop. Humanity had 
Since the days of the old Egyptians, human beings were the habit of doing this ever since Pharaoh’s days. But 
| in the halt of using needles with the eye at one end, this young fellow thought that writing a man's name once 
j= the point at the other. A young American, Howe by was sufficient—without copying it on an envelop. So he 
[С] — name, after thinking hard and earnestly upon tbat invented the “open face" or “window envelop.” The 
simple, innocent old habit, decided to improve upon it. massacre of that ancient habit made him so rich, that he 
He placed the eye right over the needle's point. Result: has to travel abroad, to escape being snowed under with 
the sewing machine, made possible by killing an old dollars. 
habit. Now suppose you get busy and kill a few habits. 


For centuries people were in the habit of dipping 


г Н. GERNSB к 
goose-quills and, later, pens into inkstands. A young ACK 
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The New Croft Service! 


The thing you have always wanted is here! We announce a new and revolu- 
tionizing service in connection with the popular Croft Electrical Library. Every 
subscriber to this great reference library will now be given a personal, indi- 
vidualized, consulting and correspondence service which alone will be worth 
more than the price charged for the library. 




























‘THINK of being guided throughout your studies by Terrell CROFT T has been through the mill. His knowledge has 
Croft, personally. Think of having a two-year consulting  . been gained by e" t-sleeve evens " with electrical prob- 
privilege with the experts of the Croi. organization, to whom lems. He has worked his way up from the bottom to the top— 
. 7 5 : : к ar cti ith y from apprentice lineman to electri cal engineer for the great 

you may refer any questions that arise in connection with your Westinghouse C ompeny, Now he heads bis own consulting 
reading; AND THINK OF GETTING ALL THIS company, and his name is known tn every corner of the elec- 





WITHOUT A CENT OF EXTRA COST. trical world. Heis the one man above all others who can show 


you the way to permanent success in electricity. 











VOLUME 
REFERENCE 
LIBRARY 
GUIDED 


HOME ДЕ: 


THE LIBRARY ЕТ yourself for a bigger position by knowing electrical prac- THE SERVICE 


The Croft Library is the best known каеп subscriber th 
athe: moet! popular ОР all. referens tice complete. Croft will teach you. He "will take you in p siev: rha Eeh periit A Һай 


libraries. Eíght handsome volumes, quick, easy steps from the simplest principles to the complete neering Company for a pe- 
bound in flexible Karatol, 3000 pages, croft SR two years. He may refer to it 
Hundreds проп hundreds of clear ex. апа economical operation ofa great central station. The Croft- any у questions that arise in connection 
Blanntory a stra tons, Ai tande во su- . trained man isin demand—he wins because he knows the “why” m" h bis reading or study сос Mia DOOEK 
peering. $0000 sete have been sd апа the “how” of modern electrical practice. assistance that it can render within 
to date. the scope of its work. 






















Advantages of the Guided 
Home Study Method 


1—Upon application and without obligation or a 
cent of deposit, the student receives all of the 
reference volumes, eight in all. He can see what 
he is getting and then fjudge definitely whether 
or not he wants the Library and Service. 


2—The subscriber is guided in his studies by a 





i, well-organized, skillful engineering or- х is ' MC WIRING 
ion under the personal direction of Ter- 4 исте 
a POWER 


1 oft. This organization is constantly in 
touch with all kinds of electrical problems and 
can give the subscriber practical up-to-the- 
minute advice. 


3—Having the reference volumes on hand the sub- 
scriber can use any or all of them in his daily 
work as the occasion arises. He does not have 
to wait six months or more for information that 
he needs at once. 


4—He is not compelled to study matter with which 
he is already familiar, nor to answer hundreds 
of more or less irrelevant questions. Instead of 8 
answering questions he asks them and thus ob- Flexible 
tains only such information as can be of direct Volumes 
benefit to him. 
5—The student may proceed with his studies in the 
sequence most suited to him. He adapts the | 
course to his own needs, instead of following a | 
set course of study which may not fit in at all 
with his requirements. I 
6—Each subscriber gets individual attention and as I 
much of it as he may desire to have. 
7—He gets the Library and service at one-third the 1 
price usually charged for a high-grade course | 
because the McGraw-Hill Guided Home Study П 
Method eliminates the unessential and concen- i 
trates upon what is of value to the individual 
subscriber. I entitles me to consultation with 
8— There is no time limit set upon finishing the the Terrell Croft Engineering Company for a period of two 
course-—no prescribed study schedule to be Й years. If satisfactory, I will send $3 in ten days and $3 a month 
I 
| 
І 
l 
l 
І 
І 
і 





Sent on Approval—No money dowi.— 
Small month!y payments. 


EXAMINATION COUPON 


McGraw-Hill Book Company, Inc., 
370 Seventh Avenue, New York. 


Gentlemen:— 

Please send me the Library of 
Practical Electricity (shipping 
charges prepaid), for 10 days’ free 
examination. Also your special 


SERVICE CERTIFICATE which 


pour 


rigidly followed. until $27.50 has been paid. If not wanted I will write you. for 
return Shipping instructions. 


10 Days Free Examination 


Names odios at e c demo Os eh eden tos es tart вао aes ais 
We believe so horcughly in the Croft books that we will gladly 
send them to you for 10 days’ examination. No money needed— Home Address.......... n $a ea оез ава ce .. С 
no obligation to purchase. Таке 10 full days to examine the set g 
and to determine if it is what you want. You are to be the sole City and State............ abate traps sowie Cas “йә айла 4 
judee. u yon do Dot nd e pees best you nive ever seen— * 
е most practical е most interest the most helpful—we will 7 j 

immediately arrange for their return t ous expense, At you koa Where Employed........ iau. ede Quads deae sa ITUNES 
mem; $3 a month for a short time pays for the entire set and thc . 

ial correspondence and consult service. You cannot pos- Occupation "n "www 


ly make a ter investment. Send the coupon today. 
S&17-21 
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A New Magnetic 
Motorless 
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USED ONLY TO PROPEL CAR 
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One of the Latest Designs for Electro- Magnetic Railways is Illustrated in Detail Above. 


MAGNETIC ATTRACTION AND REPULSION 





NO BRUSHES, GEARS, "SHOES" OR MOTORS 


POLE CHANGER, ROTATED 
BY TRACK MAGNETS 





FEED WIRES 
TO EXCITE TRACK 
—— ELECTRO MAGNETS 


© 1921 by Science and Invention 


No Motors or Gearing are Employed in This System of Propelling Cars : 


by Means of Electro- Magnets, Placed Between the Tracks in the Manner Indicated. Only the Group of Track Magnets Directly Under the Car at Any Moment 
Are Magnetized. The Repulsion and Attraction Forces Existing at a Given Moment, Between the Track Magnets and the Powerful Electro-Magnet or Magnets. 
Carried Underneath the Car, May be Readily Understood by Studying the Diagrams at the Right of the Illustration, Remembering the Basic Law of н 

That—Like Poles Repel, While Unlike Poles Attract. А š 


represents one of the latest 
ideas in transportation. It is 
based on the principle that ac- 
tion Or movement can be and is pro- 
duced between an electro-magnet and an 


HE magnetic railway shown in 
the accompanying illustration, 


iron mass or between two electro-magnets, 


in contra-distinction to the usual elec- 
trical railway with which we are all 
iamiliar, in which one or more -high 
speed electric motors are used to drive 
the car wheels thru a system of gears. 
The present magnetic railway is known 
as the “Leffler System.” 


As in every magnetic railway sys- 
tem, the individual magnets in the 
street, which аге placed several feet 


apart, are only magnetized in short sec- 
tions as the car passes along. The 
idea will bẹ evident to anyone who is 
familiar with the laws of magnetism. 
Referring for a -moment to Fig 2 as 
well as Fig 3A, it will be seen how 
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successive attraction and repulsion forces 
are set up between the electro-mag- 
nets in the track and the electro-mag- 
net mounted under the car or engine. 
The moving electro-magnet on the car 
may be excited by direct current sup- 
plied by a battery on the car. 

Just how the car is propelled will 
be understood from the following, re- 
ferring to Fig. 3A. The first law of 
magnetism states that like poles repel 
and unlike poles attract each other; 
the arrows in the figure show, by the 
direction in which they point, how these 
forces operate. Starting at the left 
hand side, we see that two north poles 
are opposite each other at the moment 
selected for our cut, and that they tend 
to repel each other, while somewhat to 
the right a north pole is in juxtaposi- 


tion with a south pole, causing attrac-_ 


tion, A little further to the right we 
see that the south pole above is also 
in proximity to the central pole, which 
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is south also, Ане rudi. (like 
poles); at the extreme right we have 
attraction between the unlike poles once 
more, S above and N below. 

As the electric current is past thru; 
the windings of -the armature, the 
downward projecting poles on the ar-, 
mature become polarized in groups, of 
three to four to a group, as indicated by 
letters N and S; the center of the, 
groups being the most highly mag-. 
netized. These groups of polarity ap- 
pear alternately every two and a half 
feet, or half way between the magnets 
in the track, which in turn also become 
magnetized, as indicated by the let- 
ters N, S, on the track magnets. Op- 
posite poles are attracted, while like 
poles are repelled, both forces acting 
to move the armature and thus the car, 
in the direction indicated by the ar- 
row. By reversing the current in the 
armature, a quick but easy stop can be 

(Continued on Page 271) 


The Power of Lightning 


T is not difficult to picture the terror 
I of prehistoric man in the presence 

of the unleashed forces of nature 
and the awe in which he held thunder 
and lightning. His primitive fears were 
handed down through the ages to take 
shape in Thor, the Norsemen’s God of 















































Thunder, who, even in this enlightened 
age is reverenced unknowing'y by those 
who draw the shades and seck the pro- 
tection of a feather bed during a thun- 
der storm. This fear of the unknown is 
as inherent in human beings as in the 
lower animals, and is not without a 
certain amount of justification, as tor 
many centuries the philosophers~ have 
been quite unable to more than guess 
at the cause and identity of this most 
vivid evidence of nature's power. 

It was not until that great and many 


sided American, Benjamin Franklin, 
flew his silken kite in a thunder storm 
and drew an electric spark from the 
clouds, that man was able „ definitely 
to say that electricity and lightning 
were the same. Except for the ques- 
tionable value of the use of lightning 


rods, this discovery led to little of prac- 
tical value, and it is only within the past 
decade, which has witnessed the great 
extension of our net work of high volt- 
age transmission lines, that our studies 


have. yielded. data which аге even ap- 
proximately correct. 
Tt is not the purpose of this article 


to more-thán touch upon the.causes of 
lightning but rather to give some idea 
of the power which produces the flash, 
by comparing it and. the damage it 
causés, with certain known values of 
electrical effects. 

If we consider lightning as a purely 
disruptive discharge and as forcing its 
way thu the air due to its high poten- 
tial laws 


value, and as following the 
wkich have been. discovered in rela- 
tion to the distance in air a certain 


known voltage will jump, we arrive at a 
figure beyond all reason when comput- 
ing the potential of a flash several miles 
long. Flashes of this length are not 
uncommon during the course of an elec- 
trical storm as all will agree who have 


By A. H. SCOTT 


considered the matter at all. Consider- 
ing for instance a flash of from two to 
three miles in length, it would require 
approximately one thousand million 
volts to leap this space or enough volt- 
age to kill two milion human beings, 
allowing five hundred volts as sufficient 


This Photograph 
Was Taken by Al- 
lowing the Camera 
Plate to Be Ex- 
sed for Sev-ral 
inutes During 
the Height of a 
Violent Thunder 
Storm, the Display 
Being Actually 
Several Miles Dis- 
tant from the 
Church Which Ap- 
ars to be in the 
idst.of It. The 
Voltage of Any One 
of Thes» Flashes Is 
Approrimately 50,- 
000,000 Volts 


Photograph Showing 
the Progressive Nature 
of a Lightning Flash 
from Cloud to Cloud, 
Finally Reaching the 
Earth Through the Path 
of Least Resistance, 
Which Is the Moist At- 
mosphere · Composing 
the Clouds. If Such a 
Flash Obeyed the 
Known Laws of Elec- 
tricity It Would - Indi- 
cate the Presence of 
Sufficient Voltage to 
Kill Approximat-l7 Two 
Million Human Beings 


to cause death, if all were to stand in a 
continuous line with hands joined. If 
only a small amount of current 
flowed at this enormous voltage for 
only one one-hundred-thousandth part 
of a second, the destructive force 
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would equal that caused if a fourteen 
hundred ton ship could be dropped from 
the cloud from which the flash came. 

A still more vivid idea of the íorce, 
which would be liberated if the first 
supposition were true, may be gained, if 
we imagine two one thousand-ton trains 
rushing toward each other at a speed of 
fifty miles per hour and meeting фп 
head-on collision. The destruction 
caused would be seventy-two times: as 
great as that which would result from 
such a collision. 

It is therefore apparent that the 
lightning flash is not caused by a po- 
tential of anywhere near a thousand 
million volts or the power which would 
necessarily be present if such were the 
case. 

The theory has lately been advanced 
that lightning is the result of some in- 
ternal rearrangement of static stresses 
in the atmosphere and that the great 
length of flash which attends this rear- 
rangement is due to a local rupture of 
the air which becomes progressive in 
the direction of the earth or. between 
two or more clouds, as in the case of 
forked lightning. Just what is meant 
by this rearrangement and the destruc- 
tion which attends it, is best illustrated 
by dropping a small piece of carbor- 
undum into a bottle which will cause it 
to break into many pieces. The bottle, 
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Center View: маан» Lightning Flash Taken Over 
a Body of Water 


Photos Courtesy General Electrie Co. 








ШОТ Т UH HAND ng 


during the course of manufacture has 
been slowly cooled from a high temper- 
ature to make it tough, so that it will 
not break during the course of ordinary 
handling, and may even be dropped on 
the floor without being broken, The 
glass, due to tbis annealing process is 
left full of stresses, which are held in 
restraint by the hard, smooth outer sur- 
face of the bottle. When the small 


«де 


piece of carborundum, which is much 
harder than the glass, strikes the bot- 
tom of the bottle, a slight scratch is 
made which causes an equalization of 
the internal stresses so suddenly that 
(Continued on page 257) 
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WHAT. A-LIGHTNI 
COULD DO 


TO PRODUCE A FLASH АМО MAINTAIN 
IT FOR AFEW SECONDS WOULO 
REQUIRE 100.000 TONS OF COAL 


Г 


ALIGHTNING FLASH 
OF FINITE DURATION 
COULD LIFT A 


BATTLESHIP ~- 


THE. ENERGY IN A SINGLE 
FLASH COULD LIGHT A 
HOUSE FOR MANY NIGHTS 


IN A MINUTE 


IT WOULD MELT 
15,000 TONS OF 


COPPER 


aa 


UNDER SIMILAR 
CONDITIONS 'тсомр 7 
OPERATE A SOLEN, 
NOID HAMMER OF ^. 
ENORMOUS SIZE 


IT WOULD IT WOULD 
PURIFY THE 


EVAPORATE 
ABOUT $000 ORINKING 
TONS OF WATER WATER OF THE 
а IF OF | MINUTE шр саа 
DURATION 
ORDER BY 
GENERATING " a 
OZONE 





Hay Fever—Its Cause and 
By Dr. ERNEST BADE 


POLLEN OF PINE 


HE laughing sun bathes the mead- 

ow with its golden rays. The 

silvery flowers of the wild chry- 

santhemum shine brightly from 

their deep green setting, and the 
flowery sheaves of the grasses are filled 
to bursting with pollen. Then when a 
light breeze passes over the fields, so 
that the grasses gently rise and fall like 
billows of the restless sea, myriads of 
these tiny pollen grains are carried for- 
ward and upward in clouds, Like gold 
shimmering clouds they float onward, 
carried high into the infinite by the ris- 
ing sun as if to show them the beauty 
of the fair earth from above. A glisten- 
ing powder in the imperceptible breath 
of the air, these billions and billions of 
pollen grains float about. They are tiny 
Montgolfiers, and especially those of the 
pines which have two such balloons in 
which the air is heated to a higher tem- 
perature than that of the surrounding 
atmosphere by the sun. This lifts the 
pollen high into the air but at dusk it 
sinks back to the earth. The cooling of 
the atmosphere at night forces it down, 
and when the first dew drops appear 
like diamonds upon the grasses, it has 
completed the journey and has arrived 
at its destination. How far it has been 
carried in the sunny ether, bathed in 
light and heat, who can say? Many of 
the sartillas become lost in the dizzy 
heights, come down upon the far 
stretching mirror of the sea, or a sum- 
mer thunderstorm overtakes them in 
their daring flight, only to hurl them 
down with torrents of rain, This im- 
parts: a yellowish color to the draining 
waters. 

That dust, coming from the flower, 
is the pollen, which, after fertilizing the 
flower, allows the pistil to produce 
seeds. In the flowering grasses the an- 
thers are held suspended by long fila- 
ments which, by the slightest breath, 
аге -set in pendulous motion. Then the 
anthers discharge their pollen into the 
air. In other plants the pollen, as soon 
as it is discharged, collects in some 
moist free spot of the flower, to await 
more favorable conditions for dispers- 
al and when the conditions are right, 
the wind lifts the dust-like particles 
from their temporary resting places, and 
carries them high and far upon their 
long jourrey. 

The purpose of this airy trip of the 
ollen is cross polleration and it consists 
in the seeking of the stygma of the same 
kind of a flower in order to fertilize it. 
Many contingencies must Бе considered 
in these so called wind pollenators. For 
the pollen to fu'fill its purpose it must 
find the same kind of a flower from 
which the pollen originated, and the 
flower must be ready to be fertilized. 
And this as a rule, is more or less an 
accident, and to make this probability 
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POLLEN OF HOLLYHOCK 





FLOWERING GRASS 


As the Summer Months Come Around Many People 
are Wondering Whether They Will be Troubled 
with that Great American Nuisance—''Hay Fever." 
Many Persons are Susceptible to the Protein Con- 
tent of the Wind-Blown Pollen from Certain flowers 
and Grasses. Several of These Pollen a-e Shown, 
Greatly i ‚ in the Above Illustrations Made 
by the Author in His Investigation of the Cause and 
viation of ‘‘Hay Fever." 

more of a possibility, all wind pollen- 
ators expend most of their energy in 
producing enormous quantity of pollen. 

The pollen of the varieties carried by 
the wind, is always dry and very tiny, 
but other plants produce other kinds oí 
pollen. Here it appears as a gelatinous 
sticky mass, clubshaped or crumbly par- 
ticles. Those plants which produce their 
pollen in the last mentioned class belong 
to the largest of all plant families. Un- 
der these conditions the pollen is car- 





Longitudinal Section Thru Nose and Mouth Cav- 
ities. 1— The Pollen Enters with the Breath, 
and Passes Into the Olfactory Cavity, as Indica- 
ted by the Arrows. 2— The Olfactory Cavity 
with the Olfactory Nerves. 3—Canal Leading 

from the Mouth to the Olfactory Cavity. 









ried by insects, but all these plants do 


not produce anywhere near as much 
pollen as the wind pollenators. The 
latter only comprise about one-tenth 
of the other plants. 

Observed with the naked eye, one of 
these pollen grains is too small to be 
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LILY POLLEN POLLEN OF PLANTS 















seen with any degree of accuracy and 
only too often the single grain is direct- 
ly invisible. Under the thousand times 
sharper eye of science, the microscope, 
the two tiny airfilled balloons of the 
wind pollenated grains of the pines can 
be distinctly seen. The central part or 
pollen proper consists of a thin mem- 
brane in which is enclosed a slimy sub- 
stance. Entirely different are the non- 
wind-pollenated pollen grains, Every 
family kas its own peculiar form and is 
provided with various individual designs. 
They are often globular, while the mem- 
brane is covered with spikes, balls, and 
other ornaments composing an artistic 
network; regular geometric figures 
warts, knobs and other delicately sculp- 
tured designs are also often found on 
the membrane. These serve tke pur- 
pose of attaching themselves to the hairs 
of insects that happen to visit tre flower 
and are deposited by them, tho uncon- 
scious!y, on the stygma of other flowers 
of the same species. When the pollen 
has reached its destination, it opens its 
membrane on one particular spot and 
the contents of'the pollen grain comes 
forth as a rapid growing thread pene- 
trating the stygma, style, and ovary un- 
til the ovule or egg of the flower is 
reached. This it penetrates and the 
nucleus of the pollen fuses with the 
nucleus of the ovule, the flower is fertil- 
ized, and it begins to develop into the 
seed. 

At present but few pollen grains have 
been chemically analyzed. In the dry 
state. they contain insect food and it 
consists of 16 to 30 per cent proteins, 
1 to 7 per cent starch, 0 to 15 per cent 
sugar, 3 to 10 per cent fat; the ash con- 
tent is very low (3 to 9 per cent); it is 
rich in phosforic acid, potassium, and 
magnesium but poor in lime-content. 

Many persons are susceptible to the 
protein content of the pollen, and es- 
pecially of those pollens produced by the 
grasses. When such a person comes in 
contact with such pollen hay-fever sets 
in. The active proteins have been iso- 
lated and so were able to be studied. 
One drop of this substance in an ex- 
ceedingly dilute solution when placed in 
the eye or upon the sensitive membrane 
of the nose, produces swellings in these 
organs, they become red and cause an 
itching as well as all of the characteris- 
tic symptoms of hay-fever. The tiny 
and minute floating pollen grains of the 
air produce the same symptoms, and 40 
to 50 are sufficient to produce this 
sickness in an average individual, while 
2 to 4 are sufficient {.. ^ sensitive per- 





son. 
Those who have be: 
sickness will surely fai its view in an’ 


when nature has put on her festive co - 
tume, 
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when everything has becomc 


Contnued on page 263) 





25 
"-F 


$ 
E 
^ 


Did You Ever юр 


to T 
Story, and You Will be Astonished Ind. 





© 1921 by Science and Invention 


hink What a Wonderful Machine Your Watch Really Is? Imagine Yourself a Pigmy, Like the Characters In the Acco: 
eed to Learn of the Marvelous Speed Attained by the Balance Wheel for 


m; 
Example, and the Number of nod 


Point on Its Rim Will Have Traveled in One Year—or Even a Month or a Week. Most Remarkable of All Is the Fact That the Ave-age Watch Is Cleaned 
and Oiled But Once a Year or Less Frequently, and Still We Humans Expect This Ma-velous Vest-Pocket Machine to Fo:get Friction and Wear, so as to 


Keep ‘‘Perfect Time" Year In and Year Out. 


Visiting the Inside of a Watch 


E are all of course familiar 
with machinery, particularly 
with respect to the noise and 
whir of spinning pulleys and 
gear wheels in machine shops 
as well as locomotives, automobiles and 
various other commonplace mechanisms, 
which greet us daily on every hand. But 
did you ever stop to consider what a 
wonderful specimen of fine machine 
work you are carrying around on your 
person every day—I mean your watch 
or timepiece? Even in the dollar watch 
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there is a refinement of mechanical pre- 
cision and workmanship which is hard- 
ly approached in any other instrument 
used by man, or at least commonly by 
the public, for now, practically every- 
one carries a watch. Not only does the 
modern watch represent a beautiful 
piece of microscopic workmanship, but 
it is really astonishing, when we come 
to realize the intricate forces, which are 
constantly at work in our busy little 
timepiece, to which we pay attention 
only when it ceases to run or when we 
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read the time indicated. The laws of 
mechanics as applied in the modern 
watch, if carried out proportionately in 
our larger machines, would spell instant 
disaster, for they would tear themselves 
to pieces trying to keep up with the 
watch. 

Imagine yourself, in a dream, as a 
pigmy making a visit to the inside 
works of the modern watch. Long be- 
fore you reach the towering metal struc- 
ture housing the huge machinery, your 

(Continued on page 270) 





Diamonds From the Electric Furnace 
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How Diamonds 1/10 Inch in Diameter 
Were Successfully Made. 


All attempts at the synthetic produc- 
поп of diamonds has sooncr or later 
brought on active controversics of various 
intensity. Such was the experience of M. 
de Boismenu. Without wishing to take 
part in a question so much disputed, it 
appeared to us that an article on these 
sensational researches would be of great 
interest to our readers. We are greatly 
indebted to M. de Boismenu who gave 
us on his own responsibility in the follow- 
ing, the technique and the results of his 
experiments carried out in the privacy of 
his own Laboratory, as reported in La 
Science et La Vie, Paris, France. 


ARBON is found in nature in 
various forms. In combination 
it enters into the composition of 
many gases (hydrocarbons, 
carbon monoxide, carbon diox- 

ide) of liquids (petroleum) or of solids 
(carbonates such as limestone, dolomite. 
tissues of plants and of animals, etc.). 

It forms the different subterranean 
combustibles found in black amorphous 
masses more or less stratified, going 
under the names of lignite, anthracite 
and bituminous coal. 





Made in Nine Hours, All 
Measured Over One-TwelftF Inch in Their Greatest 


These Eleven Stones, 
Diameter. They Were Produced in the Electric 


Furnace, With a 700-Ampere Current and at a 
Potential of 32 Volts. 
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By E. de BOISMENU 





m 


Four - Elec- 
trode Elec- 
tric Furnace 
for Making 
Synthetic 
Diamonds. 
The Two 
Cathodes 
Are Adjust- 
able by 
Hand In or 
Out of the 
Furnace. 
The Carbon 
Electroces 
of Each 
Group Are 
Separated 
By a Space 
of 3.2 In 
ches. 


Crystallized carbon is called grafite 
and diamond. The latter is oí absolute 
purity; it is colorless and perfectly trans- 
parent. 

Diamond is found in certain natural 
deposits principally in the East Indies, 
in South Africa and in Brazil. 

Many attempts have been made to 
produce diamonds artificially, that is to 
say, as has been often said altho in im- 
proper phraseology, to realize the syn- 
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great profusion in nature. Between the 
piece of opaque coal thrown disdainfully 
into the furnace and the splendid gem 
whose fires enhance the royal diadem, no 
kind of difference is to be found from 
the standpoint of internal constitution, 
except the different orientation of iden- 
tical molecules; but in dethroning -tke 
king of the mineral world Lavoisier's 
discovery opened the new route, and ií 
the synthesis of the diamond still seemed 
afar off, at least from this moment it 
was clear, that sooner or later the feat 
would be accomplisht. 

Since the diamond is really nothing 
but carbon, the problem of its syn- 
thesis comes down to making this car- 
bon pass from one of its forms, so varied 
and so common, to its crystallized form, 
so rare and so precious. 

A great number of scientists attacked 
this entrancing problem, without find- 
ing its solution. One thing they lacked 
—this marvelous modern appliance 
which is termed "the electric furnace," 
invented by Siemens in 1879, which rc- 
duces, melts, volatilizes the most refrac- 
tory body, and out of which Moissan 
has produced the synthesis of the dia 
mond, which gave him his illustriou: 
fame. 

It is therefore, understood that carbon 
may have no apparent fusion, and that it 
passes from the solid to the gaseous 
state, without our being able to identify 
its passage thru a liquid state, but many 
scientists and Moissan himself believed 
that it could pass thru this state, and 
should be found in its combinations 


Linch diamond 
(12 HOURS) 


This Chart Shows, e eer 10 Times, the Comparison Between the Original Moissan Electric Furnace 


Diamond and the Larger 


thesis of the diamond. As a matter of 
convenience we will use this expression. 

The synthesis of transparent crystal- 
lized carbon or in other words the man- 
ufacture of the diamond, whenever one 
dares to speak about it, excites aston- 
ishment and suspicious incredulity. 

But there is nothing mysterious or 
miraculous or magical in this synthesis 
any more than in the commercial syn- 
thesis practiced today, of rubies, of saf- 
fires, of emeralds, of corundum, or in 
those’ of iron, copper, nickel, etc. 

In 1772 Lavoisier burning the diamond 
in a flask filled with oxygen, found that 
the products of the combustion were 
exactly the same as those of the com- 
bustion of carbon. 

This identity nevertheless was true 
and all the scientists of that epoch re- 
peating this experiment, gave it a bril- 
liant confirmation. 'Therefore, this 
marvelous stone, this fragrant of a star, 
as the poets call it, was nothing bet- 
ter than carbon, a piece of this com- 
mon gross carbon, distributed with such 
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pecimens Made by M. de Boismenu. 
the rger the Diamo: 


.selves 


The Longer the Current Was Kept On, 


when these combinations themselves are 
liquefied. 

Many metals such as iron, manganese, 
silver, and all the metals of the alkaline 
earths and the alkaline metals them- 
(potassium, sodium, lithium, 
baryum, calcium, etc.) have the prop- 
erty of dissolving in high heat, greater or 
less quantities of carbon, forming car- 
bides of iron, silver, sodium, etc. 

Moreover for some of them at lcast, 
such as iron and silver, the quantity of 
carbon which they can dissolve, or their 
limit of saturation, grows greater as 
they are heated to a higher temperature. 

For example melted iron, brought to 
a temperature of 2912? F. can dissolve 
about 3% of carbon, becoming cast iron. 
if the temperature is brought up to 
3632? Е. the limit of saturation in- 
creases so that this bath can dissolve 
Sh of carbon. If now we reduce the 
temperature to 2912° F. the limit of sat- 
uration will decrease, and the excess of 
carbon which it dissolved between 2912? 

(Continued on page 259) 


The Dry Land “Yacht” Restaurant Which Makes You Think Yos are on the Hudson While You Dine. 
City: Л It Is the Enterprise of Dr. John A. Harriss. There are 
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The ''Ships" are Anchored at the **Dock" in New York 
hree Yachts in This Restaurant Known as ‘Тһе Irresistible,” the ‘‘Flotilla” and the ‘‘ Mandalay.” 


A Dry Land “Sea” Restaurant 


rant is to be found, which cannot 

be excelled by any other place on 

the face of the globe. It was erected 

recently under the direct supervi- 
sion of Dr. John A. Harriss in his build- 
ing on 55th Street, and bears the name 
of The Flotilla. Up to the present time 
the cost of fitting up this restaurant has 
amounted to $1,300,000. On entering the 
building, one first feels a sense of ex- 
treme coolness, which is greatly appre- 
ciated in these warm summer days. The 
patrons then proceed up a gangplank to 
a sort of reception hall where a large 
number of models of sailing vessels, 
steamships and gondolas are іп evi- 
dence. Some of these models. cost as 
much as $800.00 and are регіесі in every 
detail, many of them having great his- 
torical and antique values. Between two 
binnacles one descends to the deck of 
the good ship Mandalay. This is a large 
vessel outfitted so as to resemble a ship 
in every detail. At the rear of the room 
may be seen the ship's bell and clock and 
the usual nautical instruments. The roof 
is covered with canvas and the tables 
have upon them ship's lights in red, 
„reen and white colors. 

Upon the tables, even the ash trays 
are made to resemble small sailing ves- 
sels in bronze. At the left a gangplank 
communicates with another ship and 
here and there portholes are open and 
the angry sea may be seen painted upon 
a canvas in the background. This latter 
vessel is built of solid mahogany and 
the sides have a curve identical with 
that found in large sea-going ships. Two 
railings separate the ships, and one ship 
is slightly lower than the other. Heavy 
ropes seemingly lash them together. 
-.-7ceeding back in the other direction 


Г: New York City a unique restau- 
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Some of the 
“August” Features 


= "Black Lightning" —With remarkable 
t photos of this little-known freak. Ву 
* Ferdinand Ellerman, of the Mt. Wilson 
Solar Observatory. 


name 


Disease Microbes are Cultivated on 
Paper Money—Fully illustrated. Ву 
Jacques Boyer. 


Bombing a Warship Guided by 
Radio. Illustrated and described in 
detail. 


"The Red Vote"—4A gripping scien- 
tific story. By Harold F. Richards. 


‘The Amateur 
Hargrave will be with us again. 
Joseph H. Kraus. 


: Animals that have Rubber Heels. 
: Dr. Ernest Bade. 


New French Daylight Stereopticon— 
: With photos of the apparatus. 


Electric locater for buried metal, such 
as boxes, pipes, et cetera. with full de- 
tailed working drawings and photo- 
graphs. By Victor Н. Todd. 


“Freak Phonographs." By Н. John- 
Stone. 


Magician—Professor 
By 


By 


"Home Electrics” — Electro-magnets 
and the laws of magnetism explained for 
everybody. By G. L. Hoadley, M.E. 


Special feature section of How-to- 
i Make-it and Constructor Articles. Don't 
Ё miss ul 
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one comes upon the dock with its 
houses, life preservers and piles, ropes, 
colored lights and cleats, all in their 
proper location and each serving a defi- 
nite purpose. A band is also found 
upon the dock, and on either end arti- 
ficial waterfalls have been introduced ta 
enhance the effect. Between the dock 
and the Mandalay real water may be 
seen, which body measures about one 
foot wide; it is constantly agitated by a 
motor and propeller located under one of 
the gangplanks. Cork floats are suspended 
here, the same as they naturally would 
be, if the ships were at sea. 

At the far end of the dock a stairway 
leads to the most beautiful vessel of all, 
where even the bow of the vessel is in 
evidence. An anchor, a windlass, flags 
and poles may be noted. Further for- 
ward and all along the sides a panorama 
has been painted, resembling the ocean 
with hundreds of vessels upon it. ach 
painted vessel is complete in every de- 
tail. This deck likewise is covered with 
canvas and a ladder leads up to what 
is supposed to be the bridge, but in real- 
ity is used to house certain deyices to 
give a more realistic effect to the scene. 
Here a rising and setting sun machine 
projects upon the background the sun in 
its varying positions. A wave machine 
creates the impression oí moving waters. 
A cloud machine gives us the masses of 
cumulus clouds, which roll across the 
background. Seamen in middy costumes 
are everywhere in evidence, as are ship's 
officers and the time is struck out by 
the ship's clock—íour bells and all is 
well. Even ‘the cuisine has been so ar- 
ranged that one can almost taste the 
tang of the salt water. It is plain to 


see that no effort or expense have been 
spared to make this restaurant the most 
perfect one of its kind. 





How Electrotypes Are Made 


By H. WINFIELD SECOR 


HE electrotype, used today so 
extensively in printing papers, 
magazines and books, is one of 
those little known products of 
commercial science, and even 


those people, who use and handle them 
every day, perhaps do not stop to think 
of all the processes and stages of electro- 
chemistry employed. 

be well to consider for a moment 
the electrotype 


It ma 


the difference between 
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WAX LAYER '/g" THICK, BEESWAX USED; BUT OZOKERITE PREFERRED 


he Wax Imoression Із Сед for Line-Cuts ail” 
Coarse Screen Half-Tones; for Fine Scree1 
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Half-Tones, Lead Impressions Аге Emol»yed. 
The Lead Impressions Are Plated Direct y. 


THIN DEPOSITED COPPER 


"ELECTROTYPE" THICKNESS 
6 TO 20 THOUSANDTHS Steel Pan | compnesr 
LATTER GOOD PRACTICE Resting on AIR 
Molten dLea; || /ьова.ез msme Y 
When Copper (serrate зоштоур 
Is Completely 
Tinned, the 


WAX DISCARDED 





А BN Reverse Face of Electrotype Is 


Washed With ,Muriatic Acid,a 
| Lever of Tin.oil Is P.aced Over 
1+, and Caused to Melt Over 
| the Copper, 
A—— 


METAL ELECTRO 

NAILED TO Woc? 
BLOCK ALONG EDGE 

R SOMETIMES 





d Is Used fo: 
Mounting, Owing to Its 
Freedom from Warping. 


a proof of it and then re-photographing 
from this proof. 


The First Stage of an Electrotype 


The accompanying illustration shows 
the successive stages followed in the 
making of electrotypes, whether of 
line-cuts or half-tones. The original cut 
is first thoroly cleaned and an impres- 
sion of this cut is made on wax, see Fig. 
1. A metal slab is coated on one side 

























Pan is Run 
Fvll With |^ 
Molten Lead. 

















BARK SIDE 


AUTOMATIC 
NAILING MACHINE 





and the original photo-engraving or cul, 
as it is commonly called by those in the 
printing and editorial field. The original 
photo-engraving is made up in several 
ways; in general the method is based on 
the principle that the photograph or 
drawing is photographed upon a sensi- 
tized plate, and the image is then trans- 
ferred to zinc or copper by photogra- 
phy and then etched with acids, etc. If 
a duplicate cut or impression was de- 
sired for distribution to several maga- 
zines for example, in which a certain ad- 
vertisement is to appear, the initial cost 
of having one dozen original photo- 
engravings made would be considerable, 
not to mention the time required. By 
the process of electrotyping, a dozen du- 
plicates or more of a photo-engraving 
can be made at reasonable cost and also 
in a minimum of time. Not only this, 
but even where one possesses the orig- 
inal metal photo-engraving and not the 
original wash drawing or photograph 
from which the cut was made, it is 
difficult in most cases to get a satisfac- 
tory duplicate of such a cut by pulling 
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BARK SIDE 






with a layer of wax about I$" thick. 
Bees’ wax was previously used, but now 
ozokerite is practically always used. The 
original cut is placed, type-face down, 
upon the wax in a hydraulic press, which 
forces the cut into the wax very firmly, 
so as to give a clean, sharply defined im- 
pression. The wax process is used 
mostly at the present time for repro- 
ducing line cuts and coarse screen half- 
tones. The finer screen  halí-tones, 
even those having as many as 200 dots 
to the inch, are very successfully electro- 
typed by taking the impression on thin 
sheet lead in a hydraulic press capable 
ot exerting a pressure as high as 2,000 
tons. All the fine dots and lines cor- 
responding to the high lights and 
shadows are faithfully reproduced in the 
lead. 


Preparing the “Impressions” for 
Electro-Plating 


If the impression has been taken on 
lead then very little further preparation 
is necessary before suspending the lead 
plate in the electrolyte bath in which 
copper, nickel or iron is to be deposited 
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‘coated with grafite. 


PURE COPPER ANODE (PLATE) 
COPPER IS CARRIED AND 
DEPOSITED ON GRAFITE BY 
ELECTROLYSIS 


GRAFITE COATED МАХ 
IMPRESSION, 











| The Copper Electroty»e Unites by a Species of 














on it, as shown in Fig. 3. The lead im- 
pression is treated with a solution, so 
that the deposited metal will not stick 
too tightly to its face. 

Let us now go back to the wax im- 
pression. Referring to Fig. 2, we see 
how the impression in the wax is thoroly 
This is one of the 
most important stages in the whole art 
of electrotypy, for if the grafite used is 
not the very finest manufactured and 












NICKEL DEPO"IT 
(оя IRON) 


GREATLY EXAGGERATED 
SECTIONAL VIEW OF NICKEL 
"ELECTRO" - BACKED UP 

BY COPPER 










Soldering With the Lead, the Whole Forming 1 
Compound Slab; the “Electro” Is Sawed Out 
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MAKING “CURVED” ELECTROTYPES 
FOR LARGE PRINTING PRESSES 
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moreover if it is not thoroly dusted into 
the smallest crevices of the impression, 
the electro-deposited plating will not be 
perfect and, therefore, will be valueless. 
To insure the thoro coating with grafite, 
the wax impression contained on the 
metal carrier plate is past thru two dif- 
ferent machines; the first machine seems 
to be doing the shimmy in fourteen di- 
rections all at once, and its duty is to 
shake and coax the grafite, finer tha- 
the finest flour, into all of the crew’ · 
of the impression. In the other 
the impression is passed thru a mac. 
in which grafite in suspension is pi 
dled over the impression automatically. 
The electroplating department of any 
electrotyping plant is one of the most 
important of course. Today there are 
in general use three kinds of electro- 
types—those made from copper, nickel 
and iron, the latter forming the 
so-called steel-plated electrotypes. The 
most common electrotypes now in use 
are the copper and the nickel; copper 
predominating. The iron faced elec- 


(Continued on page 275) 





IS THERE A SIXTH SENSE? 


By JOSEPH H. KRAUS 


HOW DO ANIMALS AND BIRDS FIND THEIR WAY HOME OVER LONG DISTANCES? 


AS not the question often 
arisen in your mind as to 
whether or not there really is a 
sense, other than the five 
senses, which latter have been 
the subjects of our recent series of ar- 
ticles, and have you not often wondered 
at what that so-called sixth sense is? 
We can without a doubt find traces of 
a super-sense amongst the animals, or 
perhaps we should call it an exaggerated 
faculty of using one sense to a greater 
extent than is possible for humans. 


Utilizing our knowledge of the mental 
life in animals and of all their senses, of 
the powers of their instinct and of re- 
actions performed without experience, 
and of the reactions which are built up 
thru experience, scientists and other ob- 
servers have explained them all as be- 
ing ordinary associative processes that 
aid in the abstract conceptional or infer- 
ential thinking. 

Take for instance certain animals en- 
dowed with the marvelous homing in- 
stinct. We can 
lead them astray 
for many miles to 
find that a few fi- 
nally return home. 
Thus for every 
hundred animals 
which we attempt 
to lead astray, 70 
per cent of them 
will, remain 
wandering t her u_ 
the distant town 
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30 will return to. | 
their homes. ` ў 

Further’ — we 
could state that a 
dog perhaps no- 
tices a change in 
the atmosphere it- 
self and then com- 
mences to wander 
in each of five or 
six directions and 
on finding that 
the air does not smeli familiarly, he will 
retrace his path and start out again in an 
opposite direction. It has been proven that 
the dog's ability to smell is far more 
sensitive than the similar sense in man, 
and likewise that odors may travel im- 
mense distances. This is evidenced by the 
fact that sometimes we can smell a fire 
perhaps thirty to forty miles away and 
surely a dog could smell it further, but 
we must not here for one moment lose 
sight of the fact that a dog as well as 
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A Leaf-Nose African Bat. Note the Extraordinary 

Nose. The Peculiar Ears Are Covered Wi 

Small Projections Where the Sensitiveness of 
Sound Perception Is Greatly Augmented. 
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-Eared Bat. 
ex Lone: red Bat, Which Flies Equally 
as Well in the Daytime as at Night. 
Particularly the Sensitive Hairs in the Ear, 
Which are Supposed to Give It Its Extra- 
ordinary Acuteness of 
Courtesy American Museum Natural History, 
Congo Expedition. 












A 
A North American Brown E». 


Its Huge Wing-Spread. Thruout 
the Wings and the Tail Nerves 
May Be Seen. In Addition the 
Wings Are Covered With Tiny 


other animals have quite an acute mem- 
ory, as we shall presently sce. 

But in delving down into what we will 
term the sixth sense, we find that cer- 
tain curious conditions prevail in the 
ordinary animal kingdoms; thus among 
bats we note a very peculiar power— 
particularly is it demonstrated when the 
bat is blinded. 

Does A “Blinded” Bat See? 
If a thin coating of shellac or a piece 
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Skin Ridges Which Are Un- 
doubtedly Some of the Agencies 
Thru Which the Bat Is Enabled to 
Keep in Touch With His Sur- 
roundings Even Tho Blinded. 


be filled with mosquitos and the bat will 
devour every one and still not strike a 
wall nor touch anything in the room. Is 
this a sixth sense? It certainly is not 
an ordinary one, at least in degree; even 
tho we may accredit this power to an 
abnormal sense of touch we are unable 
to explain why the bat, with but very 
short hairs covering its body, will not 
hit a wall or any ot the other obstacles 
placed in the room. 


Some investiga- 











This Bat Is the 


Note 


Hearing.— Illustrations 


oí plaster is placed over the bat's eyes 
so that the bat cannot see, and in addi- 
tion to that, if the experiment is con- 
ducted in broad daylight, (as everyone 
knows a bat is practically blinded in the 
full light of day, or nearly so), the bat 
will fly around in a room all criss- 
crost with fine wires, the room being 
also prepared with a series of obstacles 
in scattered positions, and yet the bat 
will not strike or even brush against a 
thin wire or an obstacle. The room can 





The Interfemora) Membrane in a Bat Has a Number 

of Longitudinal Stripes Which Sometime Branch. 

These Are Considered to be Nerves by Modern 
ientists. 
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tors claim that 
the manner in 
which a bat may 
travel thru a room 
without striking 
any obstacles de- 
pends on the fact 
that the bat emits 
soundwaves that 
are rather weak 
and also of a pitch 
too high for hu- 


man ears. In 
other words the 
human . auditory 


nerve cannot hear 
those sounds 
above a frequency 
of 35,000 vibra- 
tions per. second, 
but the bat with 
its extraordinary 
 Sensitiveness, can 
hear а 11 these 
sounds. Therefore 
when the bat 1s 
flying around 
a room in which objects and other hin- 
drances have been placed, it continually 
emits this high vibratory note; this is 
reflected by the object and the bat hears 
the reflection, then it infers or it is 
thought that the bat co-relates the sound 
and its reflection, with distances to the 
object and changes its path and flight. 
Altho this explanation seems plausible, 
as we can see by the photographs of 
bats on this page which show the ex- 
traordinary ears which a bat possesses, 
there are many hitches and seeming 
flaws in the explanation. Thus for in- 
stance, the bat will not even as much 
as graze a thin silk thread strung across 
a room, which would hardly have 
enough surface or enough resiliency to 
cause a noticeable sound reflection. In 
the opinion of the writer it seems that 
not only sound reflection, but also an ex- 
traordinary sensitivity on the part of the 
skin and its appendages must be in- 
cluded. Thus a bat will, when flying 
across the bottom of a room come to a 
closed door and fly upward along its 
length and then across as tho following - 
the smallest and scarcely perceptible air ' 
current, and yet the bat can creep thru 
a hole even with its eyes blinded when 
the hole is large enough for its body, 
(Continued on page 255) 








The Group in the Picture Includes Madam Curi 
President and Mrs. Harding, and at L 
Moloney, Editor of ‘‘The Delineator.” The 


ie, Standing Between 
Mrs. William Brown 
tter was at the Head 
mmittee Which Raised the Funds for the Radium 


Purchase, 


The Gold Receptacle and Container for the Gram of Radium 
sented to Madam Marie Curie by the Women of America. 
Presentation was Made by IB eer Harding at the White House, 


Madam Curie’s Visit to America 
By Dr. Т. O'CONOR SLOANE, Ph.D., LL.D. 


ADAM MARIE CURIE, of 

world wide fame as the dis- 

coverer of radium, is now in 

this country and is in almost 

daily receipt of the highest 
honors the colleges can give her. An ex- 
tensive organization, for the collection 
of money for the purchasing of a gram 
of radium, to be presented to her, has 
succeeded in raising over $100, 000 for 
the purpose, so that the great scientist 
now has the material with which to 
prosecute her work. This was present- 
ed to her in Washington at the White 
House by President Harding. Madam 
Curie proposes to devote her researches 
to the development of the cure of can- 
cer by radium. 

Radium occurs in very small quanti- 
ties in some few minerals. It is a for- 
tunate thing for humanity that it does 
occur in minute quantity, because in 
concentrated percentage it would be a 
disagreeable substance to deal with, as 
its emanations affect the human tissues 
disastrously. Their destructive ac- 
tion it is, that is used to fight cancer. 


Right: A View in the Radium Works, Where 

the Operation of Extracting the Rare Salt 

From the Matrix of Its Base is Conducted. 

iett: Operativo. Collecting Samples From the 

Filter esses.— Photos Courtesy Radium 
us Materials Corp. 


The emanations act to destroy the in- 
fected tissue. 

A couple of views in the radium fac- 
tory are given and a graduate is shown 
which is supposed to demonstrate to the 
reader the total estimated available sup- 
ply of radium in the world. America, 
as will be seen is far ahead of Europe in 
the amount produced. 

The group shown in one of our cuts 
includes Madam Curie standing between 
President and Mrs. Harding, and to the 
extreme left is Mrs. William Brown 
Meloney editor of our well known con- 
temporary, The Delineator. This lady 
is largely responsible for the initiation 
and great success of the subscription 
for the gram of radium. 

The receptacles for containing the 
gram of radium are shown in one of 
our cuts. The object of these enclos- 


ures is to prevent the powerful emana- 
tions from injuring anyone who might 
be carrying the material with 


him. 
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There have been several slow and lin- 
gering deaths brought about by nee 
Especially was this the case with the 
earlier operators, for in the first days of 
its history, the danger of prolonged ex- 
posure to the un-shielded X-ray tube 
was not known, and even a few. years 
later, when it was realized, inadequate 
ways of protection from its effect; did 
comparatively little. at. first. to. improve 
the situation. 

In the case of radium a full knowledge 
of its dangers and the development. of 
protective enclosures for it have mowed 
side by side. 

It is told of one of the early oder: 
that he got quite a serious burn by car- 
rying some inadequately protected ra- 
dium salt in his pocket. The burns are 
somewhat of the nature of intensified 
sunburn, and are comparable, in a de- 
gree, to those produced by ultra-vio- 
let light, as it emanates from quartz 
tube mercury vapor lamps. : 


Center: Total Available Supply of Radium 
in the World, Estimated at 142 Grams. The 
White (Lower) Total Amount of Radium 
Produced by the Company, Who Supplied 
















the Radium for Madam Curie: 72 Grams. 
Black (Middle) is the Total Estimated 
Amount of Radium Refined By Other American 
Companies: 30 to 40 Grams. The Gray 
pper) „Total Estimated Amount of Radium 

Refined in Europe, Between 20 and 30 Grams. 











ARRING unforeseen  eventuali- 

ties, it is estimated that 150,000,- 

000 pairs of rubber heels will be 
manufactured in the United 

States in 1921. Last year we 

had to skimp along on a beggarly 125,- 
000 000; but then times were rather 
hard, as you may have heard. \ 
A good many concerns are engaged іп 
the manufacture of rubber heels, or 
think they are, but the great bulk of 
the trade is securely corralled by the 

—Wellreally, after all these years, 

must I identify it by name? 






The Rubber Heel 


of $15 a week, plus 50 cents to be squan- 
dered in riotous living. They were very 
hard bosses for themselves, never al- 
lowing themselves a raise for 21 years, 
altho both had married meanwhile. At 
the end of that time they had the finest 
store in Lowell with a stock worth $45,- 
000 clear of incumbrance and $25,000 in- 
vested in real estate. 
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‘ortunes From Little Things 


By CHARLES FREDERICK CARTER 


first year, playin ractically alone 
hand he had" ane AE $32,000 net 
profit. 

Fame has its drawbacks, as O'Sulli- 
van found, when an Englishman who 
had taken out a patent on rubber heels, 
but had never manufactured any, tried 
to interfere with his business. 

"Damn the patents! Go ahead!" said 
O'Sullivan, paraphrasing Admiral Far- 


ragut. After that he never mentioned 
patents but advertised O’Sullivan’s 
heels. 


year’s success book- 


After the first 
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The Gentleman Shown in tue Center Oval Is None Other Than 

Mr. Humphrey O'Sullivan, Inventor of the Rubber Heel Made 

Nationally Famous by Extensive Advertising and Usage. Mr. 

O'Sullivan Improved and Extended theSale of His Rubber Heel 
so Successfully That It Has Made a Fortune for Him. 


Diagram at the Left Shows How the O'Sullivan Rubber HeelIs 
Firmly Secured to the Leather Heel of a Shoe, by Cementing 
and Nailing. Above We See How the Rubber Heel Absorbs the 
Mechanical Shock Encountered in Walking, Particularly When 
the Heel Strikes a City Pavement or Other Hard Surface. 





This is because this particular heel 
was devised, brought out and nursed 
and tended by a genius. He is no 
longer interested except as a stock- 
holder. After twelve years of the stren- 
uous life, trying to keep step with the 


Jim was satisfied, but Humphrey 
wasn't. The article he was looking for 
to sell alike to the nobility of England, 
the free born citizens of America, and 
the more advanced of the inhabitants of 
the Fiji Islands had not appeared. 


keepers and others would condescend to 
work for O'Sullivan. He even found a 
partner, J. Munn Andrews, who took 
twelve twenty-fifths of the business off 
his hands for $12,000. But would you 
believe it? Andrews got cold feet and 


enormous business he had created, it 
reached the point where he had to hire 
a man to shovel the money away from 
his door, so he could get out in the 
morning—at least, so they say. He fin- 
ally thought it was about time to quit. 
Since then he has been adding to his 
reputation as one of the foremost citi- 
zens of Lowell, Mass. » 

Humphrey O'Sullivan did not invent 
the rubber heel premeditatedly and with 
malice aforethought. He had been keep- 
"ing an eye out for years for something 
he could sell, not to a neighborhood, but 
to the world. If it had been a safety 
razor or a sulky plow it would have 
been all the same to him. It just hap- 
pened to be rubber heels. 

-You see Humphrey O'Sullivan is an 
Irishman, and a County Cork Irishman, 
at that. He graduated at the National 
Schools and made a specialty of voice 
culture and oratory, winning several 
prizes for his eloquence. Note this, for 
you will soon see how his mastery of 


the English language became an impor-- 


tant factor in his success. y 
O'Sullivan landed in New York in 
1874 when he was just 21, determined 
to get rich without unnecessary delay, 
althougħ he had no capital except a fair 
knowledge of the printers’ trade. Find- 
ing after three years’ labor at the case, 
that his bank account had not increased 
alarmingly, he went to Lowell, Mass., 
and joined his brother Jim in a shoe 
store, their joint capital being $1,300. 
They allowed themselves each a salary 
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One day he heard that a firm in Bos- 
ton was making shoes with rubber heels. 
He boarded the first train for Boston, 
and tried to obtain the Lowell agency, 
but a competitor had got ahead of him. 
Humphrey bought one pair for himself 
and went home to study those heels. 
They were thick and heavy and hard and 
held in place by screws. After one con- 
secutive day’s wear the rubber was 
rubbed off down to the screws, so that 
the wearer walked on the screws and 
not on the rubber. 

“I can beat that with one hand tied,” 
said Humphrey. Suiting action to word 
he sketched a rubber heel to be held in 
place by five nails with washers coun- 
tersunk deeply, to keep the rubber from 
ripping off the nails. Then he went 
down to Boston again and arranged 
with the Boston Belting Company to 
make up a suitable compound of rubber 
with the proper resilience, toughness and 
durability. After that, in 1899, he se- 
cured a patent on his invention. 

He wanted to start in business in the 
store with Brother Jim. But Jim could 
see nothing in rubber heels. So Humph- 
rey moved into another building and 
started in alone. You see he couldn't 
get any one to work for him. What! 
Give up a steady job to work a few 
weeks for a Nut who thinks he can 
sell rubber heels? 

Right away Humphrey adopted the 
policy which has so endeared him to 
the American publishers. He advertised 
and advertised big. By the end of the 
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repeatedly asked O’Sullivan to take back 
his old stock. Jim knew a good thing 
when he saw it, so he attended strictly 
to the shoe store, although he had a 
fourth interest in the rubber heels, leav- 
ing Humphrey to ruin himself if he 
wanted to. 

O’Sullivan adopted the eight-hour sys- 
tem for himself—eight hours twice a 
day. He knew that shoe dealers and 
cobblers would not be amenable to rea- 
son, so he paid no attention to them but 
set out to sell his idea to the shoe-wear- 
ing public, realizing that of course the 
dealers would have to meet the demand. 
At first the heels sold for 75 cents at- 
tached, but O’Sullivan knew that was 
more than they were worth. To oblige 
dealers to keep the price down to 50 
cents he advertised the rate and thus 
kept the matter under control. 

Soon after he started business, the 
Goodrich Rubber Company, of Akron, 
Ohio, came to him with a formula for a 
better compound. O'Sullivan made it 
still better by adding 10 per cent more 
pure new rubber. The compound is a 
secret which makes the O'Sullivan heel 
so different from all others. On that 
secret the enduring success of the inven- 
tion has been built; for no article, no 
matter how fervently boomed can retain 
favor long, if it hasn't solid merit. The 
heels are still made in the Goodrich fac- 
tory, which has been enlarged again and 
again to accommodate those trouble- 
some heels until it is now said to be one 


(Continued on page 263) 
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New York's Newest Hotel, The Commodore, Has a Host of New Scientific Ideas to Show Its Guests. For 


Floor Level and Not One Half 
Electrical and Other Machine 
the Dis 
NE of the most beautiful hotels in 
New York, the Commodore, has 
incorporated ideas which are the 
acme of perfection in hotel design. Take 
for instance the electric elevators. These 
are so arranged that should the operator 
decide to stop at the seventh floor, the 
elevator cab does not stop one foot above 
the floor level and then glide down to a 
foot below and finally, after much undu- 
lation, come to its position. On the con- 
trary; if the elevator slips by the floor a 
contact shoe automatically closes a cir- 
cuit, which operates a secondary motor 
and the elevator is gradually brought to 
a position exactly on a level with the 
floor landing. 
The rooms, each and everyone of 
which are fitted up differently, have 
electric clocks installed, whereby it 15 


GERMAN architect, Herr Tie- 

mer, has invented а universal 

language of absolutely astonish- 

ing simplicity. The question 

here is not of a universal lan- 

guage in the strict sense of the word, for 

example, such as Volapiik or Esperanto, 

but the idea is to supply a method of 

comprehension, which presents for every 

language the advantage. that there is 

no troublesome study or learning of it 
required. 

“Timerio,” as this inventor tells the 

interested public, is based on the fact 

that all conceptions among all civilized 





os: y Google 


Foot Above or Below. 
Provided in the Kitchens and Various Departm 
hes, Peeling the Potatoes, or Cleaning the Silverware by Hand—Machinery Plus Electricity Does it All. 


An Electric Chime Alarm Clock, Giving Correct Time 


not necessary to announce the time when 
one intends to arise. The guest walks 
over to the clock and sets it and then 


retires, and in the morning a pleasing 


chime awakens the slumberer. These 
clocks are absolutely correct and are 
operated by a master clock in the sub- 
basement, which closes the circuits thru 
a series of relays, and thus give accurate 
time. Should the clock stop for any rea- 
son, the master relay will automatically 
reset the clock, and here radio time sig- 
nals are obtained by the operator at 12:00 
noon and 10:00 p.m. Eastern Standard 
time, as transmitted from the Arlington 
station. There is also a Western Union 
clock with its corrected hourly sign upon 
it, which enables the operator to keep 
his master clock correct up to the sec- 
ond. . Several novel innovations appear 


2—5*/— (10) — 690° 
1 — 60* — 9/90 


races are the same. It is only the way 
of expressing them that varies. If you 
can give then, to each conception an in- 
ternational form of expression, it will 
be understood everywhere. The sim- 
plest form of expression of this type 
consists in the Arabic numerals. For 
instance, instead of the conception “I,” 
we can use the figure 1. Instead of “you” 
we can use the figure 2. Now for “write” 
we can take the number 30 and for 
"letter" the number 980. Then if we 
have the series of numbers, 1-30-980, they 
will indicate "I write a letter." The mere 
putting of these numbers in succession is 
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One Thing the Electric Elevators Stop at the Exact 
“via Radio," Appears in Each Guest's Room. The 
ere is No Such Thing as Drying 


in the kitchen, where we find large drums 
for cleaning the silverware, which :re- 
volve, shaking the silverware around 
amongst steel pins and ball bearings, and 
polishing it at the same time. ' 
Superheated steam automatically 
washes the dishes, and they come out 
practically dry and need but slight pol- 
ishing to give them their luster. Soup 
is boiled in gigantic copper pots; the gas 
ranges are of the latest improved type; 
in them the gas heats clay balls to in- 
candescence. Potato peelers capable oí 
taking care of a whole barrel of pota- 
toes at a time relieve the cooks ef this 
unpopular labor. A candy kitchen is 
also provided wherein all kinds of deli- 
cacies, in the shape of dolls, roses and 
flowers and many other forms, are made. 


not sufficient. The system must be flex- 
ible; like all languages, it must have its 
grammar. Therefore, to express the past, 
the number is underscored; thus 30 means 
“wrote.” The future tense can have a 
stroke placed over the number, thus 30 
means “wiil write." The plural is ex- 
pressed by an exponential 2, thus 9802, 
means "letters." A noun can be declined 
for instance: 
6215 the father 
` 6215II of the father 
6215111 to the father. 
Adjectives can also be compared: 
(Continued on page 255) 


Why Be Bald? 


By JOSEPH H. KRAUS 


AVE you ever heard of grafting 
hair upon a bald person’s head, 
or in fact anywhere else where 

a natural fuzz, such as that which some- 
times ornaments the upper lip is de- 
sired? No? Well, this is done today 
by the eminent physician, Dr. Parsegan, 
of New York City. His experiments 
have extended over a period of many 
years, and he has now demonstrated 
by grafting some hair on his own head, 
as well as convinced several members 
of the Bald Head Club, that such a 
thing is indeed possible. Dr. Parsegan 
has shown us quite a tuft of hair, which 
he has grafted into his own head, say- 
ing, às he tugged at the tuft with con- 
siderable force, “You see I believe in 
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The First Practical 
Operation for Graft- 
ing Hair on a Bald 
Head by a Process 
Just Perfected by 
Dr. J. S. Parsegan, 
the Prominent New 
York Doctor; it 
Was Performed at 
the Annual Ban- 
quet of the Bald- 
head Club of Amer- 
ica at Torrington, 
Conn. The Doctor 
Ingrafts Upon the 
Head of Each of 
the Subjects a 
Half Dozen of 
Healthy Hairs 
Plucked from the 
Heads of Beautiful 
and Healthy Maid- 
ens and Specially 
Prepared for Plan- 
tation, Either Blond 
or Brunette as De- 
sired. 
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playing the goat myself. As the old 
adage goes, try it on the dog first. I 
have consented to be the dog and the 
result is quite startling.” 

Dr. Parsegan’s method is quite inter- 
esting. He first treats the scalp so as 
to encourage the growth of hair should 
any capillary growth start. By vibra- 


HAIR FOLLICLE 


| SECTION OF HAIR AND 


tory operations, X-Ray, ultra-violet 
light and massage treatments he stimu- 
lates the scalp in every manner known 
to the modern scientist (and we may 
add here that Dr. Parsegan is not a 
backward doctor by any means, as his 
office is well supplied with high fre- 
quency apparatus and all other up-to- 
date therapeutic apparatus). After this 
treatment Dr. Parsegan inserts into a 
small machine a long female hair, not 
because the female hair grows better on 
a man’s head, but it is rather difficult 
to find a man with hair 18 to 20 inches 
long. He then goes over the scalp 
with the aid of a magnifying glass and 
the instrument and presses a tiny but- 
ton whereupon the following operation 


within the tissue and a knife cuts the 
hair off short. He then proceeds to an- 
other location and if possible plants the 
hair into a follicle. The root of the hair 
is not planted into the scalp. Dr. Par- 
segan has noted that when a black hair 
is planted upon a blond man's head, if 
the hair succeeds in growing, it becomes 
blond; but even sbould he be unsuc- 
cessful in making the hair grow on 
every person, the toupee which this 
method furnishes could readily take 
place of those now in use. The scalp 
could be washed just as any other head 
ої hair could be washed and the toupee 
would not be removed whenever a 
man's hat is taken off. We would not 
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takes place: Two lances force their way 
into the scalp carrying between their 
jaws a section of the female hair. The 
method of operation is very similar to 
that employed by the mosquito when it 
inserts its spears (at least they feel that 
way) into the skin of man. The jaws 
then spread slightly, leaving the Һаіг 
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have to chase his wig down the street 
in the event that a gust of wind had 
decided to relieve him of his priceless. 
treasure. It is believed that the hair 
thus implanted has a tendency to re- 
stimulate the follicles which have re- 
mained dormant for a long time. 


Copper, Lead and Iron Hardened at Last 


An inventor recently called on the editors 
and showed them some very remarkable 
specimens of pure copper, pure lead and 
cast iren, which he had hardened till they 
were like steel. The inventor of this process 
which has frequently and popularly been 
called, “The Lost Art” of the ancient metal 
workers, is Mr. H. W. Hoops, of Mont- 
clair, N. J. Mr. Hoops, who is a well- 
known American chemist, explained that he 
had spent the best part of his life studying 
this enthralling subject of how to harden 
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copper, and when he had found the chemical 
process for accomplishing this result, he 
naturally thought of the idea of trying to 
harden lead. The experiment proved suc- 
cessful and the sample of hardened lead, 
which Mr. Hoops showed the editors, was 
thoroly satisfactory in every way. It has 
long been desired for many different pro- 
cesses and industrial employments to be 
able to harden cast or wrought iron. It has 
been possible to chill cast iron or also to 
case-harden wrought iron with potassium 
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cyanid and there are other methods of im- 
proving the quality of cast iron such as by 
toughening it, this result being known as 
malleable iron, bui this is a very slow 

rocess and the iron has to be kept at a low 
feat in charcoal and cinders, for a period of 
several weeks, and it is not much tougher on 
the average than the iron in its original 
state. Mr. Hoops, therefore, seems to have 
discovered a hitherto impossible valuable 
chemical process, which has a very exten- 
sive field of application open before it. 
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Soaring Like the Bird 


By DR. ALFRED GRADENWITZ 


HE development of the flying 
machine has not been a normal 
process: When, at the outbreak 
of war, military considerations 
made the immediate design of 
suitable types of air-craft imperative, 
the speed had to be raised by an ex- 
cessive increase of motive power, which 
at the same time, tho at an expense in- 





admissible in normal times, insured a 
moderate degree of safety. From an 
economical point of view, the modern 
airplane therefore is most unsatisfac- 
tory, the performance of even the best 
machines entailing a relative consump- 
tion of energy, many times higher than 
the flight of any bird. Whereas an air- 
plane of, say, 8,800 lbs. weight requires 
an expenditure of about 200 HP., that 
is to say, about .05 HP., per kg. (2.2 
lbs.), to be kept flying in the air, the 
heaviest flying bird, the albatross, if in- 
creased to the same size, would only need 
10 HP., the stork only 2 HP., the swallow 
1-3 HP., the fly 1-16 HP., and the 
gnat (likewise increased to the size of 
a giant airplane) only 1-200 HP., to lift 
its body. This strikingly illustrates the 
inefficiency of  man-built flying-ma- 
chines, as compared with Dame Nature's 
own solutions of the flying problem. 
Dr. R. Nimfiihr, of Vienna, 
has investigated the cause of 
this inadequacy and has come 
to the conclusion that the pres- 
ent airplane theory is mainly 
responsible for it. In fact, the 
atmospheric air where the fly- 
ing machine is moving, had so 
far for the sake of simplicity, 
been considered as a liquid ra- 
ther than as a gaseous fluid, 
so that the “hydrodynamical” 
laws underlying ship construc- 
tion could immediately be ap- 
plied to the designing of air- 
planes. Nimíühr therefore pro- 
poses substituting for the pres 
ent theory an “aerodynamical” 
theory, where the cohesion and 
compressibility of air аге 
fully taken into account. 
The rigid and immovable 
supporting planes of the present 
airplane are replaced by adjustable 
* and elastic wings comparable with those 
of birds, and by fitting these wings with 
sensitive automatic gauges, a soaring 
flight is supposed to be made possible. 
Ipasmuch as the mótor may thus be 
braked or stopt temporarily, a consid- 
erable saving of energy is obviously ob- 
tained. In the classic rigid-wing air- 
plane, where the lifting power is de- 
pendent upon the flying speed, soaring 
was only possible above a certain min- 
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The Nimfuhr 
Soaring Airplane 


imum speed, and the airplane, in order 
to rise, required a rather considerable 
starting distance. In Dr. Nimfiihr’s air- 
plane, on the other hand, with its quick- 


The New Airplane Designed by Dr. Raimund 

Nimführ. These Views Show the Upper and 

Lower Surfaces of the Plane and a Compre- 

hensive Side View. Here the Rigid Planes 
Are Replaced by Elastic Wings. 


ly flapping wings, soaring is possible 
even at very low flying speeds, and 
rising from a very short starting course, 
that is to say, on a narrowly limited 
ground. 

The Soaring Airplane mainly com- 
prises two carrying wings and two 
propellers. In spite of this apparent 
similarity of design, there is, however, 
a radical intrinsic (as it were, “physio- 
logical”) difference in the design and 
efficiency of the various organs. 

Whereas the flying bird, having lost 
its balance, is brought back into it in- 
stinctively, by the working of what has 
been termed a “sixth sense,” the flyer, 
tho not devoid ofa sense of equilibrium, 
had so far to rely for the stabilization 
of his machine on the intelligent, non- 
automatic control of a steering device. 

In the Nimführ airplane, this control 
is effected automatically by a stabilizer 
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The Diagram Shows the Lay-out of the Machine 
Which Is Said to Fly With Minimum Expenditure of 
Power by Wing-jerks as Well as by Planing Action. 


entirely independent of the relative 
speed between the machine and the at- 
mosphere; it is, as it were, some sort 
of mechanical brain, where mere dis- 
turbances of balance will set the proper 
steering levers working. The pilot has 
nothing else to do but to steer his hor- 
izontal course like the motor-car driver 
on the ground. Should he happen to 
faint or otherwise lose control of his 
machine, the latter would automatical- 
ly continue its horizontal course, as 
long as the engine is working, in order 
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afterwards smoothly to land in a glid- 
ing flight. 

. The Stabilizer comprises an Equilib- 
rium Gage, any disturbance of which in 
any one of the three directions will 
actuate or stop an auxiliary motor thus 
Л ‚ ^" corresponding steering de- 
vi „че various stéering devices will 
control the rotation of the supporting 
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(carrying) and tail surfaces as well as 
the length of the wings and tail (by: 
an arrangement allowing them to be 
rolled up), the same as a flying bird 
will fold up its soaring sails, thus con- 
trolling their size. This is made pos- 
sible by providing hollow wings de- 
signed to be blown up and the length 
of which, by the action of compressed 
air, can be increased as desired. By 
this admirable arrangement, the soar- 
ing capacity of the airplane is mani- 
folded and the old problem of rising 
without any start and landing without 
any run-out is solved and a source of 
considerable danger removed. 

The two propellers are only auxiliary 
organs, being used, e. g., in rapidly ris- 
ing from the ground. The driving agent 
proper is derived from differences in 
atmospheric tension produced by рег- 
iodical jerks on the mass of air below 
the wings. In fact, according 
to an hypothesis for the first 
time enunciated by Prof. Exner, 
of Vienna, the soaring of birds 
is based on a rapid flapping mo- 
tion of the wings, which, tho 
being imperceptible already at 
relatively. short distances, sets up 
waves of atmospheric pressure 
affording a sufficient support to 
the flying bird (or insect). Dr. 
Nimführ in a similar manner 
causes the airbag of his hollow 
wing to set the air vibratin 
by alternately blowing up an 
drawing in the pneumatic car- 
rying surface which at its ün- 
derside is closed by some sort 
of membrane. A pulsating wing 
such:as$ this would in the case of 
an air-stroke wave-length of, 
say, 1 meter, with a load on 
the wing of 31 lbs. per square meter, 
generate a lift of 528 Ibs., for each horse- 
power of the motor. A modern biplane 
would thus only require 10 H. P. 

Soaring flights of considerable length 
have already been obtained in connec- 
tion with trials on small-size machines, 
and recent tests on large wings have 
brought out the possibility of applying 
the same principle to huge machines. 

The Nimführ airplane provides an 
even higher degree of safety than that 
of the railway or automobile. 


The Swimming Collar 


By MRS. J. B. FLOWERS 


ANY times has one said, “I wish 

I could swim, but every time I 

try, my head goes under water, 
I then get frightened and all my hopes 
of ever -learning vanish.” At last this 
great disadvantage, “head going under 
water” has been done away with, for 
recently a new device called the Swim- 
ming Collar has been. invented. 

It is a high, transparent, celluloid, 
eylinder-shaped collar, made water-tight 
across the bottom by rubberized fabric 
that fits snugly about the neck. The 
Collar is very light, it weighing but 7 
ounces, and floats like a cork upon the 
water. It lifts the head, when in the 
water, with a buoyancy of about ten 
pounds, therefore keeping the head from 
sinking, and since the top of the collar 
is partly open to the air, because of its 


The Telephone 


We suppose that our best friend would 
cut our acquaintance if we stated that 
we were going to “tell a phon-y” story. 
We have all heard of the liquid notes of 
the skylark and of the nightingale. Well, 
if you want to carry out the illusion, go 
on a lark that is 
sky-high, an d 
make your night 
on Broadway a 
perfect gale and in- 
дове in liquids 
also, our artist 
shows you how. 
You want to get in 
front of a telephone 
deceiver; look into 
the face of a re- 
ceiver converted in- 
to a transmitter, 
ри your half dol- 
ar in the slot, and 


The Latest Style in Swimming De- ; 


vices—the Swimming Collar. It isa 
High Transparent Celluloid Collar 
Made in the Shape of a Cylinder and 
Water-tight. _ Across the Bottom 
There Is a Rubber Fabric that Fits 
Snugly About the Neck. The Collar 
Weighs About Seven Ounces and It Is 
Provided with Air Holes in the Top. 


breathing holes, the swimmer сап 
breathe freely. 
It is truly a wonderful thing, for 


never before has there been a simple 
convenient device available, which 
would support the head, thus keeping 
the hair dry, and at the same time pre- 
vent water entering the beginner’s eyes, 
nose and mouth. When using the Swim- 
ming Collar, a beginner can learn to 
swim the first time he or she goes into 
the water, for since the head is held up 
out of the water and all water kept 
away from eyes, nose, and mouth, he 
or she becomes self-confident and ven- 
tures forth into the deep without any 
hesitation or fear. I have seen small 
children put on a Swimming Collar and 
swim off as tho they were old at the art. 
It is indeed pleasant for women to use, 









of them lov- 
ers of hooch. 
After you 
have found 


the locality of ` 
a few such se- 





tor it keeps the hair dry, something the 
bathing cap never has succeeded in 
doing. 

Swimming is a very popular sport of 
the American people. It is such a perfect 
form of exercise, that every muscle 
is brought into play and equal. develop- 


ment is assured. This is one reason 
for its popularity with women, mak- 
ing her more graceful and rounded 


but up to the present time there have 
been so many disadvantages in trying to 
learn to swim that not nearly so many 
have enjoyed this great sport as other- 
wise would have. But the coming of 
the swimming collar has dispensed with 
all discomfiture, and now the timid as 
well as the brave can dive forth into the 
cooling waters and enjoy this greatest of 
all sports—SWIMMING. 


as a Bootlegger!! 


ductive telephones, as the one we por- 
tray, personal liberty will cease to in- 
terest you—you will have all you want 
without it. 

All this may sound like a_ phoney 
story but it actually happened a few 
weeks ago in a New 
York  saloon. It 
worked as follows: 
The thirsty cus- 
tomer who was 
wise to the game, 
walked up to the 
bar and slipt thc 
bartender a good 
American green- 
back. The barten- 
der then slipt the 
thirsty one a nickel 
and a cup; he then 
got in line with the 
other would-be tel- 


ird Ф ephone users. When 
Akg E his turn came we 
URBE SS EEA ЕНИР ” from а Telephone May Sound Almost Impossible, but Here's Н learn that. herde 
ennessy” from a Telephone si e, but Here's How : А 
me be a varade of It A ly Happened. The Thirsty Customer Slipt the ender a Greenback and He Received in posited the nickel 
the unterrified lov- Exchamge a Cup and a Nickel. ing Wise He Enters the Innocent-Looking Telephone Booth, in a slot device, 
ers of personal Places the Nickel in the Slot Device and Turns the Knob. Your Ug och Hon. ives the Answer— turned the knob 
freedom and some if Not, Note the Two Gentlemen at the Right. and Oh Boy! 
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Electric “Mule” Hauls French Canal Boats 


Boats and It Would 
Seem to Merit the 
Study of American 
Engineers. As Will 
Be Seen an Electric 
Motor Is Geared 
to Friction Wheels 
Which Cause the 
“Мише” to Progress 
Along the Cable, 
Current Sup- 

ied to the Motor 
rom a Trolley Wire 
by Meansof a Shoe- 

Sliding Along it. 


A Folding Fire Escape 


The two accompanying photographs illus- 
trate one of the latest and best devices yet 
brought out for the protection of human- 
kind when a fire breaks out in residences or 
hotels, etc. This very ingenious fire esca 
when not in use folds compactly against the 
side of a building, as shown in one of the 
photographs herewith. The device con- 
sists of a lazy-tong step-extension, which can 
be extended. to the ground as shown in the 
second photo. 

This lazy-tong extension can be easily 
controlled from the balcony, when the 
collapsible steps are folded into two tiers, 
one above the other. A child can easily 
lower this device and descend in safety to 
the ground. The steps are so arranged that 
it is said there is not the slightést danger to 
a person descending them. Not a jar is felt 
in this operation due to the well adjusted 
construction. 

The folding steps are balanced by means 
of weights fastened to steel cables, which 
pass over pulleys mounted in the wall of the 
building, as becomes apparent by looking 
closely at the accompanying photos. This 
arrangement of the fire escape steps would 
seem to be a decided improvement over the 
solid steel ladder or stair used on the average 
fire escape today, as these do not always 
operate so easily as intended, and where 
women happen to be the first ones to push 
these ladders down in the event of a con- 
flagration, they do not like the idea of walk- 
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Here We Have the Newest 
Compact Folding Fire Es- 
cape 
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E illustrate a system 
аё; of traction for canal 


boats which has been 
subjected to a full sized scale 
working trial on the Saint- 
Maurice Canal, near Paris. 
The illustrations explain 
themselves to a great extent 
—a cable is carried parallel 
to the canal and on it a 
species of aerial locomotive 
or tractor travels by electric 
power. The weight of the 
tractor is only about 1,300 
pounds. It contains a ten- 
horsepower series wound 
motor operating at 500 volts. 
It is carried by two vertical 
grooved wheels running on 
the cable, while the traction 
is given by two pairs of 


E 


MA 








horizontally opposed wheels which grip ' 
the cable between them and are , 
actuated by the electric motor. By a 
system of levers the traction effect can 
be multiplied to any desired extent, so 
that there will be no slipping. Universal 
joints are used to improve the flexibilit 

of the mechanism so that it can adapt itself 
to all the inevitable irregularities of a 
suspended cable. The man in charge 
of the canal boat regulates the action of 
the tractor. By means of the traction 
cable he is able to release the traction 
wheels from their pressure upon the cable, 
and the motor is started and stopt and 
the traction rollers are controlled from 
the boat entirely by the towing line. 

In the general view is shown the sys- 
tem of supporting the heavy steel cable 
which carries the weight of the traction 
engine. It will be observed that the 
shape of the frame-work 
or chassis of the tractor is 
such ae to enable it to 
pass the points of support 
of the cable without hit- 
ting the poles. Its light 
weight enables a compar- 
atively small cable and 
reasonably light poles to 
be used for carrying it. 
The power is taken from 
an overhead power wire 
whose supports can also 
be seen in the picture. 
The boat is just entering 
a lock and the photograph 
certainly presents an in- 
teresting view of French 
canal practise. The 
detailed view of the 
tractor, with its casing 
removed, shows the resist- 
ance coils and general 
electriccontrollingappara- 
tus, all of which at first 
sight at least, seem 
somewhat complicated. 
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The Folding Steps of This Fire Escape Are Bal- 

anced by Means of Weights Fastened to Steel 

Cables, So That They Can Be Extended Very 
Easily and in the Shortest Possible Time 


ing half way out on the ladder before it 
starts to descénd, as has been forcibly 
demonstrated in several cases which the 
writer has come in contact with. With these 
collapsible steps, properly installed with 
balance weights and cables, women would 
not find it awkward or dangerous to pull the 
handle lowering the steps and then to walk 
down them. 


A Home Weather Bureau 
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‚ Especially for Boy Scout The 
hown (ied The Outfit In M 


One of the Best mental Outfits for p Bo: 
d Minimum Thermometer Weather 


Troops, Is the New per m F 
cludes an Aneroid Barometer and a Maximum 


— 


as Well as Wind Gage, Which the Instructor ts Shown Demonstrating. 


OW many of us have often wished and 
longed for an outfit, wherewith we 
could predict weather, without the 

‘necessity of relying upon newspapers eight 
or ten hours old, to tell us what the after- 
noon will bring forth. Very often the report 
is found erroneous, while at the same time 
it may have caused us to abandon a much 
desired trip. A leading toy manufacturer 
in this country has now stept forward with 
a small weather bureau outfit, which can be 
placed in the hands of any enthusiastic ex- 
perimenter or anyone interested in the sci- 
ence of weather prophesying. This outfit 
comes complete with a very interesting in- 
struction book. In our photographs we 
show some of this apparatus set up. Thus 
there is a weather-vane or a wind-vane, to 
express the term correctly, indicating the 


direction of the wind. An anemometer is 
included which enables us to determine the 
velocity of the wind. This anemometer on 
rotating operates a series of gears, one of 
which makes contact every revolution with 
a spring, closing an electric circuit. Wires 
are led from the anemometer thru two bat- 
teries, toa small incandescent light, so that 
for every revolution of the brush- holding 
gear, the light will flash. The number ot 
flashes of light in 15 seconds will give the 
velocity of the wind in miles per hour. 
Then there is a sunshine recorder con- 
sisting of a metal case, cylindrical in form, 
with metal caps turned upon the ends. On 
each side of the case are small holes, thru 
which the sun casts its rays and records its 
movements, the duration and intensity of 
its light upon a small piece of blueprint 


Simple Induction Motor for 


The steed a of noise has been the 
stumbling block for most attempts at 
electric, drive for phonograph motors, 
this being due to the fact that the motor 
is mounted directly above the bell or 
sounding apparatus of the phonograph, 
and any tendency to vibrate is imme- 
diately, amplified so as to interfere with 
the reproduction of the record. 









The Ring of Copper 

e Is О 
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Chester I. Hall, an elec- 
trical engineer has devel- 
oped a new electric mo- 
tor to be used on phono- 
graphs. 

It is a small induction 
motor somewhat similar 
to those used as the mo- 
tive power of induction 
watt-hour meters, and 
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consists of a rotating element fastened 
to the shaft of the turn-table and run- 
ning between two field coils. The 
rotor is formed of a ring of copper of 
about six inches inside diameter and 
about one and a half inches wide sup- 
ported from the main shaft by a cast 
aluminum spider. 

The rotor revolves thru a shifting 


Turntable 


Speed 
Adjustment. 


Copper Disk 
Torque Table 


Centrifugal 
Governor 


Governor 
Friction Disk 
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Scout at the Right Holds the Wet and Dry Bulb pur Thermometers. 


paper inside the cylinder. When the paper 
1s soaked in water, so as to be developed, a 
permanent record is obtained. Another 
very wonderful piece of apparatus included 
isananeroid barometer. Thus if the barom- 
eter has been standing at 30.9 and suddenly 
drops to 29.5 or below, it would generally 
indicate rain. A maximum and minimum 
thermometer is included in the outfit, which 
are to be set by the aid of a magnet and 
wet and dry thermometers are also to be 
found together with a table of relative hu- 
midities. Last but not least, a rain gage, 
beautifully nickeled, is included and the 
price of the outfit is so reasonable that no 
experimenter, and in fact, no one who is at 
allinterested in the weather (and we allare), 
should be without it.—Photos courtesy А.С 
Gilbert Company, by our staff photographer. 


Phonograp ph 


magnetic field produced by field coils 
wound on laminated magnetic circuits. 
Thus, since the revolving element is fas- 
tened directly to the main shaft, all 


necessity for high speed gearing, belting, 
or friction drive is entirely eliminated. 
This main shaft is supported below on 
an adjustable, hardened steel ball step- 
bearing in the lower bracket. 
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Supply 
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The Arrangement of the New Al- 
ternating Current Phonograph Mo- 
tor Is Here Shown, Ready to Op- 
eratea Pathé Machine. The Motor 
Exerts Maximum Pull at Starting 


It was found quite diffi- 
cult to eliminate the noise 
caused by the magnetic hum, 
due to the sixty cycle circuit, 
but this was accomplished 
by a proper design of the 
supporting brackets and 
spider, as well as by the 
elimination of vibration in 
the motor board itself. 


The "Aerohydrotor 


By EDWIN F. LINDER 


ALK about speed! Is 200 miles 
per hour a fast clip? Well, that 
figures 3 1-3 miles per minute 
or 290 feet per second. Now, 
that may seem a great distance 

to cover in a short space of time, ‘yet 
if exprest in terms of rotation it will ap- 
pear to the trained mechanical mind to 
be rather ordinary. 

The Aerohydrotor is designed to 
travel at the rate of 200 miles an hour 
under normal conditions. The diame- 
ter of the propeller-iotors being about 





of smaller proportions produced for pur- 
poses of super-rapid ocean transit. 

In describing the construction of this 
"Speed King of the Seas" it may be of 
interest to state that the craft consists 


chiefly of three units. “No. l"—the 
propeller-rotor-tube, which takes the 
place of the usual hull. “No. 2"—the 


gas-bag. “No. 3'"—the quarters, pilot 
and machine compartments. When in 
operation Units "No. 2" and "No. 3" 
remain in a fixt position, while “No. 1" 
revolves. 


LEFT PROPELLER 
ROTOR TUBE 
„© SS 


It can be easily understood that the 
steering is accomplished by speeding up 
or slowing down one or the other side 
of the spider-frame driven on the axis, 
upon which are mounted telescopic 
sleeves carrying the driving gears. The 
spider frame arms are hollow; thru 
these ballast water is expelled after the 
Aerohydrotor starts on its voyage. 

On approaching its destination ballast 
water is again pumped into the tube. 
In this manner a greater degree of 
stability is maintained. 


RIGHT PROPELLER 
ROTOR TUBE 


“PROPELLER 
BLADES ` 
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є RAS t Ae 


_ SECTIONAL VIEW = 5 
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The ‘‘Aero-hyd-rotor” is the Latest Idea in Ocean-Going Craft and is Designed to Travel at a Speed of 200 Miles Per Hour or More, so That It Could Cross th- 


Atlantic in 12 to 16 Hours. The 
Also by 


93 feet. Let us assume, for the purpose 
of illustration, that íriction and air re- 
sistances are not to be considered and 
that the diameter of the propeller-rotors 
is 93 feet. With each revolution thereof 
a distance of 290 feet can be attained. 

As the Aerohydrotor is so constructed 
that it makes at an average one revolu- 
tion per second—only sixty turns each 
minute—it surely can not be said to be 
breaking the record for rotation. This 
is really a very old fashioned rate, com- 
pared to high speed electro-motors run- 
ning 1,000 revolutions per minute, or 
even higher. So with the one turn the 
Aerohydrotor traverses over 290 feet 
each second, or in sixty turns — 17,400 
feet (3.3 miles) per minute. Then in 
making 3,600 revolutions per hour — a 
very low rate indeed—it leaves in its 
wake just 1,044,000 feet or 200 miles. 

It is quite possible that by tuning up 
the AeroLydrotor a much higher rate 
of speed will eventually be obtained, or 
the same 4istance covered with a craft 
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Gigantic Wheel with Its Pro 
the Huge Gas Bag at the Top, Which is Filled With 


lling Blades Measures 93 Feet in Diameter 
elium—the New Non-lafammab 


So far as possible all parts are made 
of dur-aluminum, and wire stayed. This 
lends both strength and the necessary 
feature of light weight to the structure. 


The motive power is furnished by the 
installation of gas engines, located in the 
lower compartment, which is shown 
suspended from the passenger quarters. 
Stabilizers assist in keeping the craft in 
an upright position while in motion, the 
gas bag, at the same time, performing 
this service besides lifting the craft so 
that it keeps up well on the surface of 
the water. Light and heat are derived 
from an electric generator unit. Water 
pumps, a gas generator to replenish the 
supply are included in the equipment. 


It is difficult to explain, without go- 
ing into great detail, the peculiar con- 
struction of the rotor-tube and propel- 
ler-blade ring. These are arranged so 
that each can be driven independently 
of the other, the tube being split, half 
rotating with cach set of propeller rings. 
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е Engines Drive the 


At this time it is not intended that 
the Aerohydrotor should be used for 
other than passenger and mail service 
in a limited way, where super-speed is 
of the greatest importance. While its 
advantages possibly do not contribute 
to the improvement in a large degree 
in the commercial field, except as a 
medium of rapid exchange of mail, the 
use to which such a speedy craít can 
be put as a weapon of destruction on 
the high seas in naval warfare is worthy 
of consideration. A fleet of these, act- 
ing as scouts to locate enemy squadrons, 
could patrol so great an area distant 
from defensive lines, that long before 
the approaching squadrons need be met 
in combat, all necessary arrangements 
for the attack could be made. 


Let us hope, however, that the Aero- 
hydrotor will only be used for the peace- 
ful purposes of super-transit on the 
great highways of the seas. 
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Mechanics in Animal Life — 


By WILLIAM BUTTERFIELD 
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Above: Ox-Fly Tools (Flesh 
Covering Removed) Compar 
to Abcess Knife and Lancet 


Photo Below 


ach as a furnace, the lungs as 

a pair of bellows, the eye as a 

photographic camera, the heart 
as a pump, with other similes of this 
kind. Do such mechanical resemblances 
exist? They most assuredly do. And 
furthermore, the machinery which man 
makes not only resembles parts of his 
own body at times, but every invention 
of his in the tool line seems to be a 
duplicate of a portion of the structure 
of some animal or plant. 

Nor are these resemblances in form 
only, for we find that they are actual 
working replicas—the physical member 
being in all cases more perfect in its 
operation and workmanship than is the 
artificial duplication. This sort of dupli- 
cation is common everywhere in nature 
and art, the remarkable, if not discon- 
certing part of it to most men is, that 
now after all the ages of human develop- 
ment he finds his inventive genius to 
be only a kind of animal instinct, and 
that all of his multitudinous labors and 
achievements are only exemplifications 
of the same kind of energy that creates 
an ant hill or a beaver dam. 

One cannot carefully review the facts 
revealed to us everywhere without rec- 
ognizing the existence of this common 
team-work. Man, for instance, after 
mental effort, experiment and research, 
creates an abscess knife and lancet. 
Both represent the most perfect, smooth 


HE human body is often referred 
to as a steam engine, the stom- 


Illustrates 
Paddles of a Whirligig, Com- 
pared with a Duck’s Feet. 


Above: Saws of the Saw- 
fly, and Below, Spiral Breath- 
ing Tubes of Insect. 


cutting instruments that he is capable 
of producing. Experiment has deter- 
mined their proportions and shapes, but 
nothing he can do, prevents their getting 
dull after a cut or two or becoming 
rusty or dirty; Now entirely unknown 
to the knife-maker, Dame Nature is 
turning out millions of tools of this 
identical nature. They are so small 
that the human maker cannot see them 
without the aid of a microscope, but 
they are so much like his knives, that 
the resemblance is not only startling— 
it is positively uncanny. 

What are these knives and lancets? 
What are their use? They form part of 
the blood-sucking outfit of the ox-fly, 
which, in addition to the two pairs of 
cutting tools, is fitted with a central 
sucking tube and two  hair-covered 
sponge lobes for cleaning purposes (see 
drawing upper left view). It is dis- 
couraging to a knife-maker to see this 
fly use these cutting tools; they never 
get dull, clogged or rusty. The insect 
jabs them thru the tough hide of an ox, 
cow, or horse, over and over again—a 
new jab with every swing of the dis- 
lodging tail or stamp of the vicious 
hoof of the troubled beast. 

Every variety of saw-fly has attached 
to the abdomen of its female a familiar 
style of keyhole saw, that is formed of 
two flexible blades with T-shaped backs 
which engage suitable grooves in the 
fixt parts of this divided structure. The 
saws move back and forth in these 
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Left: Spider's foot with Combs 
—Head and Bill of Toucan 
Showing Cutters (Scisors). 








Above: Hypodermic Sy- 
ringe Compared with the Fangs 
in the Head of an Adder. 
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grooves held in line by their backs 
clamped in the grooves." The saw teeth 
are of different sizes, all are reinforced 
at their sides. The whole apparatus is 
so flexible that it forms either a pair of 
flattened saws or a round tube. With 
this complicated tool, consisting of 
moving saws, frames, and n.otive ma- 
chinery in the form of muscles, etc., the 
insect cuts incisions like key-holes in 
the hardest vegctable material, and with 
svch ease and dispatch, that the tool is 
more oíten called an auger than a. saw 
(see drawing at top center). 

The hypodermic syringe is a highly 
specialized tool representing in its pur- 
pose, if not in its make, a high degree 
of human intelligence. It consists of a 
hollow needle, barrel-reservoir, and eject- 
ing arrangement, and is used so that 
narcotizing or other fluid can be made 
to enter the tissues or blood of the per- 
son operated upon. Now this idea is 
over a hundred thousand years old; the 
serpent has two fangs that have all of 
the qualifications of a hypodermic sy- 
ringe, with a few additional ones—the 
reservoirs are self-filling, there are selí- 
ejectors and the needles (fangs) have a 
way of keeping open even if not clean 
externally. Other animals are provided 
with this tool (stinging insects, spiders, 
etc.) and a whole volume would be writ- 
ten on the sagacity, or knowledge with 
which it is used for differe. purposes 
by animals. 

(Continued оп page 272) 


Doctor HacKensaw’s Secrets 


By CLEMENT FEZANDIE 


(Author's Note. It is certain that at no 
distant day, men will have discovered means 
of magnifying small objects to an extent at 
present undreamed of. As light and sound 
are both vibrations, 1t would seem as though 
the audion, which now magnifies sounds to 
any magnitude desired, should also, with cer- 
tain modifications, be able to magnify the light 
vibrations. A series of audions should thus 
serve as а microscope which will bring into 
our range of vision objects now invisible in 
our most powerful instruments. That day the 
secret of the atom will be solved!) 


“ ELL, Doctor Hack- 
ensaw, here I am 
again!" 

The speaker was 
Mr. Silas Rockett, | 

reporter for The New York P 

Daily Growl. 

"Glad to see you, Mr. Rock- 
ett. What can I do for you 
today?" 

"Well, our readers were so 
leased with the first interview I 
fad with you, that our chief has 
sent me to see if you have any 
new inventions to make public.” 

"You come just at the right 
time, Mr. Rockett, for I have 
just perfected an instrument 
which I regard as one of the 
greatest discoveries of our time. 
Thisinstrument will open up new 
worlds for man to conquer and 
will lay bare many of the secrets 

_of nature. And yet it is so sim- 
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ple, and my share in the invention is so 
small that I am afraid I shall never be given 
any credit for it.” 

"And what is your invention, may I ask?" 

"My invention," said the doctor, “is 
what І call a super-microscope.'"' 

“Is that all?” exclaimed Silas Rockett in a 
disappointed tone. “Just an improved mi- 


returned the doctor, smiling, 
"that is all! My invention is nothing but an 
improved microscope, and yet it is destined 
to revolutionize every branch of science and 
give an impetus to our arts and manufac- 
tures that will throw all past achievements 
in the shade. But let me first show you my 
instrument.” 

Doctor Hackensaw led the way into an 
adjoining room which was bare of furniture 
and which seemed to contain nothing but 
four microscopes, a camera, and some mov- 
ing picture machines. 


NO. 2—THE SECRET OF THE ATOM 


“These,” explained the doctor, “аге my 
first experiments before I struck the right 
path. What I wanted to find was a micro- 
scope capable of enlarging a minute object 
to any size desired, an instrument that 
would be as far superior to our best micro- 
scopes of today as these are to the human 
eye." 

“Indeed?” 

“Yes, and the problem seemed to me a 
very simple one. If one microscope can 


magnify an object a hundred diameters, it 
seemed to me that by catching the magnified 
image and viewing it through another mi- 
croscope of like power, the image would 
then be ten thousand times the diameter of 
the original object, and by continuing this 
process I could secure any degree of magni- 
fication desired.” 

“And did you succeed?” 

“Within certain limits, yes. You will 
readily understand my method from the 
apparatus here. I first make a micro- 
Shoes raph of some microscopic object. 
This frst photograph made on a moving 
picture film is about one hundred times the 
diameter of the object photographed. By 
throwing this image on a screen by means of 
a moving picture lantern I enlarge it again 
a hundred times. You will note, however, 
that my screen instead of hanging like a 
curtain, as ina movie theatre, lies flat on the 
floor like a carpet. In fact the screen is of 
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celluloid and forms the surface of the floor. 
The image, caught on the floor, is thus ten 
thousand times the size of the original ob- 
ject. Upon any desired point of this image 
I place a second microscope through which 
I make a new micro-photograph of the ob- 
ject one hundred times the size of the magni- 
fied image. This second film I project again 
upon the floor in a new place, thus magnify- 
ing the image again a hundred times. The 
image now is ten thousand times ten 
thousand times the diameter of the original, 
or in other words I have magnified the ob- 






























‘*, . . And Now the Image, 
Instead of a Mass of Wrig- 
ling Animalcules, Showed 
nly One Fierce-Looking 


Creature, Unlike Anything:the Reporter Had Ever Seen. . 


ject one hundred million times and yet have 
used only two microscopes and two screens. 
By using two more of each I can obtain a 
magnification of ten quadrillion diameters!” 

“Whew!” ejaculated the reporter. ''Sure- 
ly that ought to satisfy you. If you can do 
that with only four microscopes and four 
moving picture machines, you ought to be 
satisfied. I don’t wonder you call it a super- 
microscope.” 

“Yes,” returned Doctor Hackensaw, 
“but the trouble is these methods are so 
clumsy that the picture loses in distinctness 
at each enlargement. The first trouble is 
the illumination. I am able to throw an 
intense illumination upon the object to be 
enlarged, by first filtering out the heat and 
chemical rays that might injure my speci- 
men. Then, too, I use an intense light in 
my movie projector, and in lighting the 
screens for subsequent photographs.” 

(Continued on page 266) 
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Liquid Carbon 


By Dr. ALFRED GRADENWITZ 





The View Above Shows Melted Portions of Carbon at Surface АВ 
of Electrode. of 


O the man of science, there can 
no longer be any doubt as to 
the possibility of obtaining all 
chemical elements in any one 
of the three states of aggrega- 

tion—solid, liquid and gaseous! Still 
there was so far one element which in 
some way occupied an exceptional posi- 
tion—indeed, one of the most important 
and most wide-spread elements, viz. 
carbon, which had never with absolute 


t Drop or Globule 
elted Carbon. 


certainty been shown to be obtained in 


a liquid condition, and the opinion was 
therefore widely prevalent that carbon 
could not at all be liquefied. In the elec- 
tric arc, it of course exists in a gaseous 
condition, but it was frequently thought 
that solid carbon in this case did not 
pass thru any intermediate. The problem 
was all the more interesting, as the 
liquefying of carbon, according to Mois- 
san's early experiments, seemed to be 


Demonstrating Vividly How Carbon Was Successfully Melted 
by Ele АМЫ А УН ied. 


ed Drops Greatly Magnified. 


connected with the artificial production 
of diamonds. 

Tho many attempts had been made at 
the high temperature of the electric fur- . 
naces to convert carbon into the liquid 
state, no absolute evidence of positive 
results was so far available. Prof. | 
Lummer, some years ago, investigated 
the problem in a very thoro-going man- 
ner, but failed to obtain really con- 

(Continued on page 256) 


Photo-Mapping from the Air 


HE school geography of to-mor- 
row:.wil: differ undoubtedly in 

- шапу respects from those; which 

~ ave been in use in our schools 

. „dúring the. past twenty years, 

in that-they will be provided with a 
wealth of airplane views of famous spots, 
such; as mountain ranges, lakes, and in- 
land seas, so that when the student 
finishes studying опе ої these ultra-mod- 
ern geographies he will have almost as 
clear а' khowledge and mental image of 
these famous places, as if he had actu- 


MOTOR 
DRIVING 


ally traveled over the ground himself. 


We illustrate an invention of Mr. 
Frank Morris who has added to the 
camera an appliance which causes a min- 
iature electric motor to do the cranking 
work, usually imposed upon the photog- 
rapher. The motor driven by an eight 
volt, 60 ampere-hour battery, does the 
work otherwise performed by hand by 
the movie operator, so that the film is 
“grourd out" by electricity. It applies 
especially tó aerial photography, giving a 
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fixt speed of the motor and abolishing 
all unevenness of feed. 

We also give the portrait of Miss Mar- 
guerita la Barnetté*Archambault, who is 
one of the first of her sex to take 
"movie" pictures from the sky. . She has 
even cfost the frontier into Mexico and 
has made most successful pictures. In 
one case she took pictures at an eleva- 
tion of 2000 feet while the airpláne was 
traveling at 100 miles per hour, ‘and 
stood up in the. plane at the risk of her 
life to accomplish her mission, 





French Electric Score Indicating Board 
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. MERCKEL, 
M engineer in the 
service of the 
firm of Veuve Char- 
ron, Belanger» et 
Duchamp, а large 
French firm, has pro- 
duced a very elabor- 
ate indicating machine which 
can be adapted for many pur- 
poses such as giving the prices 
of securities on the stock ex- 
change, displaying the latest scores in 
a ball game, or the figures in a horse race, 
and we illustrate some of the features of 
this machine. ' 
The first illustration shows the operator 
seated at a desk with a great number of 
keys in front of him, to a certain extent 
suggestive of a telephone system. By 


Electric 


UR readers are familiar with 

with the peripatetic musi- 

cians, who perform on a 
number of instruments simulta- 
neously, using hands, mouth and 
feet for the different types of in- 
struments. In the electric instal- 
lation we illustrate, is shown the 
last thing in this line of multiple 
performance, where the musical 
expert calls upon the electrical en- 
gineer to help him out in his ef- 
forts to do two or more men’s 
work in one. 

Two instruments only аге 
played in the present case. The 
hand working on the fret board of 
the banjo, incidentally plays a sec- 
ond instrument. The twang of 
the banjo is softened down by 
the liquid notes of the tuned glass 
disks constituting the so-called 
xylophone, and the effect of the 
two instruments is certainly to be 
admired. 

Now, as our Mr. Kirk strums 
his banjo gaily in the spotlight 
the glass discs of the “xylophone” 
ring out in perfect unison with the 
notes and chords struck on the 
banjo. As the photograph shows, 
the wiring is carried out very 
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he causes discs, 
back of the display board and carrying 
numbers, to be rotated by electricity an 

to be stopt at any desired position so as 
to give different readings. Without going 
into details of the exact electrical construc- 
tion it is sufficient to mention that 


operating these keys 








they are turned as desired and arrested in 
any determined position by the тапіри-: 
lation of the keys operating motors. It 
will be seen that the particular set of discs, 
shown in one of the cuts can display 
thru a window or opening on the side of 
the set furthest removed from the reader, 
any desired number up to five digits. 
The apparatus is in use in the Paris 
Bourse or Stock Exchange and a very 
interesting illustration, which we present 







Upper Left Hand 
Photo Shows a Sec- 
tion of the 

) Stock Exchange 
Equipt with the lat- 
est Electric annun- 
ciators or Stock In- 
dicators. These 
Are Placed at a Good Height 
so as to Be Readable for a Con- 

siderable Distance. 


Right Hand View Shows the Key- 
Board Operator, Who Is Kept 
Constantly Informed by Tele- 
graph and Telephone of the 
test Stock otations, and 
Who at Once anipulates the 
Proper Buttons, Controlling the 
ectric Motor and Magnets. 
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to our readers, shows two of the boards 
in operation. They present the names of 
stocks, some familiar to the American 
broker, and by the Merckel apparatus 
the prices can be instantly displayed to 
ive quotations of the various securities. 
he illustration is of special interest, 
showing the interior of the Paris Bourse, 
which is one of the leading institutions 
of its kind in the world. 


.Banjo and Xylophone 


neatly and efficiently. The key- 
board for playing the various 
tuned glass discs in the “xylo- 
phone” shown at the right is placed 
in the hollowed oùt neck of the 
banjo. Above each fret on the 
neck of the banjo, a peg or but- 
ton projects, and this is so ar- 
ranged that when each respective 
button is deprest by pressing on 
the string at the same time, the 
circuit to the proper “xylophone” 
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An Ent American Minstrel Has 
Worked t and Built for Himself, an 
Electrically ed Xylophone. As the 
Strings on the Banjo Are Played the Cir- 
cuits Closed Automatically, 
Causes the Electric ers to 
Strike the Glass Discs. 
nmn——Y—  — nna 


disc is energized with battery cur- 
rent.’ The glass discs are played 
by means of electric bells with the 
gong and its support removed. 

Vibrating electric bell move- 
ments are very useful for playing 
this and other musical instruments 
the end of the hammer rod being 
fitted with a wood or other ball, 
the material used depending upon 
which instrument or device is to 
be played. 2 





Instruments That Measure the Stars 


HE instruments 
here illustrated 
are used in 


measuring the 

velocity as well 
as the distance of stars. 
The photos were taken 
by Yerkes Observatory 
of the University of Chi- 
cago, the observatory 
being located at Wil- 
liams Bay, Wisconsin. 
The first instrument il- 
lustrated is a large spec- 
trograph which is at- 
tached to the 40-inch 
telescope for photo- 
graphing the spectra 
of stars. In the picture 
the instrument is resting 
on its carriage before 
being attached to the 
telescope. The light en- 
ters atthe right through 
a narrow slit and travels 
downward toward the 
left, passing through a 
lens. Then the light 
passes through the three 
triangular prisms of 
large size, seen at the 
left, which spread the 
light out into a long 
ribbon of color, of red, 
orange, yellow, green, 
blue, indigo and violet, 
the last named rays be- 
ing the most bent or re- 
fracted. These rays then 
enter the steel camera 
tube, 4 inches in diame- 
ter, at the top of the in- 
strument, by which they 
are photographed. In 
use, the prisms and the 
cameras are covered by 
two separate casings of 
aluminum, to prevent 
changes of temperature 
during exposure. This 
is aided by coils of 
wire, which are electric- 
ally heated as the tem- 
perature falls. At the right-hand upper 
part of the instrument is seen a small 
drum containing points of different chemi- 
cal elements. An electric spark is caused 
to pass between these points and the light 
is reflected down into the spectrograph, 
so that alongside of the spectrum oí a 


Upper Left Photo Shows the Large Spectrograph Usedona 40 
Inch Telescope for Photographing the Spectra of Stars. The 
Lower Left Photo Shows 6 Inch Aperture Zeiss Photographic 
Doublet, the Length of the Telescope Used Being 32 


ches. 


The Upper Right Photo Shows the Apparatus Used in Deter- 

mining the Distances of Stars from Photographic Plates. 

The Instrument, Shown Below, Is an Especially Accurate 
Comparator Used in Measuring Star Photos. 





star we obtain the well known spectrum 
of some chemical element which has been 
studied before. With this instrument it is 
possible to measure the speed of the stars 
in miles per second, as they are- approach- 
ing or receding from the earth: - Some 
stars move with velocities of 100 miles 


per second, or even faster. The average 
yellow star, like our sun, moves at about 
12 miles per second in the line of sight. 
ZEISS PHOTOGRAPHIC DOUBLET 
The objective of this instrument, of 
about six inches aperture, is made of a 
(Continued on page 272) 


This Piano Has Two Keyboards 








In presenting many musical acts two or 
more pianos have been used from time to 
time, especially in giving ducts and quar- 
tette acts. However, the first piano to be 


‚ provided with two keyboards, so that a 


duet by two different players can be pre-* 
sented simultaneously, is shown in the ac- 
companying photograph. This is known as 
a double concert piano. The present photo- 
graph shows the well-known pianists- 
Leonore Erdman and Werner Eichorn, play 
ing fourhanded on this unusual invention. 
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Here We See Two Well-Known Pianists Performing 

on a Four-Handed Piano. ag gr Harmony an 

Other Merits Are Claimed for This Arrangement of 
a Double Piano. 


4) EUH LIMES ALI HIM EHE EHE EE HEUTE EHE IE IEEE HI ETE III HL I 1 ее 


Each keyboard operates a arpatáte set of 
strings, as it would of course be impossible 
to have two different keys striking the same 
string at the same time. The cover of the 
piano can be left in place or also removed 
to give the desired volume of sound. 
Possibly tomorrow will see a six or eight- 
handed piano with three or four people play- 
ing on the same instrument at the same 
time. This would make a very spectacular 
showing and possess superior qualities. 





The Accompanying Illustration 
Shows а Recently Patented 
Burglar Alarm, Which Com- 
prises a Phonograph of the 
Wax Cylinder Type, Соп- 
nected with the City Tele- 
phone System. Whenever the 
Window to Which the Ap- 


Automatic Burglar 
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paratus Is Electrically 
Connected Is Tampered 
with, the Phonograph 
Mechanism Raises the 
Switch Hook, Con- 
nects the Instrument 
with ''Central," and the 
Record Starts to Yell. 


Alarm 


At the present day, there is a contest 
between the law-abiding community and 
the burglar, with the latter apparently 
winning out at times. 

Our illustration shows a burglar alarm, 
operated by a phonograph and telephone 
system. When a door or window to which 
the apparatus is electrically connected is 
opened or tampered with, the phonograph 
is started into operation. The phonograp' 
record contains any desired signal or mes 
sage. Opposite the horn of the phonograph, 
is a telephone receiver and the message 
is transmitted thereby to the nearest police 
station. 

'The phonograph record gives the num- 
ber of the building so that the police can 
at once go to the right place without any 
time being lost in determining where the 
robbery is being perpetrated. 

A similar idea to this one was publisht 
about a year ago in the columns of this 
journal, describing the application of a 
phonograph containing a record on which 
the number and street were recorded and 
which was arranged so that in case of fire, 
the phonograph was released, the telephone 
receiver hook lifted so as to connect with 
central or police headquarters—and in a 
few seconds the record would give the 
exact location of the fire, even to the room. 


Novel Electric Burglar Alarm 


In these stirring time 2 are not only 
suffering from underproduction but we are 
being over-burglarized as well. The French 
who are having their share of it, have re- 
cently brought out a little instrument de- 
signed to protect hotel transients, travelers 
of all descriptions, as well'as those perma- 
nently situated. 

As may be seen from the illustration, the 
device is furnisht with small metal notches 
so that it may be readily adjusted in a room 
near any part of a Joor. After this an elec- 
tric alarm bell, as well as a flashlight bat- 
tery or else regular dry cells are connected 


in the circuit by means of the two binding 
posts shown. . 

Owing to the fact that the instrument and 
the wires are competely within the inside 
part of the room, it is inaccessible to an out- 
sider having the cutting of the wires in 
mind. The device being firmly gripped by 
the flooring, as soon as the door is opened 
to even a very slight extent, the jaws shown 
are instantly closed, thereby making contact 
and ringing the bell. 

The portable and readily adjustable 
nature of the instrument has made it a great 
favorite among the Europeans, particularly 
among the traveling class—Pierre Н. 
Boucheron. 














Є | “50 
When the Burglar Opens the Door, the Electric 


Contacts of This French Alarm Device Are Closed 
and the Electric Gong Sounds. 





Oil Jacking System for Autos 


Ordinary lubricating oil is carried in a 
tank under the hood of the car in this new 
oiling and jacking system, and drawn 
therefrom by a single cylinder pump, the 
pump being operated by gears off of the 
magneto shaft. The oil is forced into the 
reservoir attached in front of the dash 
(under the hood) under pressure. From 


the reservoir ordinary brass or copper tub- 
ing runs to the various grease-cups on 
the car. The grease-cups are self-closing, 
of the ball socket type. 

When it is desired to lubricate any part 
of the car, the indicator knob on the dash 
is turned to the number corresponding with 
the particular cup that is to be filled, or, in 














N in the 
art а Саг Сап Be Lubricated, or When Desired the Entire Саг Сап Be 
the Four Oil Jacks Shown in Black Under the Front and Rear Axles. 
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the event that it is desired to oil all parts 
of the car, the indicator knob may be 
turned to a certain point, and in two min- 
utes every cup will be filled with oil under 
pressure. 

The operation of the jacking system is 
practically the same as the oiling system in- 
sofar as the reservoir, pump, valves, cams 
and pipe-lines are concerned. The illustra- 
tion shows the jacks encased in a dust- 
proof case on the front and rear axles. In 
practical use, these will be attachcd behind 
the axles, out of sight. Jacks are attached 
at four points of the car. When it is de- 
sired to raise a particular wheel, the indi- 
cator knob is turned to the number corre- 
sponding to the “right rear,” “left front,” 
etc., as may be necessary. The desired jack 
falls into place. Oil is then forced into the 
hydraulic cylinder, thru the line from the 
oil reservoir by engaging the clutch at- 
tached to the pump, thus extending the jack 
sand raising the car. The jack may be dis- 
tended by either opening a by-pass or by 
springs as indicated on the illustration. 

The car may be entirely raised from the 
floor by turning the indicator knob to a 
fixt point, thereby opening the four by- 
passes after which the car may be blocked 
up, in its jacked up position, making it im- 
possible to move the car and also taking all 
strain off of the tires. Both systems are 
controlled by safety valves and are practi- 
cally fool-proof. 


New Light-Sensitive 


Above—The Appearance of the Latest 
Photo-Electric Cell Sensitive to Va- 
rious Degrees of Light and Known as 
the .''Thalofide" Cell, Perfected by 
Theodore W. Case, an American In- 
ventor. |t is Far Superior to the 
Selenium Cell and Fills All the Pur- 
es and Requirements of That Well- 

nown  Light-Responsive Device. 
With a Relay or Telephone nt Tele- 

phony May Be Carried On. 


Y means of the new thalofide cell, here 
illustrated and described, it is interest- 
ing to know that Theodore W. Case 

has talked by means of a light beam, using 
this cell as the receiver, over a distance of 
six miles. For this purpose he developt a 
new sending light jet, which consists of a 
central nozzle burning acetylene gas with 
two opposing and slightly raised jets for 
oxygen. When the central jet is turned on, 
the gas is adjusted so as to produce a flame 
about 4 inches in height. As soon as the 
oxygen jets are turned on, it reduces this 
long central flame to an extremely intense 
triangular spot of light, approximately М 
inch on the side. 

The talking funnel is put in on the acety- 
lene line and varies the intensity according 
to the pressure changes produced by the 
voice. This is now ideal for placing at 
the focus of a sending projector. On the 
6-mile talking tests this jet was used at 


Electric Magic Lantern 


Here is one of the very latest innovations 
in the line of electric toys which will tickle 
the heart of any boy or girl who happens 
to be presented with one. It is nothing 
more or less than a complete electric magic 
lantern outfit with admission tickets, 'n 
everythin'! With this equipment, compris- 
ing the picture slides, attachment cord and 
tickets, the kiddies can give a real show 
just like the managers of the “Nickelettes” 


ic Lantern Outfit, In- 
cluding Tickets, with 
Which the Kiddies 
Can Give a Regular f 
Theatrical Show. 











the focus of a 16-inch projector, and the 
thalofide cell at the focus of a 16-inch re- 
ceiving mirror, in conjunction with a 
straight two-step audion hook-up for am- 
plification. This range can, of course, be 
materially lengthened by increasing the size 
of the receiving mirror. One of the pho- 
tographs here reproduced shows the new 
talking set developed by the Case Labora- 
tory. 

Mr. Case recently publisht a list of sub- 
stances which were examined for change of 
resistance under the influence of light. This 
work was continued, altho no substance at 
that time had been found which compared 
in sensitivity with selenium. Most of the 
new combinations found, however, indi- 
cated that sulfides would be the most prom- 
ising field for future work. 

On October 2, 1917, the author found 
that thallium sulfide (fused) showed a 
slight change of resistance under the in- 
fluence of light. 


down Main Street. A similar machine is 
made with motion picture equipment and 
various small size films are furnisht with 
these outfits instead of slides. 

Many ingenious ideas will suggest them- 
selves to children who are the possessors 
of the electric magic lantern of this type, 
and not only are such devices as this of par- 
ticular amusement value, but they are also 
very instructive. It seems to us that before 
many more moons have past, 
that some of the educational 
toy houses will awake to this 
fact and turn out some really 
instructive slides, instead of 
the average batch of monkey 
pictures which have accom- 
panied this outfit in the past. 
Owing to the poor quality of 
thes pictures, the sale of the 
magic lantern has until re- 
cently been greatly curtailed. 
Children have much keener 
minds than the adult usually 
supposes, and they tire very 
quickly of comic views and 
other similar pictures, 

is toy would undoubtedly 
make an ideal gift for any 
child,—not alone because of 
its educational value, but also 
because of the amusement it 
affords. A parent can make 
no wiser selection than this 
instructive  gift,—which is 
certain to please the most par- 
ticular children. 


233 


The Center and Right-Hand Views 
Show Apparatus Used by Mr. Case in 
Talking Over a Two-Mile Range by 
Light-Ray Telephony. The Talking 
Set Used, Together with Reflector and 
Gas Tanks, Are Shown at the Right, 
While a Complete Transmitter and 
Receiver Appear in the Center Photo. 


After two years of research upon this 
compound, very sensitive cells have been 
made to which the name thalofide cell has 
been given, indicating that the present sen- 
sitive substance is composed of thallium 
oxygen and sulfur. The thalofide material 
after careful preparation is first fused on 
a 34-inch quartz «.-. „у ‘then it is placed 
in an evacuated tube. The effect of the 
vacuum is to increase the sensitivity of 
the element from three to five times and 
also preserve its life by preventing oxida- 
tion. Several hundred of these cells are 
now over a year old and have not lost any 
of their initial sensitiveness. К 

By means ‘of the Wratten filters, it was 
found that the blue and violet rays had a 
deleterious effect on the element in that 
after rather strong exposure, the resistance 
was somewhat permanentl, iowered by this 
upper part of the spectrum, and the recov- 
ery period after exposure was much slower. 

(Continued on page 264) 


Electric Tie Tamper | 


The accompanying picture shows one of 
the latest devices perfected for railway 
building—the electric tie tamper. It is sup- 
plied with current thru a flexible cable con- 
nected to the nearest current supply or else 
to a dynamo driven by a portable gasoline 
engine. 





Electric Tie Tamper in Actual Use. 





Electrical Indicator Shows Notes to Play 


HE clever electrical indicating device 
here illustrated relates to the musical 
art, and particularly to an indicating 
apparatus for instructing the novice to per- 





These indications are accomplisht by 
means of visual signals energized in proper 
succession by the master or instructor who 
performs the operation and movement 

















The Object of This Electrical Signaling Scheme Is to Cause the Signal Lamps to 


Light Up Along 


the Keyboard, So That the Notes Played by the 


nstructor Are 


Directly Indicated to the Pupil—And Not Only Each Note Clearly Shown in This 
Manner, But Also the Fingers or Digits Which Are to Be Used in Playing the Specific 


Notes. The System 


Is Also Adaptable to the Playing of the 


iolin or Other 


Stringed Instrument, As Well As Wind and Other Musical Instruments. 


form upon a musical instrument by indi- 
cating to him in predetermined sequence 
and for proper intervals of time, in accord- 
ance with the composition to be played, 
the proper operative element to be manipu- 
lated, and, moreover, the exact digit to be 


employed, 
How He 


A certain young man in the boundless 
Golden West of the good old U. S., had 
great aspirations to become an Electrical 
Engineer. His father did not entertain 
similar ideas, sad to say, but as time went 
along Sonny finally concocted several in- 
genious ideas by which to win his father's 
consent to attend college,—so that when he 
turned 21 years of age, he could hand out 
his little gilt-edged card, suitably inscribed 
with the degree of “E.E.” after his cog- 
nomen. One experiment after another 
failed to make any impression on “Pop.” 

But as the cold weather season rolled 
around one winter, a peculiar and startling 
phenomenon was enacted before the O.M., 
and which happened thusly. Sonny, un- 
wittingly demonstrated to his Dad, that he 
was possest, apparently, with more than 
the usual quota of natural electricity in his 
body. His new woolen shirts raised havoc 
every time he attempted to remove them, 
owing to the friction or other peculiar in- 
teracting electrical effect, which caused 
blue-white sparks to crackle and sizz around 
alarmingly, to say the least. Finally, things 
came to such a crisis that one night a new 

5.00 woolen shirt went up in smoke and 

ames, as an extra heavy spark ignited the 
“whiskers” on the woolen shirt, when 
Sonny attempted to remove it. Of course, 
Dad was mad, but Sonny was glad,—for in 
the extreme rear of his cranium a new idea 
had been suddenly born. 

Said he, “The O.M. sure is worried and 
I have a great idea which I thought up 
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necessary to a proper rendering of the com- 
position upon a clavier or master instru- 
ment removed from the student’s musical 
instrument. 

The musical instrument to be played is 
provided with a series of visual signals 
correlated with the operative or playing 


clements thereof, there being one such sig- 
nal for each element, and a second series 
of signals corresponding to the digits of 
the player to indicate with which digit the 
signaled operative ог playing element 
should be manipulated. These signals are 
controlled by the manipulation of the cor- 
responding element of the master or in; 
structor’s instrument. 


The illustration shows a piano of ordi- 
nary construction with the usual keyboard. 
Located at the side of the piano is the 
primary or master’s instrument, which com- 
prises a clavier corresponding with the key- 
board of the piano. The manipulation of 
the keys of the primary or master’s in- 
strument, however, produces no sound, but 
they serve only to operate certain signals. 
The keys of the primary instrument are 
of a size substantially equal to those of 
the piano and are mounted in a similar 
manner. А second operative instrument 
may be used in lieu of the silent instru- 
ment or clavier.  Transversely disposed 
above the keys of the piano is a bar, sup- 
ported on its opposite ends by extendible 
arms, which engage the cheek blocks at 
the opposite ends of the keyboard. To en- 
able the bar to be located in proper adjust- 
ment in relation with the keys, adjusting 
screws are provided. Carried in the bar are 
a series of signal lamps, one lamp for each 
key or operative or playing clement. In 
order to distinguish the signals relating to 
the black keys from those relating to the 
white keys, the signals are preferably ar- 
ranged in two tiers, the black signals being 
located in the upper tier and the white key 
signals in. the lower tier. It is obvious, 
however, that instead of arranging the 
signals in two tiers, signal lamps of differ- 
ent colors may be employed to distinguish 
the signals corresponding to the white and 
black keys. 

Immediately above the signals, corre- 
sponding with the keys of the instrument, 
are outlines of two hands upon each digit 
of which is located a signal to indicate the 
digit to be employed in operating the sig- 
naled key. 


Won His "E. E." Course 


while reading that new book on "Experi- 
mental Electricity" which my Aunt sent me. 
The next time I fool around with them 
woolen shirts, I am going to ground myself 
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SAUT 


How One Young Man Demonstrated His 
to Dad so as to Gain a College Course. 


ever He Tried to Put On or Take Off a Woolen Shirt. 


| WELL! $ 
Y LL BE 
HORN SWWOGGLE D ) 
pos ЖЫ 





TUB CONTAIN! 


in a tub of water, by connecting it to a gas 
pipe." 

'The experiment worked to perfection, and 
no more sparks occurred to set fire to an 
more shirts. Dad was dee-lighted! And, 
in recognition of such a flash of true genius, 
Sonny goes to college this fall to fight his 
way to his goal of becoming an Electrical 
Engineer. 
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Superior Knowledge of Electrical Matters 


Sparks Used to Jump All Around Him When- 


He Finally “Grounded” Him- 


self in a Tub of Water Connected to the Gas Pipe, and Demonstrated to Dad That 
He Was Indeed a “Second (?) Franklin.” 
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KLAXONS CLEAR FIRE STREETS, 


Kwr—rrrrrrr—rr—r-r-r-r-!!! When you 
hear the piercing shriek of the raucous 
throated klaxons mounted on the lamp 
posts along the streets in Atlantic City, 
you want to shake-a-leg and clear the right 
of way, for quicker than you can say "Jack 
Robinson," you may find the motor-driven 
fire apparatus of that city, tearing down 
upon you at the rate of a mile a minute, 
bound for the scene of a conflagration. 


Atlantic City has done much in helping 
to clear the way of playing children, pedes- 
trians, as well as motor and wagon trucks, 
so as to keep up the good work of the fire 
department of that municipality in mak- 
ing record trips to fires. These powerful 
electric horns are placed at intervals of 
two blocks along the main thorofares, and 
they are actuated thru the electric fire 
alarm box circuits, connected to the lamp 
posts on which they are mounted. 


As soon as an alarm of fire is turned in 
to fire headquarters, all of the horns along 
the road, followed by the apparatus from 
the station to the scene of the fire, begin 
blowing. Imagine how much better this 
idea is than to depend upon gongs or sirens 
on the fire apparatus clearing the street a 
small distance ahead of it, as it comes 
tearing down the avenue at from 40 to 50 
miles an hour! 


They 


їп Atlantic City, 
Have Installed the Great- 
est Idea You Ever Saw 
in Electric Fire Alarms 
to Warn the Public That 
the Fire Agperatus will 


Shortly Be Tearing Down 
the Street. Along the Way 
Which the Apparatus Will 
Follow, Powerful Electric 
Klaxons Blast Forth the 
Warning. 





We all like to see the fire engines and 
hook and ladder trucks go dashing to the 
scene of a fire, but it is not all romance 
and glory for the firemen—nor for some 
of the pedestrians on the street either, for 
in a number of instances, the driver of a 
fire engine has had to choose between run- 
ning his machine into an elevated railroad 
pillar or into a glass store window, in or- 
der to save pedestrians from being run 
down and killed—or else take a chance on 
keeping to the right of way and possibly 
missing them. 

An ounce of prevention is worth a pound 
of cure, and this city is certainly to be com- 


mended for establishing such a useful and © 


humanitarian device as this, which should 
not only save many lives, but should also 
expedite the movement of fire appartus 
over city streets, especially in greatly con- 
gested sections of large cities. 
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NEW AUTOMATIC ARC WELDER. 


HE operation known as arc welding 

j is made possible by the fact that when 
a live circuit is broken, an arc is 
formed between the two ends at the break. 





This Arc Welder Is Adaptable to Any Form 

of Weld, from Butt Welds of Plates to Rebuild- 

Ing Worn, or inaccurately Turned Shafts, as 
Here Shown. 


As long as these two ends are maintained 
at a proper distance from each other, this 
arc will continue to burn, with such an in- 
tense heat that one of the ends of the cir- 
cuit is melted off, some of it being deposited 
on the other. In arc welding this is accom- 
plished by making the wire electrode one 
end of the broken circuit, and the object to 
be welded, the other. The arc is allowed to 
become long enough to melt the wire elec- 
trode but not so long as to permit air to 
mingle with the metal in transit, and ox- 


idize it, so that metal іп a pure condition ` 


is deposited on the work. 

This is accomplisht automatically in the 
new welding device here illustrated. This 
welder, for use with the regular welding 
set, is designed to take the place of the 
hand controlled electrode. It consists of 
a pair of rollers, called feed rollers, driven 
by a small direct current motor, which draw 
in, and deliver at the arc a steady supply of 
wire, and automatically maintain the best 
working distance. The whole is controlled 
from a small panel. 

The welding head is supported on a ra- 
dial arm with a certain amount of hand 
regulated adjustment, and consists of a 
steel body carrying feed rolls and straight- 
ening rolls which are both adjustable for 
various sizes of wire. 


WONDERFUL NEW GLASS 
CUTTER. 


Attach by means of rubber tubin 
your gas supply, adjust flow until 


to 
ame 





Some Samples of the Work Done With Re- 
markably Simple New Glass Cutter Which 
Р Operates оп Саз. 
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strikes back, and- when sufficiently hot use 
cutter to lead crack in glass in any direc- 
tion. A deep file mark will serve as a 
starting point for the crack. That’s all 
there is to it with the new glass cutter 
here illustrated. The second illustration 
shows some of the wonderful work ac- 
complisht with this simple glass cutter. It 
was devised by Lieut. K. H. Parker, for- 
merly of William Jewell College, and the 
instrument is available on the market at 
a nominal price. The cutter shown is in- 
tended for illuminating gas only. It can 
be supplied for use with natural or gaso- 
line gas. 


“HIGH POWER” TELEPHONE FOR 
LOAD DISPATCHERS. 


The San Joaquin Light & Power Cor- 
poration of Fresno, California, some time 
ago adopted a high power telephone known 
as the "Wonderphone" for load dispatch- 
ing on their private telephone system. 
Their telephone lines, like those ot many 
other power companies, are carried along 
on the same pole lines with high voltage 
transmission circuits, and are more or less 
subject to inductive interference. The use of 
repeating coils and relays such as used by 
the commercial telephone companies is out 





High-power, 
Used by the Load Dispatcher of the San 
Joaquin Light and Power Corporation at 

Fresno, Cal. 


Loud-speaking Telephone 


of the question on such lines, owing to 
frequent high voltage disturbances due to 
transmission line failures. 

The high power telephone has proven a 
decided success in overcoming these diffi- 
culties. It is simply a telephone set, on a 
big scale, designed to transmit a greater 
volume of power and to greatly amplify the 
received energy. With this set it is pos- 
sible to talk several hundred miles, which 
would not be possible with an ordinary 
telephone apparatus. The energy for the 
set is an eight-volt storage battery. 

The set has other advantageous features. 
It gives the dispatcher free use of both 
hands to arrange his papers and make notes. 
Since the receiver talks out loud he does 
not have to hold his ear close down to it 
and is thus free from severe "raps in the 
ear". Also, not having to hold any part of 
the apparatus he is not subject to electrical 
shocks.—R. C. DENNY. 


Giving 
Auto Parts 


FY^HE familiarity of the great 
public with fine machinery is 
owing day by day. It is 

air to say that it started in 
with the sewing-machine. This 


s a mechanism cared for by presumable 
non-mechanics and yet kept in success- 
ful operation. This certainly familiarized 
many unmechanical minds with the ways 
and iniquities of mechanical things. But 
the automobile has had a vastly greater 
effect. Almost everybody knows how to 
run an automobile, or thinks he does. 
And it is very curious to note the de- 
velopment the automobile has taken. It 
is constructed most carefully. The most 
elaborate precautions are used in the 
selection of the different steels, in the 
testing of the different parts, in their ad- 
justments, while thruout the effort to 
make it free from trouble is shown in the 
casing or enclosing of the critical parts. 








| Above: Test- 
| ing An Auto- 
| mobile Spring ff 
| With Dynamo- | 
mete and 
End Trolley 
| Bearing. 

Left: Final 
| Inspection of | 
| of ji 


bile Engine 

On the Test 

Blocks. 

Right: Final 

Adjustment 

of Differential 
Gear. 


Thus, as far as possible, the engine is 
cased in and by splash feed or otherwise 
is kept over-lubricated, the effect of which 
is that the cylinders and rings last for 
what may be called an incredible period 
of service. No personal touch is needed 
by the engine, with the exception of very 
few adjustments. Then, if we come to 
the transmission which carries the power 
from the engine to the rear axle, includ- 
ing the change gears and the somewhat 
complicated differential, we find it all cased 
in steel housings, so that the gears cannot 
be reached without considerable dissem- 
bling. A great excess of lubricant is put 
into the change-gear box and into the dif- 
ferential-case so that the parts like the en- 


_The Third 
Degree 


gine run for thousands and thou- 
sands of miles without perceptible 
wear. 

It would be fair to say that, 
where an ordinary steam engine is 


































Photos © Keystone 
taken care of by its engineer, and where 
a machine tool is oiled and has its opera- 
tions carefully watched by the mechanic in 
charge, the carefully constructed and accu- 
rately adjusted mechanism of automobiles 
has to look after itself, and all that saves it is 
the excessive lubrication to which it is 
submitted. 

Our illustrations give some idea of the 
testing and inspecting of automobile parts; 
the testing out of a spring with a heavy 
dynamometer is shown in the upper cut; 
the inspection of a group of eight-cylinder 
engines and the inspection and adjust- 
ment of a differential are shown in the 
other cuts. 


Hydraulic Brakes for Motor Cars 











ARS with 
brakes on all 
four wheels 


have been built 
in Europe for 
years by at least 
one prominent 
maker and since 
the war several 
other manufac- 
turers have tak- 
en up the idea. 
Quite recently 
a fine American 
car has been an- 
nounced with a 
four-wheel brak- 
ing system. The car commands 
particular attention because of 
the experience and reputation of 
its designer and because of the 
novel but extremely simple meth- 
od used to actuate the brakes. 
They are hydraulically operated. 
As in the European designs, a 
single foot pedal applies all four 
brakes but instead of having a 
complicated array of levers and 
rods running from the pedal to 
the four brake drums, an hydraul- 
ic actuating mechanism is em- 
ployed. The brake pedal is di- 
rectly connected to a plunger rod 
which actuates a piston. Flexible 


One of the Leading American Cars 
Has Recently Been Fitted With a 
Four-Wheel Braking System, Each 
Wheel Being Supplied With a 
Hydraulically Operated Brake, Like 
That Shown. A Single Foot Pedal 
Applies or Releases All Four Brakes. 
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metal tubes run from this cylinder to the 
four brakes, Each brake hasa small cylinder 
and plunger which are placed between the 
ends of the expanding brake shoe. Pressure 
on the pedal forces heavy oil from the main 
cylinder, thru the four tubes to the 
brake cylinders where the presšure ex- 
pands the shoes and applies the brakes. 
When the foot is removed from the 
pedal a spring pulls it and the main 
plunger back into its original position. 
Each brake is then drawn out of con- 
tact with its drum by means of a spring 
inside of the brake plunger cylinder. 

The plunger cylinder is connected di- 
rectly to one brake shoe end and the 
plunger itself to the other brake shoe 
end; there is no intermediate linkage. 
The plunger and cylinder, therefore, 
take the place of the usual cam em- 
ployed with expanding brakes. 

One of the principal reasons for us- 
ing the hydraulic system is its simplicity. 
Obviously it is difficult to work out 
a brake linkage which will function in 
spite of the swinging of the front wheels _ 
to right and left as the car is steered. 

Another advantage of the hydraulic 
method is that it provides perfect brake 
equalization. Mechanical brake equaliz- 
ing mechanisms do not function well, 
and with four brakes to equalize in- 
stead of two the problem becomes twice 
as difficult as before. 








Practical Chemical 
Experiments 


By PROF. FLOYD L. DARROW 


N line with the experiments de- 

scribed in the previous article in 

this series the detection of the 

common food adulterants will 

prove an interesting and valuable 
continuation of the work. In the last 
issue we took up a somewhat thoro 
examination of milk and we shall begin 
this number with a series of tests on 
butter. 


Preparing to Make a Test for the Ingredients 
of Baking Powder and Any Adulterants That 
May Be Present. 


Making the МЫ енді Test for Oleomargarine 
"em Sample in Hot Milk With 


in Butter. 
ooden Splint. 


Butter 

Coloring Matter: Add 10 cc. of car- 
bon disulfid, a little at a time and with 
frequent shaking, to 75 cc. of alcohol. 
Place 5 grams of butter in a large test 
tube add 25 cc. of the above mixture 
and shake thoroly. Allow this to stand 
Íor sometime. The alcohcl dissolves out 
any artificial colors that may be present 
and rises to the top, while the carbon 
disulfid dissolves the'fatty matter and 
settles to the bottom. 

Annatto: To determine the presence 
ot annatto, evaporate a portion of the 
alcohol extract to dryness and add sul- 
furic acid to the residue. А greenish- 
blue color shows annatto, while a pink 
indicates the presence of a coal-tar dye. 

Coal-Tar Colors:  Acidify a diluted 
portion of the alcohol extract with a 
little hydrochloric acid. In this place 
pieces of silk or wool fiber and boil. If 
coal coal tar dyes are present these 


Google 


fibers will be colored, but normal butter 
coloring matter will not dissolve when 
tbus treated and no color will appear. 

Saffron: The presence of saffron may 
be told by the addition of nitric or hy- 
drochloric acid to the alcoholic extract. 
Nitric acid gives a green color and hy- 
drochloric acid a red color. 


Turmeric: If we add ammonia to the 


— = 


the beaker in a dish of ice water and 
continue to stir the mixture until the 
fat solidifies. 

If the sample is butter fat, it cannot 
be collected into a lump but will remain 
diffused in the milk in an emulsified 
state, but if it is oleomargarine, it will 
clot and gather into a solid mass. If it 
is renovated butter, it will collect as a 
film on the suríace of the milk. 


Reducing Meat to An Ash, Preparatory to Mak- 


Dipping Silk Fibers Into the 

A coholic Extract of Butter, to 

Detect the Presence of Arti- 
ficial Coloring Matter. 


alcohol extract and obtain a brown 
color, a coloring substance known as 
turmeric is indicated. 

Marigold: If marigold is present, sil- 
ver nitrat solution added to the extract 
will give a black color. 

Renovated Butter: The simplest test, 
for distinguishing between renovated 
butter and the pure íresh article, is to 
heat a little of it in an iron spoon or 
porcelain dish. If it is renovated but- 
ter, it will sputter, but will not foam 
much. By making a comparison with 
butter known to be fresh, the difference 
will be immediately seen. 

Oleomargarine: In a large test tube 
place 50 cc. of sweet milk and shake 
thoroly. Then heat nearly to boiling in 
a small beaker. Add from 3 to 4 grams 
of the sample to be tested for oleo- 
margine and for renovated butter, and 
stir with a small wooden stick until all 
of the fat has been melted. Then place 
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ing the Test for Boric Acid. 
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Meking the Test for Sulfurous Acid in Meat by 
4 istillation Method. 


The Distillate :s Tested 
Parium Chlorid After Oxidation With 
Nitric Acid. 





Cottonseed Oil: Cottonseed oil is 
sometimes used as an adulterant of but- 
ter. Its presence can be shown as fol- 
lows: Add 1 gram of sulfur to 10 cc. 
of carbon disulfid and shake until it has 
dissolved. Then add an equal volume of 
amyl alcohol. Mix 5 cc. of this reagent 
with an equal volume of the melted but- 
ter in a test tube. Close the test tube 
with a cotton stopper and set it in a 
beaker containing a saturated solution 
of common salt. Place the beaker over 
a Bunsen burner and boil for 15 minutes. 
If cottonseed oil is present there will be 
a deep red or orange color in the con- 
tents of the test tube, but if it is absent 
there will be little or no color. See 
Figure 1. 

Meats—ri-servatives 

Potassium Nitrat: One of the most im- 
portant uses of potassium nitrat, or salt- 
peter is in the preservation of corned 

(Continued on page 282) 








First Prize $25.00 
A SIMPLE TIRE PUMPING RIG 
FOR YOUR AUTOMOBILE. 
A hub-cap wrench is drilled to receive 
set screws to hold it on the hub of one 










The idea is simply to short-circuit the 
emergency or safety spark gap on the 
magneto. Using the Bosch magneto as 
an example, all that is necessary to ef- 
fectively lock ignition is a common pin. 


Referring {о 

The end of this rod goes on boll the illustration, 

4 hib т, 1j. fastened ip plate mih corer pros the upper elec- 
wrench р... голро 07 eoch и. trode of the 

A emergency 

2screns lo had 1 spark gap is set 
wrench a АВ in a porcelain 
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Why Pump Up Your Tires and Take All the Pleasure Out of a Pleasant Motor Car 
Ride, When You Can Obtain Free Air by Simply Rigging Up Your Hand Pump to One 


of the Rear Wheels in the Manner Shown? When the 
Revolve and Actuate the Every-day Hand Pump in the Manner Apparent. 


of the rear wheels. A pitman or con- 
necting rod connects from the outer end 
of the hub-cap wrench to the end of the 
handle of the ordinary foot pump. This 
is really all there is to it. The foot pump 
is clamped to the running board, which 
seems to have been placed there just 
for this purpose. The stiffness of the 
piston rod of the pump is relied on to 
take care of the parallel motion because 
it is obvious, that it would occasion con- 
siderable complication to put on a slide 
rest. One of the wheels only is jacked 
up just as if for changing a tire. The 
other wheel rests on the ground and by 
the action of the differential, the free 
wheel turns rapidly and two or three 
minutes will pump the biggest tire. A 
minute or less will suffice for the tire of 
an every day automobile. It is perfectly 
obvious that, it is advisable to have this 
attachment for both rear wheels, other- 
wise the rim and tire would have to be 
removed for pumping the active wheel 
tire. The reverse gear may be used on 
one side and the forward gear on the 
other. 
Contributed by 
LAURENCE SAUNDERS. 


Second Prize $15.00 
LOCKING THE AUTOMOBILE 
WITH A COMMON PIN. 

Illustrations in detail are here shown 
of a simple method of locking the igni- 
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Emergency spark gap 
showing Pin in place 


This Shows How An Ordinary Pin Placed Across 

the Safety Spark Gap on a High Tension Magneto 

Will Prevent the Car From Being Started and Will 

Fool Many a Person, Unless They Have a Great 

Deal of Time in Which to Examine the Ignition 
System and Locate the Trouble. 


tion of automobiles equipt with high ten- 
sion magnetos, to prevent starting the 
engine, when the car is left unattended. 
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dust cap, which 


Стру is readily remov- 
\) able. This elec- 

| trode is slotted 
[ү лл into four seg- 
| board ments. If the 
cap is removed 


and a common 
pin inserted in 
the center of the 
electrode, be- 
tween the seg- 
ments, it will fit 
snügly. When 
the cap is re- 
placed the pin 
grounds the 
spark gap and 
prevents any 
current from 
reaching the 
spark plugs. . 

Pins can be conveniently carried in 
your coat lapel. 

Contributed by 

EDWARD E. KELLY. 
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Hose long enough 


heel Is Jacked Up It Will 


Third Prize $10.00 


A TRACTION SHOE FOR 
THE AUTO 


To make a sand or mud-hook for pull- 
ing the auto from a hole or ditch, cut a 
12” section from an old wagon or tire 
or similar piece of iron and after bend- 
ing it to the shape, as illustrated, drill 
and rivet it to a section of a tire or cas- 
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NOTICE—CONTRIBUTORS ! !! 


as un not been invented. We 

t would prevent stealing of 
motor cars. In the City of New York alone, 
there are stolen every day an average of 1$ cars. 
The average for the entire country varies from : 
between two to three hundred cars each and every 
бау. Thig is a terrible loss and must be stopt 
at all cost. 
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1 defy detection by the average man.—Editor. H 
> FIRST РЕЇЛЕ................ $25.00 
SECOND PRIZE..,........... 15.00 
THIRD PRIZE............... 10.00 


All other accepted articles, which win 
no prizes, will be paid for at the rate of 
$2.00. Articles submitted should not be 
long ones. About one hundred to two 
hundred words will suffice. Address all 
manuscripts to Editor, “Motor Hints," 
care of this publication. 
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ОТОК HINTS 


ing from an old tire. Two straps or chains 
hold it in place on the wheel, as shown 
in drawing. Two or more of these shoes 
can be carried on a car and can be ap- 
plied even tho the wheels are hub-deep 
in the mud. 
Contributed by 
JOHN McCARTHY. 
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Here Is a Simple and Extremely Effective Sand-or 

Mud-Hook Which Can Be Attached Quickly to One 

or Both Rear Wheels, Without Jacking Them Up. 

Two Leather Straps or Chains Hold the Shoe in 
ce. 


PRIMING ROD FOR “FORDS.” 


Herewith is a device which I have tried 
and found it to be successful. All Ford 
owners and drivers know that after crank- 
ing their cars on a cold morning, the motor 
has a tendency to stop, due to the fact that 
it has not warmed up enough to vaporize 
the gasoline. He then rushes back to the 
priming rod in front of his car, but gen- 
erally arrives there too late, and has to 
crank his car again. . 

This can be remedied by boring a 34” 
hole in the upper inclined floor board, about 
a foot from the right end. Then get a steel 
rod М” in diam. and about 2% ft. long. 
A second rod of the same size may be cut 
about 6" long. Fasten one end of it to the 
priming valve lever and the end to one end 
of the long rod, with a loop joint. A 
metal brace may be made of 1" material 
and fastened to the frame of car, for the 
short piece to slide on. Then cut the lon 
rod off about 114” above the floor board 
and the attachment is complete. 

Contributed by MANLEY MITCHELL. 


CLEANING MOTOR OF CARBON. 

A one-half gallon kerosene tank is in- 
stalled on the dash-board under the hood 
(on "Fords" it can be installed by the coil 
box) and connected to the gas line with a 
"T" joint; back of this joint are two shut- 
off cocks operated from the dash or in- 
strument board, one to the gas line and one 
to the line from the auxiliary tank. 

When the motor is warmed up and the 
driver comes to a down-hill run, the gas 
is shut off and the kerosene turned on. The 
kerosene loosens the carbon, which is ex- 
pelled thru the exhaust. 

If this be repeated every three hundred 
to four hundred miles, it will keep the motor 
free from carbon, and cut down running 






Shut Off eS 
Cock 


Shut OFF Cock” T 
in Gers Line "ur 
A Simple Method of Cleaning Carbon Out of Your 
БА Cylinders With Kerosene. 
and up-keep expenses. (Costs $5.75 or 
less. 


Contributed by V. C. UTTERBACK. 





Electric Power from a Spigot 


SHORT time ago we publisht 
an article on a new French in- 
vention, whereby a clever Par- 
isian engineer lighted the elec- 
tric lights in his home by means 
of a small water motor fastened to a 
charging dynamo connected with a stor- 
age battery, the water motor being op- 
erated by the water taken from the 
spigot every time the latter was opened. 
We have been flooded with inquiries 
from many of our readers, asking about 
the details of such a scheme and while 


When a load is put on to the water mo- 
tor such as by belting a dynamo to it or 
otherwise, the speed of the motor will 
be reduced, and this is just where the 
reaction on the water system begins to 
take effect, for the water will no longer 
flow out thru the discharge of the water 
motor as freely as it did before the load 
was put on. In other words, the more 
load or the more electricity produced 
and "fed into the storage battery," the 
slower the water motor will turn in 
proportion, and thus a smaller quantity 
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Details of a * 


we have not faith in the general adop- 
tion of this idea, for the reason that the 
water pressure would have to be in- 
creased in any given locality as soon as 
a number of people began to use this 
system, we present below a few elec- 
trical details which may be of interest 
to the experimenter, who may like to 
try out this arrangement. 

Before going further it may be best 
to describe the action of a water motor, 
and particularly a large number of them, 
when connected to a central water dis- 
tributing system in a city or township. 
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-Electric? Generating and Storage Battery Plant Are Presented іп the Drawi 
Possible to Rig Up Several of These on Different Spigots, Each Dynamo Charging Either a ‘‘Common” Battery, or Else a 


these spigot electric lighting plants at 
one time, in order to rotate the water 
turbines at the desired speed the water 
pressure would have to be increased in 
the water mains, owing to the great 
resistance encountered at the various 
water outlets to which the dynamo tur- 
bines had been attached. 

In other words to overcome the ex- 
tra effort required by the water in en- 
deavoring to pass thru the turbines and 
rotate them with their load at the same 
time. So if the water company had to 
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of water will pass thru the water mo- 
tor. Now as we must, in order to real- 
ize the efficiency pointed out by the 
French engineer, en` -vor to utilize for 
developing electric power the waste wa- 
ter as it passes from the spigot into the 
sink, we shou’, therefore, do all our 
cooking and washing with the water 
coming from the turbine or water motor, 
as shown in the accompanying illus- 
tration. It will be seen, therefore, that 
there are more sides to this story than 
one, and that if 1,000 people for example, 
in a town of 5,000, all started to use 
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Text. It Would be 
ttery of Its Own 


do this in order to enable their cus- 
tomers to procure electric lights for 
their homes in this fashion, they would 
not get the lights for nothing, as so 
many have apparently imagined, but the 
water company would charge a consid- 
erably higher rate for the water service, 
owing to the fact that they had to raise 
the pressure in order to operate your 
plant as well as your neighbors’ elec- 
tric plants. 

For those interested in this subject, 
however, in an experimental way, the 

Continued on Page 286) 


How to Build A Violin 


[The editors will be pleased to forward the 
addresses of concerns making violins, varnish 
and giue and also the address of those special- 
izing їп furnishing blue prints for violin 
makers, upon receipt of a stamped self- 
addressed envelope.—Editor' s Note] 


T first thought, the building of a 
violin might appear to be a difficult 
task, but as a matter of fact it is 
not. And by following these direc- 
tions, a person of average ability 

can construct a violin that will be a surprise 
in appearance and tone quality, as I shall 
disclose some of my own secrets and dimen- 
sions which always result in a fine tone. 

The tools actually needed are few: A 
gouge, scroll saw, a good plane, are about 
the most necessary ones. All tools should be 
kept perfectly sharp, otherwise, good work 
cannot be done. 
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By HARRY L. GRAY 


flat and round off the other as in Fig. 1A. 
Then it can be seen whether the joint is per- 
fect, and in case it is not, it should be sawed 
apart and re-glued before further work is 
done. 

Of course it will be necessary to have pat- 
terns to work from, and if the builder does 
not care to buy these, and can borrow a vio- 
lin, patterns can be made from it. All that 
will be needed is the outline of the back, and 
the “F” holes. 

The top and back are then marked out 
from whatever patterns are to be used, and 
sawed out with a scroll saw. They should 
be cut out about a sixteenth larger than the 
finished size. 

Then lay the piece down on the flat side, 
and with the gouge, work roughly to the 
shape. In order to get the right curves, take 

our model and make patterns as in Fig. 1C. 

hese should be made from a piece about 
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piece you are working on, and worked down 
as near as possible with the gouge, after 
which it is scraped to a smooth surface and 
final shaping. Broken glass makes fine 
scrapers if regular scrapers are not to be had. 

The piece is then sandpapered with No. 1 
sandpaper until perfectly smooth, and cut to 
exact size from the pattern. Finish both 
top and back to this stage. 

The "Purfling" should now be put in. 
The purfling appears as two thin black lines 
running around the edge. It is inlaid about 
one-sixteenth of an inch deep.  Purfling 
must be bought ready for use; 1t is made in 
both wide and narrow style. 

There is a special tool made for the pur- 
pose of cutting this groove for the purfling. 
See Fig. 6. owever, the groove can be 
marked out with a pencil gage which one 
can easily rig up. Then with a thin and 
very sharp knife, cut car efully along the 
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By the Aid of the Drawings Here Presented and the Accompanying Instructions by Mr. Gray 
Violi With a Little Practise and Using Good 


The top of the violin is made from spruce, 
but white pine ean also be used with good 
results, if it has a fine grain. 

For the back, hard maple must be used. I 
do not know of any other suitable wood for 
this part. The sides and neck are also made 
of hard maple. The top and back are prac- 
tically identical in size and thickness. 

The size of the piece required is 16 inches 
long, 41⁄4 inches wide, and 1/4 inches 
thick. Saw diagonally, as shown in Fig. 
1A. This gives you two pieces one inch 
thick on one side, and % inch thick on the 
other. Plane and glue together the two 
thick sides as shown in Fig. 1A, be sure that 
a perfect joint is made. The back is some- 
times made in one piece, but never the top. 

Only regular violin glue should be used; 
ordinary glue is worthless for violin work. 

It will be necessary to rig up some sort of 
clamp to hold the top and back while glueing 
this first joint. However, I will leave this 
to the ingenuity of the builder. 

After the glue has set 24 hours, remove 
the piece from the clamp, and plane one side 
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three thirty-seconds thick. Four of these 
are made, one lengthwise of the violin, and 
the others crosswise at each end and in the 
middle. The same are used for both top and 
back. These curves are then fitted to the 


T IMPRIME AIL IHRE E аш итиини тин, 


ATTENTION! EXPERIMENTERS 


d peciit e score а Le 
recently, or more ''How-To- 
and “Constructor” articles, that they have 
decided to give these enthusiasts their money's 
worth in fhe August number. In the August 
issue the How-To-Make-It, “Radio” and 
"Constructor Departments" will be greatly 
enlarged and a big bunch of "ap interesting 
articles will appear. Here's just a few samples: 

An Electric Locator for ore, buried pipes 
or other metallic bodies with photographs and 


letters 
ake-It” 


LHP HUN EL UH IAE IRE LUE LI HT 
Y MILIUM LUI HUE LIE LI LT OA EH EL LI I FP HEU A 4 AV 


wor! drawings of the apparatus. By 
Victor H. Todd. ў 

How to build a simple yet efficient air pump. 
By F. L. Abbott. 


The construction of a small induction motor. 
By V. Ray Grabholz. М 

Construction of a gasoline blowpipe. By 
Fred W. Dickson. Н Я 

A home-made refrigerating machine. By 
John E. Gorrell. 
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the Music Enthusiast Can Build Him or Herself a Very Creditabie 
ood a Very Superior Instrument May be Built. 


lines marked. Make a little chisel from an 
awl to plow out the groove. See Fig. 6. 
The groove should be narrower at the bot- 
tom; this will make a tight joint when the 
purfling is prest in. The purfling must be 
bent on the bending iron same as the sides, 
see Fig. ЗА. It is then prest into the groove 
and glued in. Care should be taken to make 
the joints match perfectly, and in all, the 
purfling will probably be the hardest job on 
the whole violin. It is best to practise cut- 
ting a groove and making a joint on another 
piece before attempting the real job. After 
the glue has set, trim down flush with the 
rest of the surface. 

Now we are ready to work out the inside 
of the top and back. This is the most im- 
portant operation as regards the final tone, 
as such tone depends entirely on the wood 
being of the proper thickness. 

To begin with, it will be necessary to cut 
from an ordinary piece of board, a recess 
which will exactly fit the piece you are 


(Continued on page 290) 


Home-Made Water Turbine 


ERE is a description of a small water 
turbine which any experimenter 
can make. It is constructed en- 

tirely of wood and will be found to be 
very efficient. Be- 
fore putting it to- 
gether it is advis- 
able to place the 
wood pieces in a 
tub of water and 
weight them, so 
that they stay 
completely sub- 
merged, where- 
upon no swelling 
will be noticed 
when the turbine 
is to be put into 
actual operation, 
and by cutting 
and carving the 
pieces, no further 
damage from 
warping of the 
wood will result. 
It is still better to 
heat them in par- 
affin wax until 
thoroly saturated. 

The writer has 
-also found that 
thoro impregna- 
tion of the wood 
with oil or other 


waterproof mate- The Drawi 
rial, has a very etc. Those Familiar With 
beneficial effect. Brass or White Metal. 


From two pieces 
of maple - wood 
board, 12"x11"x1", 





the Design of Which Can 


cut the two end pieces of the turbine as 
shown in Fig. 1. Both should be cut 
clamped together so that they will be 
exactly even, and a hole is drilled ex- 
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Fig. 


Above Show How to Build a Small Water Turbine Suitable for Attachment to a Spigot, 
Foundry Work Will Probably Take көзгө in Working Out the Design 
of a Somewhat More Efficient Turbine and Then Having the Various Parts С 
The Small Water Turbines Sold on the Market Have a Very Effective Rotating 
Member, the Buckets Being Hollow and Split in Two Halves, the Same as in the Pelton Water Wheel, 
ext-Book on the Subject. 
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actly in the center of each for the shaft. 
From another piece of plank, 12”х11”х 
21⁄4”, cut a piece exactly the same shape 
and cut out the center portion to the 
shape of a circle 
as shown. 

The center care- 
fully hollowed out 
as shown, gives 
an 8" hole and at 
the top for the en- 
trance of the wa- 
ter, a М” tapered 
hole is drilled and 
reamed which 
gradually becomes 
larger, so that the 
entrance is 1" in 
diameter, whereas 
the inner end re- 
mains 1⁄4”. 

The outflow of 
water is thru a hole 
112" in diameter, 
drilled tangential- 
ly into the bottom 
of the case, whose 





s construction has 
119.5 been clearly de- 
— 25——=Ё scribed. 
ELEA) We now havè 
- to make the ro- 
719.4 tor Fig. 6. Its ba- 


sis is the block of 
wood, Fig. 3. On 
its perifery are se- 
cured eight pieces 
of iron, Fig. 4, for 
wings or paddles, 
2" x 2" x 1 И 
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An Electric Oven for the Laboratory 


N electric oven is one of the most 
A useful things that one can have, espe- 

cially if it is desired to do analytical 
work. They enable the operator to maintain 
steady temperatures at any point desired 
and for drying precipitates and prepara- 
tions, they are almost indispensable. But 
the price is usually prohibitive to the ama- 
teur, and he must get along without one. 
Following is a description of how I built 
my own oven at a total cost of eight dollars. 
It has been in continuous use for several 
months and is giving me good service. 





да кеше Oven for Use in the Laboratory Is Usu- 

у Considered Somewhat of a Luxury, but the 

Mothod of Building One Here Described by Mr. 

Shank ae nias Such an Oven "Within the Reach of 
Every Experimenter’s Pocketbook. 
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By J. J. SHANK 


Secure a small, double walled oven, with 
a glass in the door, such as is used with an 
oil stove or gas plate. Mine is an Elgin 
Pet, No. 8. It measures eleven inches deep, 
eleven inches high, and twelve inches wide. 
Have a tinner put two small necks of sheet- 
iron on it as shown in the drawing. These 
are for thermometers or other fittings. Pack 
the space between the double walls with a 


stiff mixture of fire-clay and scrap asbestos, . 


mixed to a stiff paste with water. Remove 
the glass from the oven door and pack the 
crevices with the mixture. Then press the 
glass back in place and fasten it. Be sure 
to pack all crevices well, as the steady tem- 
peratures desired can only be obtained with 
proper insulation. A piece of strong asbes- 
tos board is cut to fit the bottom and four 
binding posts are fastened to it as shown, 
for the heating coils. The two shelves are 
covered with 3/16-inch galvanized wire 
screen. This allows circulation and is a 
good support for crucibles and the like. 
The coils are fastened in place in the board 
and the wires led out at the bottom; be 
sure to insulate them from the oven. Their 
ends are fastened firmly to the binding posts 
and two porcelain cleats are placed under 
them to kcep them raised from the bottom. 
This insures better circulation. Nail four 
pieces of wood together so as to form a 
square mould, one inch deep and thirteen 
inches on a side. Fill this with fireclay 
mixture and place the wires from the coils 
in it before it hardens, and set the oven 
on it. Fasten down w ith stove bolts before 
the clay dries. It is well to put the wires 
in glass tubes before putting them into the 
clay. The heating coils were made by the 
Majestic Electric Development Co., and are 
of the type used in their electric heaters, 
Majestic, No. 7. They cost two dollars 
apiece. 
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In the diagram 51 is a d.p.d.t. switch on 
the line, S» is a s.p.s.t switch which en- 
ables the operator to cut out one of the 
coils. Сі and С» are the coils and the 
black bars are the cleats. R is a variable 
resistance. At present I am using a water 
rheostat. Details of its construction are 
shown in figure 4. I used two half gallon 
jars (stoneware) connected in series. Sul- 
furic acid is added in small amount to 
water for the electrolyte. 





The Diagrams Given Above Show the Constructional 
Details to Be Followed in Building the Electrically 


Heated Oven. It is Best Perhaps to Purchase the 

Electric Heating Units, altho They Can Be Made of 

Any Good Resistance Wire, Either of German Silver 

or Iron Wire, but It Is Best to Use a Special Non- 
Oxidizing Alloy Wire. 


Manipulation of Glass 


By CHARLES S. WOLFE 





A Glass Blower at Work. The Special 6 Tip Burner Illustrated Above is Shown in Detail in 

the Diagram Just Below. This Apparatus Produces a Very Intense Heat and Operates with 

Ordinary Illuminating Gas: the Flame Point is Formed with Air from a Blower or Compressor 
Having a Pressure of from Eight to Ten Pounds. 


HE first and most important word 

in the glass blower’s vocabulary is 

Rotation. The glass must be ro- 

tated from the time it enters the 

flame until it starts to cool in the 
annealing soot. And its proper rotation 
can only be accomplished by knowing and 
working the following system. 

Glass work requires little apparatus. 
Success depends on your personal knowl- 
edge and dexterity, and that dexterity you 
can acquire as the conjuror acquires his 
deftness—by practise. I will go into 
minute detail in order that you may intel- 
ligently set about building up your tech- 
nique. 

By rotating the work in the flame you 
succeed in evenly heating the whole cir- 
cumference of the tube at the spot where 
үа propose to operate. This is essential 

ecause gravity 15 constantly exerting а 
pull on the tube, and as it softens under 
the effect of rising temperature, it falls 
out of shape, lengthens and gets thin. 
Constant rotation overcomes gravity’s ef- 
fort, and you must bear in mind that the 
work will fall out of shape the instant 
you allow the tube to cease its rotary 
movement at any time until it has set. 

Some of your failures are now ex- 
plained. You paused to blow into the 
tube, or to draw it out, or to push it in, 
and—zingo! Rotation must be continued 
while the tube is in the mouth, while blow- 
ing, while drawing or pushing; in fact, 
from the time it softens until the instant 
it begins to harden again. And be sure 
that it has started to harden. 

From the foregoing you see a little of 
what you are up against. We may now 
proceed with the trick itself. 

A glass tube has two ends. Both of 
them must be rotated at the same speed. 
Don't laugh. Sure, they'll have to do that 
as long as the tube is one tube. But when 
she starts to soften in the flame, you have 
what amounts to two tubes. And both 
of them must rotate at the same rate of 
speed. 


The tube is rotated by the thumb and 
first finger of each hand. The remaining 
fingers are used to support the piece. 

'The position of the hands is of prime 
importance, and you must learn to assume 
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Top and Side View of Multiple Tip Gas 

Burner Used in Professional Glass Blowing. 

The Stream of Air in Each Burner Gives a 

Long, Thin, Bluish Flame Seen Shooting Forth 
from Each Burner. 


that position automatically, and to keep 
it without mental effort on your part for 
periods on end, and thru many motions of 
the arms. As, for instance, the bringing 


of the open end to the lips. , 
The left hand takes the tube with the 
palm facing downward. The hand itself 
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The Accompany- 
ing Illustration 
Shows One of the 
Hardest Things 
to Accomplish in 
Glass lowing, 
that of Properly 
and Continuously 
Rotating the Tube 
When Being 
Heated in the 
Flame. This Mo- 
tion Should be 
Practised With- 
out a Flame Un- 
til it is Made 
Perfect. 
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ILLUSTRATING POSITION 
FOR HOLDING TUBING 


DIRECTION OF ROTATION “asl 


is slightly bent at the wrist, so that it 
points downward on a slant. The second, 
third and little fingers are curled in under 
the tube, it being held between them and 
the palm. The exact amount of grip is 
such that the tube is loose enough to be 
turned freely between the thumb and first 
finger. And yet it must be held firmly 
enough that all the weight is borne by this 
support, in order that the thumb and first 
finger will have nothing to do but to turn 
the tube over and over. The supporting 
fingers must be so bent and the hand so 
turned that the thumb and first finger can 
be extended to practically their full length, 
in which position they can do their work 
with the least fatigue. 

Now the right hand is held with the 
palm turned toward the left, second, 
third and little fingers slightly bent. The 
tube is grasped between the first finger 
and the thumb. See Fig. 1-A. It is al- 
lowed to rest somewhat on the side of the 
second finger. Its main support and rest, 
however, is the portion of the hand be- 
tween the first finger's base and the thumb. 

The first finger, and the thumb, of 
course, do the rotating work. As with the 
left hand, they are to be extended as 
nearly their full length as possible. 

So much for position. Now a word as 
to the movement. Rotation is carried on 
in one direction continuously, and not by 
a series of reversals. Keep the tube 
whirling in the one direction, which will 
most naturally be away from you. 

The tendency will be to cause the tube 
to turn about half a revolution with each 
twist of the turning digits, and this must 
be fought against. You must build up a 
rhythmic series of light touches, each one 
of which moves the tube a little bit, and 
which are to follow one another just as 
rapidly as is possible while retaining the 
rhythm. You will find that you can do 
better work with this system with the tube 
at slow speed than you can with big twists 
and higher speed. 

A. few words of advice on the method 
of applying the above. Devote so much 
time—say an hour each day regularly— 
each day as a practise period for as long 
а time as proves necessary. This will vary 
with the individual. All the impedimenta 
you will need will be a length of tubing 
of any convenient diameter. Use no 
flame, but bend your effort to acquiring a 
smooth and steady movement. 

When you are able to do this perfectly 
at a fair speed, take a Bunsen burner, but 
do not light it. Place the work over this, 
and endeavor to keep the tube moving in 
an imaginary flame, taking care that its 
height does not vary, nor its movement to 
right or left. 

Being proficient in this, you may at- 
tempt what will probably prove your most 
difficult maneuver, but one which you 
simply must master. Heat your glass in 
this imaginary gas flame, and without 
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ceasing the rotation—or varying the rate 
—remove from over the burner, let the 
left arm fall, raise the right, and bring 
the tube’s right-hand end to the lips. 
Don’t stop the movement. Blow in the 
tube. Remove it, twirling all the while. 
Bring it back to the flame several times, 
and repeat. 

When you can conscientiously say that 
you are proficient in this little stunt, you 
are on your road to success. 

Light your burner, and resume your 
efforts where you gave them over in dis- 
gust before. And—warning—even now do 
not expect to succeed all at once. It is 
true that you are master of the really 
difficult part of your job, but you have 
still to acquire several other bits of 
knowledge—not dexterity—among which 
we may mention the type of flame to em- 
ploy and the ability to judge ocularly the 
condition of the glass and the precise 
blowing instant. 

Let us consider now a few experiments 
in actual glass blowing. 


A Glass Cigarette Holder 


At the conclusion of this trick you ma 
present your friend with the article. It 
will be highly appreciated, rest assured. 

Select a piece of tubing,* outside diam- 
eter one quarter of an inch. Now the 
exact diameter of the tube doesn’t matter 
a bit, so long 25 it is somewhere near the 
above. It should have a moderately thick 
wall. 

Begin by sealing one end of your tube. 
You have your choice of two methods for 
doing this, both quite easy. Holding the 
tube at both its ends, bring the flame to 
bear on a spot near one end, for econ- 
omy’s sake as near the end as possible 
without burning your fingers. Rotate 
your tube, and as it softens, draw it apart, 
discarding the little piece as scrap. 

The end is thus sealed. You will find 
that by carefully watching the glass in 
the flame you will be able to engineer 
things so as to leave the least possible 
point on the end you want to work with. 
As you start to pull, lift the tube free 
from the heat, pulling gently. The idea is 
not to pull it apart, but merely to start to. 
Put it back into the flame, heating only 
a very narrow spot, and let it burn apart. 
Your tube should now be about six or 
eight inches long. 

otate the tube with one hand in the 
flame and bring it to a blowing heat. By 
gentle blowing round off the closed end 
nicely. 


*Be sure to select or procure “new,” good 
quality glass tubing; old tubing is difficult to 
work with, as pointed out in the articles on 
glass blowing by Professor Metcalf, which ap- 
peared in this journal several years ago. 
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As You Acquire a Greater Degree of Skill in 
Glass Blowing, You will Undoubtedly Like to 
Attempt the Blowing of a Glass Pipe Like 
that Shown Above. Some of These Pipes are 
Wonderful Works of Art, Being Formed witn 
Numerous Loops and Turns Along the Stem. 
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The next step is really easier to execute 
than to describe. The idea is to blow an 
egg-shaped bulb on the sealed end of the 
tube. To do this you must get the spot 
farthest away from the end the hottest, 
so that when you blow it takes this shape 
rather than a spherical one. A little prac- 
tise will make this easy enough. It may 
be well to point out that rotation must be 
maintained constantly, even while blow- 
ing, and that probably in spite of your 
best efforts the tube will fall out of line 
alarmingly. Don’t worry about that. You 
have only to cease rotation for an instant 
with the tube at the mouth, and gravity 
will bring it back to shape for you. As 
soon as it lines up, begin rotation and 
blowing. 

When you have the desired shape of 
bulb, devote your attention to the narrow 
front end of the bulb, allowing the back 
part to become too cool to blow. Make 
the front end very hot, and blow quickly 
and with force. This will send out a bulb 
of comparatively enormous size, and about 
as filmy as soap bubble, which it greatly 
resembles. Probably it will burst. On 
first performing this operation the flaring 
bulb and attending snap are likely to 
startle you, but there is no danger. 

To resume. Bring the film into the 
flame. It will burn off or shrink, leaving 
you with a bulb that resembles somewhat 
the bulb of a thistle funnel. Now watch 
your step a bit. Keep the bulb itself back 
from the flame, bringing to working heat 
only the edge just dealt with. Rotate it 
constantly with one hand, the left, warm- 
ing at the same time the metal handle 
end or tang of an old file, held in the 
right. Dab the hot file handle end or 
tang on a piece of wax, draw the work 
from the flame—whirling—and insert on 
an angle the file tang. The softened glass 


FIG 2 


Another Simple Novelty in Glass Blowing—a 

Miniature Glass Duck. By Nipping off the 

End of His Bill and Filling the Duck with 

Water, a Lot of Fun Can be Had by Blowing 

on the Larger Opening, Which Will Cause a 

Fine Stream of Water to Shoot Out Thru the 
Duck’s Bill. 


on the edge will press down into that neat 
flange seen on test tubes, if properly done. 
The figure will give you the idea of hold- 
ing things at the proper angle. 

Anneal your work by smoking it thoroly 
and lay on an asbestos mat to cool. When 
cool, finish by directing at intervals along 
the tube a fine flame, allowing the glass 
to become only perceptibly soft, the stage 
when it pulls quite sluggishly. Draw 
the ornamental constrictions shown in the 
drawing, suiting your fancy as to the num- 
ber of them employed. 

It remains only to cut with the glass 
knife, or file to the desired length of 
holder, and to flange slightly the mouth- 
piece end as you did the bulb. 

If you feel up to it, you might next 


attempt 
A Glass Duck 


This is a piece which must be tried to 
be appreciated. See Fig. 2. When you 
can execute it smoothly, you may safely 
say that you are acquiring technique. Se- 
lect a piece of tubing of the same stuff 
you used for the holder. Twelve to four- 
teen inches will be convenient length. 
Seal an end as before. 

Your point of attack this trip will be 
about the middle of the tube, and this 
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fact introduces complications. You must 
rotate with both hands, which means that 
at first one hand will get out of step with 
the other, so to speak, and twist the soft- 
ened tube hopelessly out of shape. I 
can’t help you out much here. All I can 
say is that it is a cinch once you have 





Successive Stages Followed in Blowing and 
Forming Glass "Cigar Holder” from a Piece 
of Glass Tubing. 


acquired the knack, and that you can se- 
cure this knack by trying and failing and 
trying again. 

Now to our muttons. We have first to 
blow a bulb of the shape indicated in the 
drawing. By intelligently directing the 
flame, we heat the top side a trifle more 
than the under, and accomplish our object. 

Having annealed, and cooled, we make 
the simple bend that forms the neck, 
blow the little bulb that is the head, and 
draw the tubing out a bit at the bill. 

This pleasing little specialty is usually 
cut off to allow a bit of the tube to pro- 
ject at the tail, and by filling the bulb 
with water and inserting the tail tube in 
the mouth we are armed with an excellent 
weapon for squirting water into the faces 
of good-natured friends. Be quite sure 
that the friend is good natured, tho. 

Let your piéce de résistance be 


A Glass Pipe 


This requires no description, its con- 
structional features being gleaned from 
the drawing, Fig. 3, and the methods 
employed the same as in the previous 
crimes. 

Other little novelties will doubtless sug- 
gest themselves to individuals, and much 
pleasure will be derived from working 
them out. 

Have a regular program for visitors 
and your fame will spread. 

What has been said in this article 
is designed to lead to quick results and 
enable the interested reader to produce 
real results with little practice. But 
to become an accomplisht glass blower 
is no trifling thing. Some people never 
acquire the art. One great trouble is 
that the tubing will draw out and get 
thin when heated. If too much time 
is taken for an operation, the glass will 
become opaque and is said to crystallize. 
If the glass contains lead, the action of 
the reducing flame will turn it almost 
black. Finally look out for your fingers, 
altho you can hold a glass tube within 
an inch or even less of the place where 
it is being heated, without feeling the 
temperature in any way, a tube hot 
enough to burn and burn badly, mav 
show no indications of heat. So be care- 
ful about picking up any tubes from the 
work-bench. : 











This department will award the following monthly prizes: First prize, $5.00; second prize, $3.00; third prize, $2.00 z 

The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the 
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea sub- 
mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. The article need not be very elab- 


orate, and rough sketches are sufficient. We will make the mechanical drawings. 


Use only one side of sheet. 


Make sketches on separate sheets. 








Making Radium Photos 


FIRST PRIZE, $5.00 


The photograph shown at Fig. 1 is 
not a South African “whatisit,” but an 
X-ray picture of a design laid out_in 
barium sulfate. The design was first 
drawn on an envelope holding the X-ray 
plate, and then the barium sulfate was 
sprinkled on it. The barium salt being 
opaque, it cut off the rays. 3 

The illustration shown at Fig. 2 is 
another fragrant fake. This was made 
with the aid of a small spinthariscope 
costing $1.00. This design was cut o 
heavy lead foil and pasted on the out- 
side of an envelope holding an ordinary 
photographic plate. Enough circles 
were drawn on the pattern and num- 
bered consecutively to take in the com- 
plete pattern. 

Then the spinthariscope was put on 
the first circle for two days and moved 
to the next, and so on until the whole 
pattern was covered. 

By looking closely you can see where 
the rays from the radium in the spin- 
thariscope have penetrated to a small 
extent, even the lead foil. 

This experiment was about fifty days 
i i — i i a ect I 
Ea the ао, and neither picture was ше кше ‚а Mottled Elfect Is Due 


Contributed by V. G. CLEMENTS. enly. 





- it Above, Sbows a Mysterious Photo Made 


the 





This Radium Photo Was Produced by the Aid of 

а $1.00 ‘рі tym The Design Was Cut 

from Lead Foil and Pasted on the Outside of an 
Envelope Containing a Sensitized Plate. 


“The Mysterious Egg” 


SECOND PRIZE, $3.00 
Take a good (or bad) egg and punch AED 
two small holes in it. Then blow out all of ; 
the inside. Next fill the egg with iron filings. 
Then get a fair sized wooden box and saw 
a round hole in it large enough to accommo- 
date an aluminum or brass pan. Procure an 
electro-magnet and a small motor (electric 
or water) and put the magnet on one side 
of a rotatable wooden bar. The motor turns 
the magnets round and round and as the 
batteries connect to the magnet it will draw 
the egg around also. ; 
Some time ago there was described in the 





columns of Science & Invention a similar 
device provided with two permanent steel 
magnets, which were caused to pull two 
painted iron bugs over a thin aluminum 
The Motor Rotates the Electro-Magnet Mounted 
on the End of an Arm in the Manner Shown, and 
the Iron Filled Egg Is Pulled Around Over the Alu- 
minum Sheet by the Rotating Magnet. 

plate, on which a clock dial was painted. 
The mechanism was arranged with clock- 
work, so that the outer bug indicated the 
minutes, and the inner bug the hours. 


Contributed by LUCIUS M. TURNER. 


A Simple Vibrating Rectifier 


THIRD PRIZE, $2.00 

Some time ago I had occasion to use a batteries and “building up" several six 
small rectifier for charging small storage volt batteries. In view of the fact that 
other experimenters may at some time or 
9 other need something like the above men- 
tioned rectifier, I am describing it herewith. 

On a rather heavy bell, separate the con- 
nections between the two electro-magnets, 
so as to give two separate, individual units. 
Connect a condenser across the vibrator 
arm and the adjusting screw. A condenser 
of about one-half M. F. will answer the 
purpose. A rheostat is now connected into 
the circuit as shown in the diagram, and 
the other connections are made as indicated. 

The operation is as follows: Owing to the 
action of the direct current in the D. C. 
magnet, one end of the armature A, will be 
permanently of north polarity; and since 
the A. C. magnet will alternate with the 
alternations of the current, the armature 
will vibrate in step with the A. C. input. 





Storage battery 1 
A Simple A. C. to D. C. Rectifier for Experimenters. This allows for contact, in such a way that 
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a pulsating direct current will be obtained. 
Adjustment for the D. C. magnet is made 
by the rheostat, which should allow this 
magnet to have approximately the same 
strength as the A. c magnet. 

Contributed by А. Н. MATHEWS. 

PRESERVING SLICED SWISS 

CHEESE. 

Swiss cheese when sliced, is ordinarily 
difficult to preserve fresh and moist. As 
commonly kept by housewives, it rapidly 
dries out, becomes hard, curls and turns 
a deep yellow. Placing it in the refrig- 
erator fails to overcome this process of 
deterioration. The one provedly effec- 
tive method of preserving its original 
Íreshness, etc., is to keep the slices con- 
stantly wrapped in a damp sheet of 
white linen, except during actual eating- 


time. 
Contributed by C. NYE. 
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Interesting Chemical Experiments 
By O. IVAN LEE, B. Sc. 


“Fireless” Smoke 


HE old proverb “Where there's smoke, 
| there's fire" is far from being a reli- 
able: one, because to the chemist 
smoke without fire is a not infrequent oc- 
currence. To those not so familiar with 
chemical facts, the appearance of rolling 
clouds of-white smoke without any vestige 
of flame or heat is always a bit perplexing 
and savors of the mysterious. But first, let 
us take a moment to consider what smoke 
is. It may be looked upon simply as a 
multitude of very small particles of solid 
matter suspended temporarily in a gas, usu- 
ally air. There is no such thing as per- 
manent smoke. You can't put it in a bottle 
and keep it, for sooner or later the solid 
matter will settle out from the air which 
supports it. For similar reasons, it is im- 
possible to have smoke in a vacuum such 
as exists in an electric light bulb, for since 
there is nothing in a vacuum, the particles 
of which the smoke is composed would fall 
down instantly. Of course there are a few 
colored gases, such as the deadly greenish 
yellow chlorine which the Germans let the 
wind blow over the defenseless Canadians 
in Flanders, but it is not correct to refer to 
such colored gas-clouds as smoke. 

Any chemical action, then, whiclr will 
form a solid substance floating in air will 
give the effect of smoke. Naturally, this 
condition can best be brought about if the 
two chemicals which are to combine or 
react are themselves (invisible) gases. Am- 
monia is one such a gas. Ordinary ammonia 
is a solution of this gas in wáter. When the 
ammonia water is heated or even exposed 
to the air, the invisible ammonia gas goes 
out of the water into the air and makes its 
presence known by its piercing smell. Since 
ammonia is an alkali, 1t will easily combine 
with an acid to make a solid salt. It is 
only necessary, then, to make smoke, to find 
an acid which is also a gas. Fortunately 
there are two that are easily obtained. 


Trigger Plunger, 





Paraffine 


With This Simple Apparatus Great Clouds of White 
Smoke Can Be Produced. It Makes a Very Striking 
and Mysterious Experiment 


On a clay saucer such as is used for 
flower pots place some pieces of sulfur or 
some flowers of sulfur and set it burning. 
It will burn with a pale blue flame and 
choking but invisible fumes. These fumes 
are sulfurous (not sulfuric) acid. Now 
place the saucer on a little block of wood 
placed in the middle of a plate or pie-tin 
and pour some strong ammonia water around 
it, in the plate. Instantly white clouds of 
smoke will arise around the saucer until 
the whole resembles a smoldering pile of 
leaves. To show that it is the fumes of the 
sulfur and not the flame that is necessary 
to make smoke, repeat the experiment, but 
first extinguish the burning sulfur with a 
piece of asbestos followed immediately by 


pouring in the ammonia as before. The 
same white smoke will be produced, altho 
now there is no flame. The effect can be 
made much greater by placing some muriatic 
acid in a saucer instead of using the fumes 
from sulfur. This acid is much stronger 
than sulfurous acid, and its fumes with 
ammonia are very dense, white and volu- 
minous. 


After you have thus become familiar with 
smoke, ammonia and muriatic acid, you 
can startle your friends with the following 
experiment: 


Place a thin glass tumbler on a table and 
pour in about half an inch of muriatic acid 
without pouring it down the side of the glass, 
and without spattering any inside. It is 
not difficult if you pour smoothly from the 
acid bottle without letting the acid gurgle 
as it comes out. Now melt some paraffin 
wax (not too hot) and pour it down the 
side of the glass very carefully until there 
is a layer about an eighth of an inch thick 
floating on the acid. When the wax gets 
hard it will seal the acid underneath com- 
pletely. Blow out any acid fumes which 
may still be in the glass above the wax and 
then pour in about an inch of strong am- 
monia water. Over the top of the glass, 

lace a tin baking powder cover with a hole 
in it about an inch in diameter. Nail a 
short round stick about eight inches long 
and half an inch in diameter perpendicular 
to the end of a flat stick about a yard long 
and an inch wide. When your audience is 
gathered, carefully insert the end of the 
round short stick thru the hole in the tin 
cover over the glass, and using the long stick 
for a handle, give the end of the short stick 
a quick push downwards against the wax. 
There will be no flash and no noise, but a 
huge cloud of dense white smoke will puff 
up like a ''jack-in-the-box" and you and 
your friends will experience all the thrill 
of seeing an explosion close by, with the 
disagreeable features eliminated. 


Synthetic Perfume of Lilac 


HE preparation may be divided into two 
operations (a) the transformation of 
common oil of turpentine into terpin(b) 
the transformation of terpin into terpinol. 
To prepare terpin put one pint of oil of 
turpentine іп a quart bottle. Three-fourths 
of a pint of alcohol 80 per cent is mixed 
with it, and one-fourth pint of nitric acid is 
slowly added to the mixture, which is left 
several days, until crystals are formed. 
These are collected and dried with blotting 
paper. To get the full amount formed, one 
should wait over three months; but, for 
experimental purposes, such a delay is un- 
necessary. 


To transform odorless terpin into fra- 
grant terpinol, set up an ordinary distilling 
apparatus consisting of a one-pint flask, 
delivery tube and condenser. Fill the flask 
half full of water. Put two or three spoon- 
fulls of terpin in and the same amount of 
sulfuric acid. E 

As soon as the liquid boils, a delightful 
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By GLENN SLOVER 


scent fills the room. [1511 until no more 
terpinol passes over. If any water has dis- 
tilled over, a layer of liquid terpinol will be 
found on top of the water and can be easily 
removed. The fragrance is extremely 
strong, while the essence is warm, it becomes 
much more agreeable after it has cooled. 
Some odoriferous plants, such as marjoram, 
contain terpinol in their leaves, but the ex- 
traction of the essence from such sources is 
always much more expensive than its 
synthesis with oil of turpentine. 


AN EXPERIMENT IN INSTAN- 
TANEOUS CRYSTALIZATION. 


Dissolve sodium hyposulphite in 15 cc. 
of water to saturation, by heating, and 
pour the solution slowly into a clyinder 
which has been warmed in boiling water, 
filling the same about one-half full of 
this solution. In another beaker dis- 
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solve sodium acetate also to saturation in 
15 cc. water, heat gently till all is dis- 
solved. Pour this solution slowly on 
top of the first in such a way that it 
forms an upper layer, without mixing 
the:solutions. The two solutions are 
then covered with a thin layer of boiling 
water and allowed to cool. 


Lower into the cylinder a wire, at the 
end of which is fixed a small crystal of 
sodium hyposulphite. The crystal tra- 
verses the solution of sodium acetate 
without causing trouble, but crystaliza- 
tion immediately takes place as soon as 
it touches the hyposulphite solution. 


When the hyposulphite solution be- 
comes crystalized, lower in the upper 
solution of sodium acetate, a small crys- 
tal of the acetate suspended by another 
wire, and this will crystalize immediatcly 
as did the hyposulphite solution. 

Contributed by H. J. RUNDT. 





Chicago Police Use Radiophone 


SHORT time ago a new scheme 

for organizing the police systems 

of the larger cities was inaugu- 

rated in New York City, with the 

demonstration of the advantages 

of inter-city radio-telephone and telegraph. 

Now we learn that the city of Chicago kas 

arranged to install an elaborate radio sys- 

tem to aid its police department in their 
war on crime. 

A $12,000 radio plant of the very latest 

type has been installed on the roof of the 


The accompanying illustration shows how 
wonderfully a radio system can extend and 
speed up the activities of a police and de- 
tective organization. Suppose for example, 
that a rifle or other squad of police or de- 
tectives are greatly outnumbered in an en- 
counter with thieves, or that they are badly 
cornered, with the chance of being anni- 
hilated; they can, with a good police radio 
system in operation, set up a small pocket 
wireless set and flash headquarters for help. 


Not only this but with a portable and com- 

act transmitting and receiving set such as 
is available today, employing a wire clothes 
line or else some insulated wire spread out 
on a roof or hung over the edge of a build- 
ing, news of the movements of the outlaw 
bands can be instantly communicated to 
Headquarters; or again, from Headquarters 
to the local squads who may be engaged in 
the man hunt. 

Patrol autos can easily be fitted up with 
an efficient radio transmitting and receiv- 





The City of Chi 
Туре, ой the of the Chicago City Hall. 


Rifle Squads, Fire Boats, Fire E; 


Chicago City Hall for constant wireless 
communication with rifle squads, fire boats, 
fire engine houses, poe stations and patrol 
wagons. At first the terminals of the police 
radio system will be equipt with apparatus 
only for the reception of radio messages. 


Mr. William G. Keith, Commissioner of 
Gas and Electricity for Chicago, and who 
proposed the adoption of radio in this man- 
ner to aid the police department in their 
work, said that he hoped ultimately to 
have every policeman equipt with a com- 
pact receiving apparatus, weighing but a 
few ounces and capable of being concealed 
under his clothing. 
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A Few July “Radio 
News” Features 


The Lyon Radto Station. 

By the Paris Correspondent. 
Experimental Measurements and Cal- 
culations. By P. F. Geagan 
Throw That “В” Battery Away. 

By Charles L. Whitney 
How to Construct a Heavy Current 
Transmitter for Radio Work. 


By H. Marple 
Radiating Eight-Tenths of 
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ent, and There Has Ls poms’ Baen Installed a $12,000 Radio Plant of the Very Latest 


ent in Constant Wireless Communication With 


trol Wagons 


ing set of small size, thanks to the present 
highly perfected vacuum tube amplifiers and 
undampt wave generators employing such 
tubes—thus providing the police with a 
scientific improvement which should be of 
inestimable service in many instances, es- 
pecially in case of riots, racial fights, 
strikes, etc. 

The Fire Department of such a city as 
Chicago will undoubtedly find the radio 
system a great aid in their work, especiaHy 
when used in conjunction with the police 
system, as for example, when extra police 
reserves are needed to keep the curious 
crowds back and away from buildings liable 
to fall, etc. 
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The Radio Lullaby Is Here 


Well, well, we never would have 
thunk it, but the world is advancing and 
we will be dingbusted if here isn’t the 
wireless baby carriage. This glorified 


baby pullman, which was invented by a 


member of the Union College Radio 
Club, at Schenectady, N. Y., has many 
possibilities we believe. It seems that 
the inventor had originally intended this 
wireless receiving outfit for baby car- 


youngster is of German origin, nursey 
should parade him in the vicinity of 
German amateur radio stations, so that 
he can be lulled to sleep by the music 
he really loves, such as “What is 
Kaiser Bill Doing Now” and “Every- 
body Works but Bill"; if Turkish, then 
Turkish stations should be cultivated; 
if French, then French amateur sta- 
tions, etc., etc. 








The Photo in the Lower Right-Hand Corner of the 
Fitted to a 
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This Genius, so that when the Bad Man Tries to S 
via Radio, Such as “Соте Quick, I 


riages, for the purpose of picking up and 
amplifying wireless telephone music 
sent out by a station at his club, or by 
amateur radio stations in nearby terri- 
tory, so that whenever the kid who hap- 
pened to be the lucky possessor of such 
an outfit, started to cry and cut up the 
music would soothe him. All nursey has 
to do is to throw the switch and bingo, 
out pours the wireless music which will 
lull the irritant child into deep slumber 
—perhaps? We presume that if said 
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In Italy the day is divided into twenty- 
four consecutive hours so that a train leaving 
at 13 o'clock, leaves at what we would 
call 1 o'clock in the afternoon. We illus- 
trate a dial which our correspondent pro- 
poses to introduce for use on clocks. By 
weighting the balance wheel or otherwise 
modifying the construction, he proposes to 
reduce the speed of the movement to one- 
half its present rate, so that the hour hand 
will take 24 hours to make its circuit. In 
this way, each hour will count for two. If 
a person wants to get up at 6 o'clock in the 
morning, it will be according to this clock, 
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pushing the carriage once nursey had 
set the device, the radio apparatus would 
instantly be set in operation. Then, by 
means of the Sperry range predictor, a 
couple of gyro compasses and a few 
other dew-jabs, including an omnigraph, 
the whereabouts of little Tweetums will 
be found by the trusty radio amateur 
who is always waiting in the offing, 
ready to become a hero at a moment's 
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Illustration Shows a Radio-Telephone Receiving Set 


As our able accomplice in editorial 
criminology, the artist, has shown with 
his trusty pen, there are many other 
wonderful possibilities opened to the 
wireless equipt perambulator—chief of 
which, perhaps, might be mentioned its 
utility in preventing kidnapping. By a 
simple attachment, as shown in the 
drawing, the radio apparatus on the car- 
riage can be connected by means of a 
mechanical trigger device to one of the 
wheels, so that if a thief should start 





th that the Radio Baby Carriage Outfit be Develo: a Step Further by 
Ookums" the Whole Contraption Will Function so as to Send Out S. OPS. and Position Calls, 
Being Kidnapt. Just Past 42nd St. and Steenth Avenue,” etc. 


notice—for thanks to this radio device 
it will become possible to flash out the 
longitude and latitude and perhaps even 
the names of the streets, as the thief and 
the baby dash wildly down the avenue. 
Of course little Tweetums was carefully 
locked in with a couple of chains and 
half a dozen Yale locks, so that the thief 
could not lift him out and thus foil the 
brainy inventor of this most remarkable 
radio invention since the great Signor 
Marconi flashed his immortal three dots 
across the briny. 


A. M. and P. M. Clocks 


3 o'clock, and noontime will be 6 o'clock. 
He draws an analogy between it and the 
compass which we also show in diagram 
where the north point, indicates midnight, 
northeast indicates three A.M., east indi- 
cates 6 A.M., etc. І 





Modifying the Clock so as to Eliminate А. М. and 
P. M., the Hour Hand Revolving Once in 24 hours. 
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It is perfectly logical so to construct 
clocks that the hour hand could go around 
once for each 24 hours. How we fell into 
the habit of splitting the day in two and 
making our clocks according to this division 
is not clear, and we presume that any at- 
tempt to rectify the confusion incidental 
thereto, is to be welcomed. There are few 
of us, who in our use of railroad trains, 
have not at one time or another, confused 
the A.M. time with the P.M. time. 

This clock, conceived by Edmund R. 
Deering, a patent for which has been 
applied for, would obviate any such danger 


Working Two Radio Watches atthe Same Time 
By ARTHUR H. LYNCH 


ONTINUOUS wave telegraphy 
is unquestionably here for good 
and there is a very natural con- 
tention on the part.oí some 
that the spark system is 
if not to a speedy, at least to 
However, there are 


doomed, 


an eventual demise. 


certain uses to which spark transmission 
may be applied which cannot be dupli- 
cated by C.W. and it may be well to 
stop here a moment and ponder. 

For trans-ocean, which, nowadays 
might better be termed "international," 
radio-communication, we find that the 
interchange of thought is effected al- 
most entirely by one form or another of 
continuous wave transmitter. 

Then we daily are brought to the 
realization that C.W. is rapidly gain- 
ing a very significant position in the 
merchant marine. It will- be remem- 
bered that it has long held such a po- 
sition in the communication service of 
the U. S. Navy. Arc апі tube trans- 
mitters are rapidly being installed and 
in some cases are actually: supplanting 
the spark sets on some American ves- 
sels. -This tendency toward arc trans- 
mission is most apparent in vessels 
under control of the Shipping Board, 
which, in a great measure is responsible 
for the interest which has lately been 
stimulated in this type of apparatus, due 
to some very remarkable results hav- 
ing been obtained. 


Vast Difference in Operating 


The methods used for the most satis- 
factory reception. of C.W. cannot be 
satisfactorily employed for spark recep- 
tion and vice versa. Of course the arc 





wave modulated by the chopper, and 
the tube wave modulated by a buzzer 
or other method, can be picked up on a 
crystal or other rectifying detector, but 
there is a decided loss of efficiency. 
Here we find two directly opposite 
and equally important conditions; one 
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favorable to C.W. and the other favor- 
able to spark transmission. Let us first 
conside? the C.W. For strictly com- 
munication purposes it is preferable to 
spark, even tho it is not capable of 
equal range—speaking of modulated 
C. W. and spark of equal power ratings 
—because the emitted wave is very much 
sharper and does not cause interference 
such as is experienced when spark is 
used. When like power is supplied to a 
C.W. transmitter and reception is car- 
ried on with a receiving equipment, de- 
signed on the heterodyne or autodyne 
principle, the range is found to be very 
much greater for the continuous waves. 
The tuning is similarly very sharp. 
And study of the existing methods for 
the production of radio waves by the 
spark method brings us to a considera- 


tion of the system generally conceded . 


to be the most efficient, namely, the 
quenched-gap. Here we find a system 
which is still well within the law, but 
which can be made to produce a very 
broad wave if it is desired. Where we 
have a combination transmitter, where 
both the quenched and rotary gaps are 
available, such as is the case with the 
Navy Standard sets placed on many 
merchant marine vessels while under 
Navy control the use of the rotary 
permits even a broader wave. 

There are two conclusions to be 
drawn from these operating character- 
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istics and they are that the C.W. is un- 
questionably the more suitable for ordi- 
nary communication, because there is 
much less possibility of "jamming," and 
the spark is much more suitable for dis- 
tress work, where it is desired to send 
as few signals as possible and have 
them reach as many stations as are in 
range simultaneously. In such instances 
the more interference the vessel in dis- 
tress can produce, the better are her pos- 
sibilities of securing aid before her radio 
is rendered useless from óne cause or 
another. 


Where communicatión is carried on 
by the C.W. method, a very close watch 
must be maintained, if all calls are to 
be heard and vessels must be very ac- 
curately tuned, especially as regards 
their calling wave. In order to aid the 
arc stations in communicating with one 
another the Federal System has placed 
a variometer in series with the antenna, 
so that the operator may slightly vary his 
emitted wave while transmitting, so as 
to be heard at the station of destination, 
if the two stations are not in perfect 
resonance. 


Another consideration is the radio 
beacon. During thick weather a con- 
ventional signal from a station of this 
character is used to guide vessels on 
their otherwise blind ways, and is used 
in conjunction with the radio compass, 
designed especially for shipboard use. 
The radio beacon station is the direct 
reverse in action of the radio compass 
stations, now in use at many places 
along our coast line. Would it be more 
advisable to have these beacon stations 
transmit undampt or moderately dampt 
waves? There are some very good 
arguments on both sides of this ques- 
tion, but the author is of the opinion 
that this is one place where the spark 
will always hold its own. 

In our endeavor to perfect our com- 
munication systems, it is undoubtedly 
worth our while to remember that, tho 
radio is a very potent aid to our na- 
tional expansion from a commercial and 
economic standpoint, the strongest rea- 
son for it being adopted is the safety 
factor it affords. There are many 
ships now carrying radio apparatus for 
the sole reason that it is required by 
law, even in the face of the many in- 
stances which have proven very defi- 
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of Dual “Are and Spark" Receiving 
, Switch of the Drum oper 

nitely that it is more a question of “Can 
our vessel afford to be without it?” than’ 
"Can we afford it?" Ў 
(Continued on page 280), 
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Toy and Physical Culture 


Apparatus 
1,372,351. Issued to Amy L. 
Hurlstone-Jones) 
This is a very ingenious device; it 
will give a child plenty of fun and at 


(No. 





the same time will develop muscles. 
It consists of an animal's head, carried 
on a flexible neck, containing one or 
more springs, and secured to a board, 
or leather or other suitable material, 
and provided with straps so that it can 
be fastened to the back of a chair, the 
foothold of a perambulator or even to 
another child. By tugging at the reins 
the animal's head will move, dependent 
upon the pull and it may be so. ar- 
ranged, that the horse's head will give 

-forth a neigh resembling that of the 
animal. In the modified construction 
the head may be mounted directly 
upon a nursery hobby-horse. : 


Boat Race Game 

(No. 1,373,079. Issued to Charles E. 
-Silkworth and Amos P. Silkworth) 
This is a very interesting game, 




















There is a circular piatform upon which 
are mounted bcats suitably pivoted to 
allow them to keel over imitating the 
regular vessels. A marker boat fcr the 
starting and the stopping position indi- 
cates the winner. When an electric 
fan is turned on the boats race round the 
course due to the action of the fan which 
causes air currents sufficient to rotate 
the platform. After a short while the 
current is turned off and the boats 
come to a rest, the vessel nearest the 
marker being the victor. The entire 
device may be mounted within a hood, 
and covered by a glass, so that the fan 
is concealed and colored lights and sig- 
nals greatly enhance the effect. 


- Airplane 
(No. 


1,376,306. Issued to John 
Ziegler) 
This multiplane, or combination 


multiplane and double bi-plane, pro- 
vides for very large maintenance plane 
surfaces, located in spaced relation, one 
above the other, so that they engage 
the varying strata of air for sustaining 
the plane. It stands to reason that a 
plane of this type may be built very 





large and of large carrying capacity. 
It is provided with stabilizers in con- 
nection with the opposite edges of cach 
ь!зпе „for maintaining the equilibrium 


— 


and a portion of each plane serves as 
an aileron. The motors are placed so 
as to bank the air between two different 
planes on two different levels. 


Resharpening Files 
1,372,170. Issued to Sidney 
Thomas Judd) 

This process, for which a patent has 
been granted, will enable anyone to 
easily sharpen files and rasps. It em- 
ploys a high tension electric current 
on a high tension circuit, the spark 
length of which in air is equal to the 
length of the file or rasp, and the dura- 
tion of treatment in minutes is equal 
to the average length of the files in 
inches. The files so treated are piaced 
in an electrolyte, consisting ot a dilute 
sulfuric and nitric acid solution, and it 
makes no difference whether the files 
are flat, round, square or three- 
cornered. The files are first washed 
and wire-brushed in a solution of lye, 
so as to clean off all the grease, and are 
suspended from the anode, while some 
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other suitable cathode is inserted into 


the electrolyte. The latter may be 
composed of three-quarters of a part of 
pure nitric acid and one and one-quarter 
part of sulfuric acid in nine parts of 
water. The secondary of the transfor- 
mer is then adjusted so that if a 10 inch 
file is to be resharpened, it will give a 
10 inch spark and the duration of time 
for treatment is 10 minutes. 


Current Density Indicator 
(No. 1,374,918. Issued to Edwin Heil) 

In the process of electroplating it has 
been found that the best results have 
been obtained by passing a given num- 
ber of amperes per unit of surface thru 
the cathcde formed by the articles being 
plated. For example, in nickeling, 5 
amperes per square foot of surface may 
be consi dered highly effective, but due 
to the irregular contours of the articles 
to be plated it is often difficult to prop- 
erly estimate the amount cf current 
possis th-u the bath per unit cf sur- 
ace of the g»ods, even tho ammeters are 
connected i1 the circuit. The inventor 


of this current density indicator pro- 
vides an am neter specially calibrated 
and connects the same to a hook on 
which is suspended an electrode having 





a determined unit of surface. In this 
manner he is able to determine imme- 
diately by direct reading the current 
strength per unit of surface plated. 


X-Ray. Stereoscope 
(No. 1,373,847. Issued to Harry F. 
(Waite) 

The usual X-ray apparatus enables 
physicians and others, who use X-ray 
plates, to obtain a reading from the 
plates, but in order to get a correct and 
adequate representation, some kind of 
stereoscopic effect is of importance. 
The stereoscopes heretofore used have 
been rather hard to adjust, because of 
the fact, that the observer must hold 
a certain position wherein he obtains 
the relief effect. In this improved form 
two lanterns illuminate their respective 
plates with an even illumination, and 
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these plates are placed near mirrors, 
preferably made to stand at right angles 
to each other and at 45 degrees to the 
plates. There is a_head-piece thru 
which the observer looks, similar to 
the head-piece of a household stereo- 
scope, except that it has no lenses. 





This is mounted so as to slide back and 
forth as desired and hold any assigned 
position, and a partition prevents the 
observer from seeing the left mirror 
with the right eye and conversely. 


Si aling System 

1,369,781. Issued to Theodore 
Willard Case) 

Signaling by means of ultra-violet 
and infra-red rays had become quite 
an important factor in the recent world 
conflict. Mr. Case has here secured a 
patent upon such a method. The light 
rays, mentioned above, are ordinarily 
invisible, and may be projected from an 
incandescemt bulb or from a search- 
light. If it is desired to transmit only 
the infra-red rays, a screen of smoked 

lass of suf..ci nt thickness is placed in 
ront of the searchlight. A shutter al- 
lows for the projection of the ray, which 
is tocust upen a reflector, which in 
turn has in its focus a photo-electric 
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cell. 


In series with this is a pulsation 
generator, comprising a vacuum tube 
or bulb, or one filled with neon, argon, 


helium or other suitable gas. Ordi- 
narily no battery current will flow 
across the two platinum electrodes in 
this pulsation generator, but upon ac- 
tion cf the infra-red rays upon the 
photo sensitive cell, a circuit із closed, 
causing an audible note in the telephone 
receivers, : 


Severing Sheet ‘Glass 
(No. 1,373,533. Issued to Harry G. 
Slingluff) 

In some of the large glass companies 
sheet glass is produced in one long con- 
tinuous piece, but it has very often 
been found that the diamond or roller 
cutters do not answer the purpose, as 
well as would be desired, when it be- 
comes necessary to sever this sheet into 
smaller pieces. So the inventor of the 
above patent has devised a very clever 
process and apparatus whereby glass 
may be cracked evenly. This consists 
of a pair of bars on opposite sides of 
the sheet which are connected together 
by means of U-shaped members, to 
the inside of which members are fixt 
electro-magnets. These bars are also 
provided upon their inner sides with 





asbestos strips and upon the inner sur- 
face of said asbestos strips, resistance 
wires are fixt. The operation of the 
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device is simple. Current is sent thru 
the windings of the electro-magnets, 
which causes the bars to come in close 
contact with the glass. Current now 
heats the resistance wires on both sides 
and also heats the glass along the line 
of the wire. The operation at no time 
is stopt, in that the apparatus moves 
upward at the same rate of speed as 
the glass, being held in the fixt position 
by the electro-magnets. When the cer- 
tain predetermined limit is reached the 
current is automatically turned off, 
and a jet of cold air is shot toward the 
glass severing it evenly. 


Tooth Brush 

(No. 1,369,966. Issued to Arthur 
Cosens amd Thomas Richard Peden) 

These two inventors have secured a 
patent upon a tooth brush, the con- 
struction of which is such, that the 
teeth may be effectively cleaned by al- 
ternate up and down rotary movements 
of the brush. The brush is formed con- 
vex or round in shape and the bristles 
upon the surface conform substantially 
to the contour of the teeth. Upon the 
handle an elongated ball-shaped por- 
tion is provided so that it can be gript 
by the fingers, which ball shaped por- 
tion may be grooved to provide fcr a 
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better grip and enable the operator to 
brush his teeth b; rotating the bristles 
cf the brush. 


Monocycle-Vehicle 
1,374,761. Issued to Carlo Po- 

milio) 

This is a new monocycle with which 
one should be able to travel over open 
land destitute of roads, and if desired 
the device can be converted into a war 
machine. It is shaped as a large roller 
or hollow drum of great diameter and 
cf a width sufficient to house the driving 
plant, the materials to be transported, 
passengers and crew along with the 
necessary guns, if in war-service. There 
are two ways of obtaining the forward 
movement, first by displacing a heavy 
center mass, causing the weight to 
constantly ascend and climb on an inner 
surface of the roller and bys this dis- 
placement to produce the forward 
movement, or the motor is directly 
geared to the roller and suspended from 
within the drum hanging like a pen- 
dulum fr. сл a larze hollow shaff. The 
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engine drives a couple of pinions which 
mesh with two toothed crown gears, 
provided on the cheeks of the drum. 
The arum itself is shaped in such a 
manner that its face will be curved, and 
when it is desired to turn a corner a 
heavy weight suspended on a cross bar 
inside is shifted, causing the vehicle to 
tiit over and hence execute the turn. 


Home Fire Extinguisher 
N every home where there is fire 
there is danger of fire; and where 
there is danger of fire there should 
be a dependable extinguisher of 
some kind. Most extinguishers 
offered the public today are too expen- 


IMPROVED WATER-WINGS 


INJECTION VALVE 
WATER WING 


sive. Most people appreciate the im- 
portance of having a means of prevent- 
ing and fighting fires, and will gladly 
buy an extinguisher for the home and 
business, when someone invents one 
that can be sold at one dollar. 

A’ reliable extinguisher that can be 
sold at a profit for one dollar, could 
easily be made with crude carbon- 
tetrachloride as the filler, which is ob- 
tainable, by the fluid-pound, from any 
wholesale drug company. This scien- 
tific chemical fire-killer can be prepared 
and packed in eight ounce bottles for an 
average of twenty-five cents each. 
Eight ounces will be sufficient to put 
out most fires if applied before it has 
gotten beyond control. Retailing same 
at one dollar per bottle will enable the 
manufacturer to sell it thru house-to- 
house agents, allowing them about 
100% profit and still leaving a good 
margin for the supply house. 

A small classified advertisement for 
agents to sell this extinguisher should 
bring considerable replies from can- 
vassers who would gladly represent you 
in their respective territory. Specialty 
agents seldom ask for credit, and it is 
this cash-in-advance business that en- 
ables the manufacturer to, start and suc- 
cessfully operate a small factory, be- 
cause he can turn his capital over so 
quickly. There are several good agents’ 
magazines that will connect you with 
live canvassers for this extinguisher 
proposition and for others that you may 
add from time to time. But just at 
present an economical fire extinguisher, 
as above described, should prove espe- 
cially successful if properly handled and 
advertised. Carbon-tetrachloride сап 
also be used as a dry cleaner of cloth- 
ing with splendid results. 


Improved Water-Wings 
For several summers, swimmers have 
been using the lung-exhausting cloth 
water-wings, that are secured under 
the arms. For the beginner there is no 
doubt about the merit of a teacher, or 
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By JAY G. HOBSON 


rather a means for supporting the body 
in the aqueous substance; but the pres- 
ent form of buoys seem very clumsy to 
me. In the first place they continually 
lose air and in the second they inter- 
fere with the motion of the swimmer, 
besides failing to even the body in mo- 
tion as it should 
do to instill the 
confidence neces- 
sary to make the 


The “Water 
Wings Which 
Youngsters and 
Grown-ups us e 
Every Summer 
While Learning 
to Swim," Says 
Mr. Hobson, 
“Are Difficult to 
Swim With Ow- 
ing to Their Size 
and Position 
When Worn." 
The Author Sug- 

ests an Air 

hamber Made 
Like That Shown 
So That the Swim- 
mer Has Perfect 
Freedom to Strike 
Out With the 

Arms. 
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layman  selí-reli- 
ant when alone. 
My idea oí an 


A Novel Idea for a Fly Trap Is Here Given by the 
Author. The Fly, After Еа! g the Poison, Falls into 
the Disinfectant Solution in the Bottom of the Vase 


efficient teacher 
and a buoyant dc- 
vice will be seen 
in the accom- 


Ever ‘See a Cool 
Straw Hat? No! 
The Author Sug- 
ests That Small 

ir Tubes Be 
Placed Between the 
Layers of Straw 
and Thus Provide 
a Positive Air Cir- 
culation — System, 
Which Will Make 
the Straw Hat 

Really Cool 


panying illustra- 
tion; it is con- 
structed of a long, 
rubberized tube 


"nn 











What to Invent 


with an air injection valve for filling; it 
is only long enough to reach from the 
neck to the hips, and worn over the 
spine which is the center of balance in 
the water. Being elastic it permits 
bending with the body's motion. Being 
about three inches in diameter and as 
long as the torso, it will offer less re- 
sistance when swimming, and will also 
allow the user to swim in any position 
desired—with safety. 


An Artistic Fly-Trap 

I believe an extensive market could 
soon be obtained for an improved fly- 
trap similar to the one pictured here. 
As will be seen, this vase-like trap has 
a peculiar cupola above the opening, 
which is intended to serve as a landing 
place for the flies. A poisonous sub- 
stance is spread on the pad underneath 
the cupola. ‘Inside the vase-trap is a 
liquid disinfectant. The action of the 
fly is as follows: He smells the sweet- 
ened arsenic (or such attractive poison 
as is used) lights on top of cupola, 
walks around surface until he finds the 
pad underneath; walks onto pad, eats 
the poison, becomes dizzy, falls into 
vase and is pickled in the disinfectant. 


After June the first, the grass bonnet 
will be in evidence everywhere except at 
the North Pole. The customary “straw 
lid” looks perfectly sublime in its ap- 
parent coolness, but if my memory is 
correct, I recall that straws were rather 
warm last summer. That is, the heat 
from Old Sol seemed to pay no more 
mind to a straw hat, than it would have 
to one made of glass. Of course that 
may be a little overdrawn, but what I 
am trying to say is that the present con- 
struction of straws doesn’t give the de- 
gree of protection from the sun it 
should to afford the comíort desired 
by all; and I believe the reason for 
this is the lack of air space between the 
two layers of woven grass which com- 
pose the body of the hat when prest into 
shape. 

My suggestion is to conceal air tubes 
between the layers of straw, so there will 
be an air insulation, circulating there, 
which will also supply fresh and cool 
air to the head of the wearer. If the 
proper material is used, the weight and 
size of the hats should be little, if any, 
greater than that of the present kind. 
Anything to provide more comfort with- 
out sacrificing too much style—the bal- 
ance of the scheme I will leave to the 
manufacturers. 


(Copyright 1921 by the author) 
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Scientific Humor 


Then Pop "Popped."—4A young man 
said to his father. "Pop do you know 
that a man invented a clock with a gun 
on it to shoot every hour?" 

Father: "Why does it shoot?" 

Son: "To kill time." 

—Henry Boulanger. 





Sort о’ Taxidermist.—The Wife: "Isn't 
that your eye-doctor ?" 
The Husband: “I thought so till he 
sent me his bill. He's a skin specialist." 
—W. E. Farbstein. 





How About the “Flying Stone Age."— 
Professor in Aeronautical History: “Сап 
anyone name the first Aeronautical 
Journal?” 

Voice from the back of the room: 
"Fly Paper! | —W. W. Chamberlain. 





Her "Light" 
3 Was Out, Too.— 
—It was a cold 


cheerless night. 
The wind blew 





in from the 
north-east. On 
the deck of a 


liner stood a fe- 
Her eye caught the glint of 
For a long time she watched 


male tourist. 
a lighthouse. 
it Then turning to her companion she 


said: "How patient those lighthouse men 
must be!" 

"Patient? How so?" 

"The wind has blown that light out ten 
times, and each time they have lighted it 


ain. It's simply wonderful." 
„н —С. Е. Etches. 












Must Have 
Been Painful To 
Um.—"After the 
crash,” imparted 
0. (һе first hospital 
t to the 
Si second, “I ran 
4 (1 over to where it 
balay on the pave- 
ment; and when 
І raised it up, I saw at once that its ribs 
were smashed, „while a gaping hole was 
torn in its 

“Pardon me, doctor,” broke in the 
medical student, who had caught these 
words as he was about to pass by into 
the consumptive ward, “but if you bave 
no objections, I'd like to take a few 
notes on that accident case.” 

e pulled his notebook from his pock- 

“Was the case a child?" 

NNO. the surgeon informed him to 
his embarrassment. “I was speaking of 
my umbrella.” —Pauline Poole. 








A Level Headed Car.—Irate motorist: 
“Say, this darned car won't climb a hill! 
You said it was a fine machine!” 

Dealer: “I said: ‘On the level it’s a 
good car’.” —Victor C. Huebner. 





A Good Substitute: Teacher: “Haw- 
kins, what is a synonym?” 

Billy: “Please sir, it’s a word you use 
in place of another, when you cannot 
spell the other.” —C. Tortanier. 





e 

Would the Light-house Keep’er?—A 
lady advertised for a servant to do light 
house work. She received a letter from 
a girl who said she would like the posi- 
tion, for she thought the sea air would 
do her good, but she wanted to know 
where the light-house was situated. 
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Н. S. Johnson. 
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E 9 Тһе Early : : 
В Lu Bird —: 
H [` (are) “That’s what : 
i I call luck," : 
E said Ben: 
E Franklin, as : 
i he got an: 
H electric cur- £ 
Е rent over his £ 
E kite string. £ 
: “Is your experiment a success?” : 
= “Yes. It shows the advantage of: 
5 getting in before conditions become : 
: crowded. I haven't been told once that-: 


pue line is busy." RUE ate inberg + i 
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It Was a Dark and ка Knight.— 
He: “Why did they call the olden days 
the dark age?” 

She: “Easy, because there were so many 
knights.” —H. C. V. Carlson. 


Nothing—they're TIRED.—In an 
automobile salesroom, for purposes of 
demonstration, was a chassis with the 
body removed. A salesman was explain- 
ing to a prospective woman purchaser the 
construction of the engine and how it con- 
nected with the rear axle and caused the 
rear wheels to revolve. 

The woman seemed much interested in 
these mechanical details. “Now,” she 
said as the salesman paused at the end of 
his explanations, "what makes the front 
wheels go round?" —Dick Dickinson. 
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E receive daily from one to 

Ww two hundred contributions 

to this department. Of these 

only one or two are available. We 
desire to publish only scientific humor 
and all contributions should be orig- 
inal if possible. Do not copy jokes 
from old books or other publications 
as they have little or no chance here. 
By scientific humor we mean only 
such jokes as contain something of 
a scientific nature. Note our prize 
winners. Write each joke on a sep- 
arate sheet and sign your name and 
address to it. Write only on one side 
of sheet. No letters acknowledged 
unless postage is included. 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the 
best joke submitted each month. In 
the event that two people send in the 
same joke so as to “tie” for the prize, 
then the sum of three dollars in cash 
will be paid to each one. 
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Mexico Seems to Like It—‘“War is 
1,” exploded the Earth, “I’m tired 
of having a revolution every twenty- 
four hours." —Dorothy Kantro. 


A Run For 
Your Money.— 
Sparks: “Му 
doctor advised 
me to take up 
motoring for 
my health; 
said I needed 
axercise.” 

Plugge: 
"Pshaw, run- 
ning a car is 
no exercise." 

Sparks: "No, but getting the money 
to pay for it is." —C. L. C. X. 
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Had a “pull” with his patients ct eis: 
“Do you see that house up there?" 
Peter: "Yes, what about it?" 
Lewis: "Well, that house has been 
built with money made from many suí- 
ferings, writhings, agonies, and much 
blood. 
Peter: 
Lewis: 


"What beast lives there?" 
"My dentist." 
—C. Tortanier, 
Valetta, Malta, Europe. 





“And East is West.—"I'm going down 
to the Postal Telegraph to send a tele- 
gram to my brother in California. He 
just got married." 

"You can't send that by Postal!" 

"Why not?" 

"Why, that's a Western Union." 

—H. S. Johnson. 


He Saw 
Thru It.—Bix- 
by:  "Waiter! 
Was this 
chicken cooked 
with X-rays?" 

Waiter: (be- 
wildered) 
"Why, er-no; 
that is, yes, yes." 

Bixby: "I thought so; I can't see any- 
thing but bones." —A, Maurice. 








Or Breaking Into a Vault.—‘How 
many volts are required to kill a per- 
son?" 

“One—if it's a re-VOLT." 

—John C. Ealy. 





Some Light 
On the Subject. 
—"[ve often 


been told that 
I steal thru a 
window," com- 
plained t he 
Light Ray, 
"but this Ein- 
stein noise a- 
bout my being 
crooked makes 





light of me." 
—Dorothy Kantro. 





A Heavy Smoker.—“How about that 
aeroplane ?" 
"It went up in smoke." 
"Burned up, eh?" 
"No, made an ascension at Pittsburg." 
—H. S. Johnson. 





Weighed and Found  Wanting.— 
CHEMISTRY Proressor—“Mary, find the 
atomic weights of sodium and potassium." 

Manv (whispering to fellow student) 
“Jim, have we any atomic weights in this 
laboratory ?” —Mason Crook. 





And Shocked and Stung.—“That 
doctor is a regular human dynamo." 
"Yes, and when I came in contact 
with him, I myself was highly charged." 
—Kenneth T. Price. 





“This is no joke," said the Joke Ed- 
itor.—"I'm in a terrible mess," moaned 
the Pottage. 

“Im in an awful pickle,” 
Dill. 

"Im up against the wall,” cried the 
Picture. 

“I'm in a tight hole," sobbed the Peg. 

"You have nothing on me," answered 
the Zero. —Dorothy Kantro. 

"I'm having the H——of a time," said 
the Printer's Devil. 


groaned the 
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The “Oracle” is for the sole benefit of all 


cientific 
here for the benefit of all, but only matter cf sufficient interest will be publisht. 
questions will be answered: 


experimenters. Questions will be answered 


Rules under which 


1. Only three questions can be submitted to be answered. 


2 


not be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. 
work or intricate calculations a special rate will be charged. 








Sound and Heat 

(1111) Miss Hannah Dvorcef, St. Anthony, 
Idaho, asks several questions on sound and also 
wonders why the wires of an electric toaster do not 
continue to get hotter and burn out. 

A. We do not agree with you that sound 
travels faster thru mere elastic mediums. Sound 
travels quickest thru a bar of Tungsten steel. A 
watch ticking at one end of a 30 foot bar can b> 
clearly heard at the other. If this steel should b: 
replaced by an india rubber bar, the watch would 
not be heard at the other end, and likewise, a vacuum 
or as nearly a perfect vacuum as can be obtained, will 
not transmit sound, whereas air will. 

This refutes your statements of density, and can 
be readily established and proved by placing an elec- 
tric bell on a felt pad in a bell jar and inverting on the 
table of an air pump and exhausting the air. Its 
sound cannot be heard. sd 

A person can hear his own voice when speaking in 
a telephone, but the sound travels so rapidly and we 
are so used to telephoning, that it is not noticed. If 
the voice should be amplified thru several vacuum 
tubes, it can be easily heard. ме " 

When a current is flowing thru electric wires, it 
tends to heat up the wire in proportion to the amount 
of current passing there thru. When the wire is 
heated, its resistance increases greatly and less cur- 
rent flows thru and, therefore, the heating effect is 
not so marked. 
duction, thus establishing a maximum temperature. 
Thus a certain point is reached with that wire, so that 
no further heating will take place, unless the amount 
of current would be increased and a higher voltage 
used to force it thru the wire. 


Electrically Driven Airplanes 
(1112) W. L. Dinham, Birmingham, Ala., asks 
about electrically driven airplanes. 

A. Sufficient storage batteries could not be car- 
ried in the airplanes of today to furnish the necessary 
power for driving these machines, particularly when 
we consider that modern airplane motors are capable 
of developing from 250 to 1,000 H. P. each. The 
batteries are too heavy. 

There is a plane now being made which connects 
a generator directly to a gasoline engine. The 
generator in turn supplies th» necessary energy for 
motors, directly coupled with the propellers. 


Thermo-Electricity and Peltier Effect 

(1113) James K. Delano, 2 New York City, 
N. Y., asks several questions regarding thermo-electri- 
city and the Peltier effect: 

A. Ever since 1821 it has been known that heat 
can cause an electric current in a circuit composed of 
different kinds of metals. Seebeck, who discovered 
this, joined a German-silver and an iron wire to- 
gether, forming a complete circuit, and upon heating 
one juncture while the other was kept cold, he found 
that a current flowed from the German-silver to the 
iron thru the hot junction. To complete the circuit, 
of course, it flowed in the opposite direction thru the 
cold junction. This effect was named after its dis- 
coverer, and by further experimentation it was found 
that all metals can be arranged in a thermo-electric 
series such as the following, and that when a couple 
is made of any two, the current will flow from the 
one above to the one below, thru the hot junction: 


Thermo-Electric Series 


Bismuth Gold 
Platinum Silver 
German Silver Zinc 

Lead Iron 
Copper Antimony 


The Peltier effect is produced by passing a current 
from one metal to the other, either heat or cold being 
produced depending upon the polarity of the current. 
Itgis the converse of the effect described above. 

The issue of the Electrical Experimenter in which 
this article appears is the July, 1916, number of page 
167, and was one of the articles by Mr. Rogers D. 
Rusk. This issue is now out of print, but may per- 
haps be had from some other Experimenter reader, or 
may be found in the files at the Public Library. 


Problem in Hydrostatics 

1114) Н. Н. Davis, Noyes, Minnesota, writes: 
. 1. Given: a vessel, say a good sized fish tank, 
and float another smaller vessel partly full of water 
*n this, then connect a filled siphon between the two. 
Query: will the smaller tank continue to float? 

If so why, and if not why not? Р 
A. It is obvious that a vessel floating in another 
vessel and partly fi'l:d with water will not have the 


ose Google 


It loses heat by radiation and con- , 





water leveLinside the first vessel, as high as the water 
surrounding it. ` 

In other words, the level outside the small fish 
globe will afways be higher than the level within the 
globe and therefore in siphoning, connecting the two 
will tend to equalize the water l»vcl:. 

This will result in the smaller fish globe sinking 
down further until eventually it will sink beneath the 
surface. 

Therefore, the small tank will NOT float. 


Best Thermos-Couple Metals 

(1115) Oscar W. Ehrman, Portsmouth, Ohio, 
ask a question on thermo-couples: 

A. The following thermo-couples are due to Hol- 
born and Day, who used many substances, and found 
the following to give the best results: 

Platinum and a compound of 90% platinum, and 
10% rhubibum. Platinum and a compound 90% 
flatinum, and 10% iridium. Platinum and nickel, 
copper and nickel, copper and constantan. 


1000 or 75 ohm Receiver for Telephony? 

(1116) Max Fields, Bedford, Ind., writes: 

Q. 1. Would I hear better over the telephone 
if I put a 1,000 ohm receiver in place of the one now 
in use? 

A. 1. We do not believe that you would be able 
to hear any better over the regular telephone line 
using à 1,000 ohm receiver in place of the regular 
75 ohm receiver. 

The reason for this is that the 1,000 ohm receiver 
is too sensitive and operates satisfactorily on very 
weak currents. The current which you obtained thru 
the telephone circuit is relatively larger, and hence 
the smaller ohmage receiver works more efficiently. 

Adding another receiver, however, so that you can 
hear with two ears instead of one will increase your 
perception of sound 50%. 


Coating on Antenna Wires 
(1117) Е. B. Gish, Amarillo, Texas, asks: 
Q. 1. Please tell me if the black coating on my 
сор ег aerial wire will decrease the receiving effi- 
ency? 
Q. 2. Would it be better to polish the wire? 
A. 1. The black coating on your aerial wire does 


not decrease the ability of that wire to answer the 
purpose of an aerial for receiving. 

A. 2. It is not necessary nor is it even advisable 
for you to polish the wire of your aerial as radio mes- 
sages can be received just as well on heavily insulated 
wire as on bare wire, and this black oxide coating is 
practically the same as a very thin insulation. 


Electric Drive for Small Auto 

(1118) Philip Niendam, Warren, Ohio, writes: 

Q. 1. Some time back I read an article in your 
magazine by H. Winfield Secor on building a small 
auto, to be driven by electric motors geared direct 
to the wheels. 

I am interested in building a car which would 
weigh about 400 Ib. (less the power equipment), and 
would like to use a motorcycle engine coupled direct 
to a generator and thus take the juice from it to two 
motors, one on each wheel—either the rear ones or 
the front, but as I am not an electrician I do not 
know what size generator it would require, nor what 
H.P. engine it would take to turn the same. I would 
like a maximum speed of about 30 miles per hour 
on level roads, and at the same time bearing in mind 
to keep the total weight as low as possible. 

A. 1. Relative to building a small automobile to 
be driven by means of a motorcycle engine driving 
an electric generator, this generator to supply the 
necessary current to the electric motors geared to 
the wheels, would say that this is not a very practical 
idea on such a small machine, as there are entirely 
too many losses both mechanical and electrical to 
warrant the use of such a system in this sized ma- 
chine. 


Underground Radio 

(1119) W. W. Stanton, Liberty, Ind., writes the 
Oracle: 

Q. 1. I desire to know what has become of the 
Roger's Underground Wireless? Have not noticed 
anything about same for some time. Is all the appar- 
atus of this system made just the same as the regular 
style of Wireless Instruments, only connected to the 
ground in a different manner? In other words, could 
a tower station be changed to Roger's Underground 
type, by using a few special connections, or would 
шеге kinds of instruments have to be used alto- 

ther 
P About what would be the lowest cost of an amateur 
long range receiving station of the Roger's Under 
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2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no 
penciled matter considered. 
3. Sketches, diagrams, etc., must be on separate sheets. 


Questions addrest to this department can- 


If the questions entail considerable research 


Correspondents will be informed as to the fee before such questions are answered. 





ground Type? Will the Roger's Wireless pick up 
telephone messages just as well as the telegraph sig- 
nals? Does any type of wireless receiving station 
have to be arranged specially for getting wireless 
telephone conversation, music, etc.? Are there any 
manufacturing companies now supplying complete 
amateur apparatus for the Roger's Underground 
Wireless system? If so, kindly give their names and 
addresses. 

A. 1. Replying to your recent communication 
with reference to the Roger's Underground Wireless, 
would зау that when Mr. Secor wrote the first com- 
plete article on this system, he had at that time 
visited Dr. Rogers in his laboratory at Hyattsville, 
Md., and you may address Dr. Rogers at that ad- 
dress. 

„There is nothing special about the apparatus used 

with the Rogers underground radio system, ex- 
cepting the various ways in which the antennae may 
be arranged. Any of the standard vacuum tube re- 
ceiving apparatus can be used in connection with 
this system, for radio telephone and radio telegraph 
reception. 
. There were a number of articles that were pub- 
lisht on the Roger's system from the experimental 
and amateur viewpoint in the Radio News magazine 
and you can get full information on this subject by 
writing to Mr. Lacault, Associate Editor, of Radio 
News, 233 Fulton St., New York City. Mr. Secor's 
very complete article on the Roger's Underground 
System appeared in the Match, 1919, issue of Science 
& Invention. 


Magnavox Queries 

(1120) C. E. Rugh, Abilene, Kansas, asks: 

Q. 1. Several queries on building a Magnavox as 
described in Radio News. 

A. 1. With regard to query on the Magnavox 
loud talker, as described in the October Radio News, 
the data and method of procedure in redesigning the 
electro-magnet coils for different voltages is ex- 


` plained clearly in the Oracle column of the June, 


1921, issue of Science & Invention. 

In answer to your second query in reference to 
winding the movable diafram coil with a resistance 
of 500 to 1000 ohms with proportionately finer wire, 
this will be all right and might require a little ex- 
perimenting to obtain just the right resistance for 
given circuit conditions. The movable coil would 
be connected across the terminals of the vacuum 
tube circuit in the place of the usual telephone re- 
ceiver—that is all there is to it. 

Blacksmith shops and hardware dealers usually 
handle a good grade of soft wrought iron. 


Secret Message Code 
A. S. Brubaker, Santa Fe, Kansas, asks: 
For a good and not too easily decipherable 


(1121) 

Q. 1. 
code. 

A.1. The best code for messages is that employed 
by the U. S. Army. It consumes a little time to be 
sure. The alphabet is arranged as follows: 

abcdefghijklmnopqrstuvwxyz 
bcdefghijkImnopqrstuvwxyza 
cdefghijkImnopqrstuvwxyzab 
defghijkImnopqrstuvwxyzabc 
efghijklmnopqrstuvwxyzabcd 
fghijklmnopqrstuvwxyzabcde 
ghijklmnopqrstuvwxyzabcdef 
etc. 
The code word is agreed upon or sent in writing to 
the party, as for instance, the wor! "Hero." Sup- 
posing now that you are transmitting the message, 
"'Buy up 200 shares of B & О stock." You write the 
code word above the message, thus: 
heroheroheroheroheroheroher 
Buyup200sharesof BandOstock. 
Now look for h, the first letter of the code word, in 
the horizontal column and b, the first letter of the 
message, in the vertical column at the extreme left, 
and the point of intersection of the letters will be the 
letter transmitted. 

Example:—Suppose “hero” is the code word and 
we are transmitting "cage ace"; we will place the 
letters of the code word above the letters of the 
message, thus: 

heroher 

cageace 
Then looking for h in the horizontal column and c 
in the vertical column at the extreme left, we get 
the letter j at the point of intersection; then look for 
e in the horizontal, and a in the vertical, and we get 
€; look for r in the horizontal and g in the vertical 
and we get x, etc. The message thus coded 
is jexshgv. In transcribing the process is sim- 
ply reversed inasmuch as the code word is known vy 
both parties. This is the most difficult code to de- 
-cipher to anyone not “in the know.” 
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Latest and Finest New Oliver 


Over a year to pay! Only $4 a month. Payments so small as to average only 
about 13 cents a day. That is our easy payment plan on the Oliver. And you have 
the use of the typewriter while you are paying for it. You may now order direct 
from The Oliver Typewriter Company and get the latest model Oliver at a saving of 
$36 and on payments so easy that you won't miss the money. 


Was $100 Before the War—Now $64 





A full saving to you of $36 on the famous a vast number of traveling salesmen and so 
Oliver No. 9—our latest and newest model. many expensive branch houses. We were able 
That is what our new selling plan makes pos- to discontinue many other superfluous sales 
sible. During the war we learned many lessons. methods. As a result, $64 now buys the identi- 
We found that it was unnecessary to have such cal Oliver formerly priced at $100. 

Not a cent in advance. No deposit of any If you don't want to keep the Oliver, simply 
kind. No obligation to buy. The coupon is all send it back at our expense. If you do 
you need send. The Oliver comes to you at our agree that it is the finest typewriter, re- 
risk for five days free trial in your own home. gardless of price, and want to keep it, 

Decide for yourself whether you want to take a year and a half to pay at the 
buy or not. easy rate ot only $4 a month. 
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67А. Oliver Typewriter Bldg., Chicago, Ill. 


Name..... 


Street Address ......-.---..-------- --------------- 






„з. чүн ЫК s apris exe ot abro NM = ИЛИШТИ СЫ 


Occupation or Business. sabesctttasstiieiccinmckeancicn M 


cu mmc SI Mu E EE E саша 


C) 


О gle 


254 


WURLITZER will 
send you any in- 
strument with com- 
Meee plete outfit for a 
"Eg week's Free Trial 
in your own home. 
No obligation to 
buy. Return the in- 
strument at our ex- 
pense at the end of 
ть the week, if you 
| decide not to keep 
it. Trial won't cost 
you a penny. 


Monthly 
Payments 


A few cents a day will 
pay for instrument and 
complete outfit. 


Complete 
Outfit 


You get with the instru- 
ment everything that 
you need — velvet and 
plush lined carrying 
case with lock and key, 
all accessories, extra 
parts, self instructor, 
music, etc. — all at 
direct cost, practi- 
cally for the cost of 
instrument alone. 


Wurlitzer has made 
the finest musical 
instruments more 
than 200 years. 


All instruments in- 
cluding Pianos and 
Victrolas, are_em- 
braced in the Wur- 
litzer plan. 


ё Send 
for 


New 
Book 


} Everyknown 
instrument 
illustrated 
with prices 

monthly payments and 
free trial blank. Book 
js absolutely free. Send 
the coupon now. 


he RudolphWurlitzer Co. 
Cincinnati, Ohio 
Chicago, Ш. New York, N.Y. 
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THE RUDOLPH WURLITZER CO. 


Dept. B 125 


117 East 4th Street, Cincinnati, Ohio 


329 S.Wabash Ауе. , Chicago,ll., 120 W. 42ndSt., NewYork, N.Y, 
Send me your new catalog with illustrations in color 
and full description of the Wurlitzer Complete Outfits 
and details of the free trial and ensy payment offer, 


Name. . 


Address 








ORGANIC PHOTOGRAPHIC DEVEL- 
OPERS, by Samuel Wein, 128 pages, two 
indexes.’ Cloth covers, size 6 by 9 inches. 
Publisht by Forty-Second Street Com- 


mercial Studio, New York. 

This is a very convenient manual, giving the 
names and formulas of a very large number of 
photographic developers. In many cases, the man- 
85088 апа processes required to manufacture 
them are given in some detail, and the field seems 
to very fully cover many of the compounds de- 
scribed. Sometimes the patent is called upon, and 
sometimes scientific publications, for the descrip- 
tion. 

The book shows a great amount of research and 
painstaking on the part of the author. When the 
compounds involving the benzol ring are reached, 
graphic formulas are given as required. 

he second section of the book is devoted to the 
use of the different developments and other photo- 
graphic processes such as developing, factorial de- 
velopment, bleaching and intensitving, and toning. 
A considerable section is devoted to the diazotype 
process, and the much debated subject of direct 
positives has a chapter. 

One interesting chapter describes the making of 
plaster plaques, by the aid of photographs. 


AJ 





THE AIRPLANE. A Practical Discussion 
of the Principles of Airplane Flight. By 
Frederick Bedell, Ph.D. Profusely illus- 
trated. Cloth covers, 64° by 914”, 257 
pages. Publisht by the D. Van Nostrand 
Co., New York. 


Dr. Bedell in this book has produced a very 
timely and concise presentation on this subjéct. It 
starts with the subject of sustentation which after all 
is the great thing; for this is what constitutes the 
airplane. The subject is quite elaborated by dia- 
grams and graphs. It is very interesting to see how 
the partial vacuum existing upon the cambered air- 
plane wing is produced, for it is now known that the 
lift of the airplane is largely due to this vacuum. 

It is a difficult book to review, because while 
brief, and in spite of the fact that everything is pre- 
sented in a very simple manner, it really covers a 
wonderfully large field. 

Power required, power available, climbing, flight, 
effective altitude and performance and longitudinal 
and lateral stability, are some of the subjects treated. 
A short glossary taken from a report of the National 
Advisory Committee for Aeronautics ends the text, 
and a quite adequate index follows. 


RADIO ENGINEERING PRINCIPLES. 
By Henri Lauer, B.S. and pany I. 
Brown, B.E.E. Fully illustrated. Cloth 


covers, 614" by 914", 300 pages. Publisht 
by the McGraw-Hill Book Co., New 


York. 


Before the authors’ preface in this work, is given 
a fcreword from General Squier, the Chief Signal 
Officer of the U. S. Army, expressing warm com- 
mendation of the book. It certainly presents a most 
attractive appearance and covers its subject very 
thoroly with a minimum use of mathematics. The 
latter is not said in simple commendation, but 
merely as a statement of fact, because if one does go 
into the subject exhaustively, it is futile to attempt 
to avoid formulas which are so often dreaded by the 
reader. Yet the authors of this book show no desire 
to avoid formulas, —they simply use them where 
required, but the majority is straight reading text, 
liberally illustrated and brought well up to date. 

The history of radio science is the history of dis- 
carding, and it is curious to notice that in this book, 
which is very complete, the Branly coherer, which 
in a sense was the parent of radio communication, 
is not ev: n indexed. } 

The illustrations are very attractive and perti- 
nent to the subject. There is no index. 


NAVAL CONSULTING BOARD OF THE 
UNITED STATES. Ву Lloyd N. Scott, 
46 illustrations. Cloth covers, size 534” 
by 934”, 288 pages. Publisht by the 
Government Printing Office, Washing- 


ton, D. C. 


The work of this all important board is given in 
the text of this book in suitable detail, and yet so 
interestingly written, as to make good reading. The 
best scientists of America were at the service of this 
organization and their work in the scientific field is 
very fully given. : А . 

Ship protection, ship propellers, the consideration 
of inventions presented from all parts of the country, 
the discrimination of the good from the bad of these 
inventions, and the work of the members of the 
Board in these lines are all treated in suitable detail. 
Numerous illustrations give interest to the work and 
in a sense make it better reading. ү 

An interesting portion of the book is devoted to 
the work of Thomas A. Edison, who with his com- 
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bined inventive ability and great power of system- 
atizing data and drawing conclusions from observa- 
tions and reports, really did wonderful work in the 
way of protecting ships from submarines. An in- 
teresting tribute to Mr. Edison, was given by the 
S.S. Valerie of the Cunard Line. This ship was 
camouflaged according to Mr. Edison's method, and 
the great inventor was told from outside sources that 
she ran for a year by herself, and it was only when 
put in a convoy that she was torpedoed and sunk. 

The obvious deduction is that if all ships were as 
adequately camouflaged they would have been better 
protected without a convoy, and that the latter 
would really have been a source of danger. 

Mr. Edison's under-water searchlight, his sky line 
smudging, his protective systems for ships, and his 
other investigations and accomplishments reveal his 
wonderful powers. After Chapter 11, whose 31 
pages are entirely devoted to Mr. Edison's work, 
come the achievements of other engineers such as 
Elmer A. Sperry of gyroscope fame, Dr. Peter Cop- 
per Hewitt, Dr. Bakeland, and many others. 

To the unprejudiced mind, it would seem that 
the government in so important a publication might 
set an example by a more complete table of contents 
and by an index. The latter we are sorry to say, is 
entirely omitted. 


EASY LESSONS IN EINSTEIN. А 
Discussion of the More Intelligible Fea- 
tures of the Theory of Relativity. By 
Edwin E. Slosson, M.S., Ph.D. Clearlv 
illustrated. Cloth covers, size 434" by 
714", 123 pages. Publisht by Harcourt, 
Brace and Howe, New York. 


The only criticism we can make on this work is 
ike the remark of the farmer when he first saw a 
вітае, —''There ain't no sech enimal!" Lessons in 
Einstein are not easy, but if anybody can make them 
easy, vivid and interesting, it certainly is Dr. Slosson. 
We are a little sorry to see him taking up the fourth 
dimension as he does, even to the extent of showing 
how to draw a fourth dimensional figure and giving 
a picture of the tesseract. 

It is said that there are only twelve men in the 
world who can really follow Einstein's mathematical 
developments of his theory. It is interesting to 
know that one of them has been retained at the 
Eastman Kodak Co. for service in their great in- 
stitution at Rochester, N. Y. 


THE EINSTEIN THEORY OF ELEC- 
TRICITY. By Prof. H. A. Lorentz. 
Hard covers, size 434" by 7%”, 64 
pages. Publisht by Brentano's, New 
York. 

Dr. Lorentz in 40 liberally leaded pages, gives a 
resumé of the Einstein theory, calling it very justly 
a concise statement, which proves that the eminent 
Hollander has undertaken too great a task. 24 pages 
of introduction helps to fill up the book, and its lim- 
ited size really indicates that the omission of an index 
is hardly a subject for criticism. 


FUNDAMENTAL ELECTRICITY. By 
W. P. Wieman. Cloth covers, size 414" 
by бы”, 128 pages. Publisht by the 
Weiman Co., Pittsburg, Pa. 

Whatever we may think of the peculiar views of 
the author, there is a certain amount of attractive- 
ness in the way in which he presents the subject. 
and some of his illustrations are certainly picturesque 
if fantastic. 


ELECTRIC THEORY OF THE SOLAR 
SYSTEM. By Frank S. H. Close, 4 
diagrams. Cloth covers, size 5%” by 
814", 19 pages. 

This little pamphlet comes from far off New 
Zealand, from the well known city of Waihi, and for 
any reader who desires to follow out these attempts 
at explaining what may fairly be termed one of the 
great mysteries of science, we can simply commend 
this as one among many works which may be perused . 


THE PRINCIPLES UNDERLYING RA- 
DIO COMMUNICATION. Radio Pam- 
phlet No. 40. Signal Corps, U. S. Army. 
Fully illustrated. Cloth covers, size 

414" by 714", 355 pages. Publisht by the 


Government Printing Office, Washing- 
ton, D. C. 


In this work designed for field use, which the 
binding in its substantial nature indicates, the sub- 
ject is treated from the very ground up, so that a 
great part of the book, nearly half of the text, i« 
devoted to elementary electricity. 4 А 

The reviewer is inclined to agree with the ideas 
of the author as far as indicated by the book, to the 
effect that the preliminaries of electricity should be 
better understood by radio operators, and we are 
glad to see in this work so much space devoted to the 
elements of the science. ы 

Unfortunately, it is rather a way with the gov- 
ernment publications to have no indexes, altho a 
rather full table of contents replaces it to some 
extent. 
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7164 large 
164* larger 
164** largest. 


The word “and” is expressed by the 
plus sign +; thus 1 + 2 indicates "I and 


you. 


If numbers have to be indicated they 
Thus the ex- 


pression 1-30-(3)-9802 indicates "I will 


are put in parentheses. 


write three letters." Words can be 
formed from their roots; if for instance 
1673 means "color," then » 1673 means 
"colorable," 1673 < means “to color." 

This is an abstract of the system, 
which it is evident is exceedingly simple. 
Without further explanation it is clear 
that two people speaking different lan- 
guages, can at 
other, if each of them has a little dic- 
tionary, in which words are alphabetical- 
ly arrangéd, with the numbers express- 
ing them in one division of the book, 
while in the other division numbers are 
given in order, followed by their mean- 
ing in words. "There is to be a diction- 
ary, of course, for each language. A 
collection of 7,000 numbers can express 
10,000 to 12,000 meanings. If a paral- 
lel idea is to be stated for different lines 
of work, for instance, in technology, 
pharmacy, etc, a secondary meaning 
may have to be given and this is ar- 
ranged in an appendix and a letter T is 
placed before the word. This will indi- 
cate that the meaning is not to be found 
in the first book, but in the appendix. 

A whole number of trials, that were 
carried out with sentences written on a 
blackboard, with readers selected as 
knowing each one his own language, 
demonstrated how exceedingly quick and 
simple this system is in operation, 
something which in the ensuing discus- 
sion appeared very evident. 
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Is There a Sixth 


Sense? 
By JOSEPH H. KRAUS 
(Continued from Page 217) 


Л ОТ MT 


and should the hole be criss-crost by fine 
wires or threads, the bat will make no 
attempt to get thru. The writer does 
not believe that a sound reflection in 
this case would account for the fact that 
the bat staid away from the hole; 
neither can the sense of touch, as we 
know it, account for this phenomenon. 
Sensing Earthquakes. 

In 1897, on the Riviera, just before 
the earthquake, the following facts ob- 
served by scientists, investigating animal 
life, may be of interest. Not less than 
42 authentic cases were reported, com- 
prising horses, dogs, a monkey and even 
ducks, in which cases these animals 
definitely showed signs of panic, some 
of them three days and others 
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of the earth was noticed. 
Earthquakes particularly, have a very 


terrifying effect upon animals, such ef- | 


fect is also seen during thunder storms. 
In all probability it is not due to the 
sound of the thunder itself, but to some 
ctheric disturbances or vibrations set up 
during the storm. Human beings are 
not so susceptible to these vibrations as 
animals are. Would we then call this 
the sixth sense, or is it also an exag- 
gerated sense of feeling? It perhaps 
may be due to the fact that the baro- 
metric pressure varies. In the Alps 
Mountains, the Swiss cattle which wan- 
der around, feeding in the upper pas- 
tures, do not run to shelter during light 
thunder storms, often hours before a 
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heavy storm takes place, they come gal- 
loping down the rocky paths to their 
milking ground, following in the wake of 
the head cow of the herd. They bunch 
together and are followed by the goats 
and sheep. Even animals which are en- 
emies to each other ordinarily, will be 
found to be perfectly quiet and sub- 
missive under these conditions. Baro- 
metric depressions we know, precede 
storms for many hours. 

Let us also attempt to explain bird 
migration. We know now that birds 
have a great sensitiveness to changes in 
temperature; the birds interpret a rise 
in temperature as a summons towards 
suited more for their 
needs and food supplies. Most of these 
migrating birds return to the nests 
which they had occupied the preceding 
year. This would indicate the superior 
development of the sense of feeling and 
smell, far better developed than in the 
human individual. But can we really 
spread out our imagination so that it 
will take in this case as one of the 
normal senses, as we know them? If so 
how will we account for the peculiar 
power which birds have of determining 
direction? Some of these birds will mi- 
grate towards the north, flying both day 
and night—and surely at night they do 
not see where they are going! "The 
magnetic force of the earth controls 
this," you may say. 


How Do Carrier Pigeons 
Find Their Way? 

Yes, perhaps such an answer may be 
puzzling for a moment, but consider that 
pigeons of the carrier type, have been 
set free 2,000 miles from the shore, and 
have arrived at home, traveling in a 
westerly direction towards the American 
shore, instead of toward the nearest 
shores, or those of Europe. It has been 
found that if they flew both day and 
night they would have traveled at a 
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speed of almost 100 miles per hour; and 
it is remarkable to notc that they do-not 
fly at great altitudes so that their sense 
of vision could help them, but in fact 
seemed to proceed westerly very close 
to the surface of the ocean, with conse- 
quently a very small field of vision. Can 
we attribute this sense of direction to a 
"sixth sense?" 

Experiments with blind people have 
shown that a person sufferine from loss 
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of vision will walk toward 
a wall and instinctively 
stop two feet away from 
the wall. Several scien- 
tists have claimed that the 
blind people can read thru 
their 


backs. At any 
rate, the senses which 
we now have are certainly ѕһагр- 


ened greatly by the loss of one or more 
of them, and there is no doubt that 
eventually the world will come to recog- 
nize not only a sixth sense but perhaps 
many more higher ones which cannot 
be attributed to the classes of smell, 
taste, touch, sight and the auditory sense 
unless these are broadened íar beyond 
our present knowledge. 


Liquid Carbon 
By Dr. ALFRED GRADENWITZ 


(Continued from Page 229) 


vincing results. A Russian scientist, 
Prof. J. Plotnikoff, during the war, suc- 
ceeded in softening and bending thin 
carbon rods. 

A definite tangible, experimental proof 
of the fact, that carbon in the electric 
furnace at ordinary pressures can be 
liquified, has only recently been obtained 
by E. Ryschkewitsch, at the Physico- 
Chemical Laboratory of the Kropf- 
miihl Grafite Works. The experimenter 
in this connection availed himself of 
direct resistance heating, the sample 
constituting a resistance inserted in the 
electric circuit and heated by the cur- 
rent. This resistance consisted of 
grafite іл a box formed of carbon plates, 
the electrodes being likewise of carbon 
with neatly cut ends accurately fitting 
into the box and immediately touching 
the grafite. 

Now, in connection with some experi- 
ments, a surprising fact was brought 
out, the sharp-cut inner edges of the 
carbon electrodes undergoing a radical 
change of form, with gradual, rounded- 
off intermediary portions, as tho the 
carbon there had been flowing down. 
On cutting thru the bulbous portion, 
there could even be distinguished in- 
dividual layers of solidified liquid car- 
bon, successively formed in several ex- 
periments. Some electrode portions 
would be covered with numerous solidi- 
fied drops of an intense metallic-grey 
polish, which consisted of soft pure 
grafite. 


In one case, the upper carbon plate, 


forming the top of the electric furnace 
and resting on the cut electrode ends, 
was found to be fused to the two elec- 
trodes and to be bent downward in a 
marked degree. On being broken off 
the electrode ends, the carbon plate was 
broken, not at the molten portion, but 
with an electrode fragment adhering 
to 1t. 

Chemical analysis showed the melting 
to be produced in pure carbon without 
any admixture. In fact, the tempera- 
ture of liquefaction is so high that any 
impurities would long ago have escaped 
ia a gaseous condition. 

Theoretical considerations go to show 
that the melting point of carbon is not 
far removed from the temperature at 
which carbon tends to pass into a gase- 
ous condition. 

The molten product in all cases is, not 
diamond, but pure, soft grafite, exhibit- 
ing a strong metallic polish. The dia- 
mond hypothesis is thus definitely dis- 
proved. 

The heating effect was continued for 
a considerable length of time, up to 11 
hours, thus ensuring a thoro heating of 
the electrode ends and the permeation 
of the heat thru the whole of their 
mass. In all previous cases, there had 
only been a very short heating effect, 
the highest temperature being con- 
fined to quite minute areas, and pos- 
sible traces of melting therefore being 
virtually invisible, Moreover, the si- 
multaneous sublimation of some carbon. 
(direct passage from the solid into a 
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gaseous condition) would render these 
traces even more indistinct. Finally, the 
current densities used by previous in- 
vestigators in the same field had invari- 
ably been much higher than in the 
present case. 

The melting point of grafite, on ac- 
ccunt of the design of the furnace, could 
not yet be determined. 

The accompanying photographs, taken 
by Prof. Oebbeke, at the Mineralog- 
ical and Geological Institute of the 
Munich Technical High School, bear 
out the undoubted reality and striking 
character of the indications of melting 
carbon. Fig 1 shows the surface of the 
molten: portion of the electrode, covered 
with minute solidified drops. These 
drops are, in Fig 2, shown considerably 
magnified, the transition from the 
crystalline grafite into the homogene- 
ous molten mass being quite striking. 

Fig. 3 finally refers to an experiment 
now being made with a somewhat modi- 
fied apparatus, a short rod being heated 
very intensely and partly melted by 
strong currents at low-tension in a small 
furnace having carbon walls. A carbon 
drop, bright as silver, and solidified on 
cooling, is distinctly seen at the end of 
the carbon rod. The drop consists of 
very soft grafite. 
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the bottle is unable to stand the strain 
and is broken up. 

The theory is further upheld by the 
known action of and damage done by 
potentials induced on transmission lines 
by lightning discharges. On transmis- 
sion lines of the lower class of voltages, 
damage is frequent from this cause, but 
on systems of 100,000 -volts and over 
there is almost complete freedom from 
damage by lightning stroke. As high 
voltage lines are struck relatively as of- 
ten as those of lower voltage there can 
be but one conclusion, namely, that the 
protective devices and insulation pro- 
vided on these higher voltage lines is 
sufficient to withstand the voltages in- 
duced by lightning strokes. As all dis- 
turbances on transmission lines due to 
lightning are caused by what is known 
as secondary or induced surges of volt- 
age, the primary or lightning flash volt- 
age which induces them has been re- 
cently estimated by Dr. Steinmetz to 
have a value approximating 50,000,900 
volts. This voltage, as pointed out 
above, is but a fraction of the poten- 
tial, which would be present, if its value 
could be computed solely on a basis of 
the length of flash. 

As the actual work done appeals 
most directly to our senses, let us com- 
pare the observed effects of lightning, 
such as its illuminating power and heat- 
ing and destructive capacity of similar 
known values of artificially produced 
electrical effects. The lighting power of 
a lightning flash occurring in the day- 
time is negligible even with the storm 
clouds obscuring the sun, but at night 
it will light up a territory of several 
square miles in extent with a degree of 
ilumination nearly equivalent to the in- 
tensity of daylight. To a person sit- 
ting in a well lighted room at night a 
flash will be seen to thoroly illuminate 
objects outside, while not materially 
affecting the light intensity within the 
room, indicating that the amount of 
light per unit area inside is about the 
same as that momentarily present out- 
sae. 
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Allowing 10 watts, or five candle- 
pcwer per square meter required toil- 
luminate a room to the intensity of day- 
light and double this value outside 
where there are no reflecting walls, it 
would require 800,000,000 watts to light 
up two square kilometers. Аз the 
lighting effect of the flash apparently 
persists for one tenth of a second the 
power would be eight million watt-sec- 
onds or eight thousand kilowatt-sec- 
onds, but due to the absorption of light 
by clouds and moisture in the lower at- 
mosphere to the extent of approxim- 
ately fifty to ninety per cent, the light- 
ing effect finally apparent to the eye 
would be that produced by an average 
of 30,000 kilowatt-seconds or ten horse 
power hours. 

By referring to his monthly light bill, 
the average householder will discover, 
that this amount of power, correspond- 
ing to sevén ahd one-half kilowatt- 
hours, would light his house for only 
about ten days during the winter 
months or for about one month in the 
summer-time. 


The destructive effect oí lightning 
has been observed by nearly everyone 
and might correspond to that which 
would be caused by the short-circuit- 
ing of the municipal power plant of a 
city like New York or Chicago. When 
the power of such a plant gets beyond 
control momentarily, a huge generator, 
transformer, or switchboard is usually 
wrecked or damaged to about the same 
extent, as when such apparatus suffers 
from the effect of a lightning stroke. A 
great many flashes however, altho ac- 
companied by great momentary bril-. 
liancy and a deafening report, are 
capable of merely ploughing a narrow 
furrow in the bark of a tree or of mak- 
ing a few odd looking holes in the 
ground which could be duplicated by a 
man with a pickaxe in a short time. 

Altho a thing to be feared and to 
which we should not unnecessarily ex- 
pose ourselves, we should keep in mind 
when watching a summer evening's 
electrical storm, that the accompanying 
lightning is somewhat like the pro- 
verbial dog, whose bark is worse than 
his bite, and that the earth is not ac- 
tually going to be rent asunder by it. 
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WHAT TO DO IN A THUNDER STORM 


If you are out of doors in a very severe 
electrical storm, it is well to observe the fol- 
ee rules for your own protection : 

еер away from wire fences. They 

did carry a dangerous electrical charge long 
= distances. Cattle in pastures are frequently 
= killed thru the neglect of farmers to ground 
the wire of the fences. 


2. Keep away from the hedges, ponds and 
streams. 
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3. Keep away from isolated trees. Oak £ 
trees are frequently struck; beech are seldom = 
struck. It is safe in a dense forest. Í 


4. Keep away from herds of cattle and 
crowds of people. 

5. Do not hold an umbrella over you. 

6. It is safer to sit or lie down in an open 
field than to stand. 

7. Drivers should dismount and not stay 
close to their horses. 

8. Do not work with any large metal tool 
= ог instrument. 
H If you are indoors: 
1. Keep away from the stove and chimney. 
= The hot gases from the chimney may con- 
* duct the lightning to and down the chimney. 

2. Do not take a position between two 
bodies of metal as the stove and waterpipe, 
for example. An exception to being near 
metals is the case of an iron bed. One of the 
safest places is on the mattress in an iron 
bed,—provided you do nof touch the metal. 
The metal surrounding you makes a safe 
cage which will prevent the lightning from 
reaching a person inside. 

3. Do not stand on a wet floor nor draw 
water from the well or faucet. 

4. Do not stand directly under a chan- 
delier, near a radiator, nor on a register. 

5. Do not use the telephone in suburban 
districts. In cities there is practically no 
danger, as the wires are placed underground. 


ПТТ 
immani 


С 


mnn 


imm 





Emme mM 








-Science and Invention for July, 1921 


“The 
Searchlight 
Route" 


HUDSON RIVER 
NIGHT LINES 


Daily sailings from Pier 32, N. R., 
foot Canal St., week days, 6 and 7 
P.M.; Sundays 'and Holidays at 6 and 
9 P. M.; West 132d St., half hour 
later (daylight saving time). DIRECT 
RAIL CONNECTIONS AT ALBANY 
to all points North, East and West. 
Phone Canal 9000. 


Express Freight Service 


Autos Carried 


HUDSON NAVIGATION COMPANY 


MIDDLETON S. BORLAND and 
JAMES A. EMERSON, Receivers. 


DRUMMOND 


The Drummond $^ Le Lathe with 
Circular Bed 
Price $125.00 f.o.b. New York 


A COMPLETE MACHINE SHOP 
will turn, bore, drill, do screw-cut- 
ting, milling and keyway cutting. 
NO LATHE DOES MORE, NONE COSTS LESS 


Lathes to suit all purposes and all pockets. 
Write for Circular 


Sole Agents for U. S. A. 


PRODUCTION EQUIPMENT CO.Inc 


5Union Square New York City 





NEW MOTOR BARGAIN 


Will operate 
52]. 00 Washing 

Machines, 
Sewing M ac h- 
ines, Small 
Lathes, Grinders, 
Bottle Washers, 


Ete, 
Satisfaction 


Illustrated catalog of moton and supplies FREE 


HYRE ELECTRIC CO. 
631A. South Dearborn Street Chicago, Ill. 


Days ree ial 

Select from 44 Btylen, 
colors and sizes, famous Range 
Ысусіев- Delivered free ев. a tity 
maker - direct - to = actory 
10 to $25 on y Jour bicycle. 


erm d Immediate 


ров- 
оока оп our 





— heels, i 8, ues 
ires Е pment at half usual sual prices. 


SEND? NO mO MONEY Ask f for bie f free ree Ranger 


| Meat ад“ Cycle “Company Tue 


Dept.F-107 Chicago Anto 








Science and Invention for July, 1921 


IÜEHPILRIHIE EHE EPI HELF EE e rH I E oV Hs — 


Diamonds from the 
Electric Furnace 
(Contiau:l fron page 2:1) 
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ШОТ Т Т А 


Е. апа 3632° F. will separate from the 
bath. This excess remains in suspension 
in the melted iron, but out of combina- 
tion, exactly as crystals of sugar can be 
seen to form in a_ solution saturated at 
a high temperature and then chilled. 


If now we dissolve, by means of acid, 
the iron after it has cooled, we will find 
in this the excess of carbon which has 
been set free in the form of grafite of 
amorphous carbon and of diamond. 


It is precisely by such series of oper- | 
ations that Marsden in 1885 using a bath 
of melted silver as a solvent of carbon, 
succeeded for the first time in getting 
microscopic diamonds artificially. 


A few years later, in 1893, Moissan 
conceived the idea of using high pres- 
sure to prevent the carbon set free from 
taking the grafitic form, so as to trans- 
form it directly into diamonds. In- 
closed in a little steel crucible, a mass 
of melted cast iron is saturated with 
carbon, this arrangement preventing the 
increase of volume, which would nor- 
mally take place on cooling. (Editor’s 








The  Boismenu Electric Furnace. The 
Hearth of the Furnace is Made of Two Courses 
of Refrac Bricks, Laid Flat and Covered with 
a Layer of Refractory Stones, Which Give a 
Wide V-Shaped Bed of Fusion. Tnto the Chan- 
nel thus Formed, a Powder Composed of 80% 
of Lime and 20% of Retort Carbon is Rammed. 
Eventually the Electrodes, One of Which is here 
Shown in Section, Become Immersed in a Ver- 
itable Trough Full of Melted Calcium Carbide 
Afterwards  Solidified ich Covers an 
Adheres to Them and Protects Them Perfectly. 





note: The allusion is to the fact that| 
cast iron, like water, expands when it 
assumes the solid state.) In this way 
he effected in the interior of the liquid 
cast iron, the production of high pres- 
sures, which brought about the forma- 
tion of minute crystals of diamond. 


In 1898 M. Rossel, professor in the 
University of Berne, demonstrated the 
presence of diamond obtained in certain 
hard steels by compression. 

Finally, we must note the more recent 
experiments of Rousseau and of von Bol- 
ton, who also succeeded in producing 
traces of diamond by the methodical de- 
composition of certain gaseous hydro- 
carbons. 

But all these processes could never 
do more than produce extremely small 
crystals, whose form and appearance 
could only be revealed by the micro- | 
scope and of which no satisfactory an- 
alysis was possible. 

But the method of production which 
оге are about to describe has on the con- 
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trary given real cleavable diamonds, sus- 
ceptible of cutting and whose volume 
was four or five hundred times that of 
the largest crystals obtained by Mois- 
san. This method marks then a con- 
siderable progress and seems susceptible 
of leading to important results. 

This process like that of Moissan, 
starts off with the treatment of a bath 
of fused metallic carbide, but with the 
essential difference that there is no pres- 
sure, and introduces another form of 
energy, electrical, to start and to main- 
tain the separation of carbon. 

We have selected a substance very 
rich in carbon, calcium carbide, Ca Cs, 


| wkcse composition is 62.5 per cent of 


calcium and 37.5 per cent of carbon. 
Thts from one hundred parts by weight 
of {17-15 carbon, we can theoretically sep- 
arate 37 1-2 parts of carbon, while, in 


№ treating cast iron saturated with carbon, 


we can only isolate the carbon in excess 


| of that which remains in combination as 


we have explained above. 

Upon a hearth or bed of powdered 
quick lime strongly rammed, contained 
in an electric resistance furnace, the car- 
bide of calcium to be treated is placed 
and then thru this mass a direct current 
of electricity of high intensity at low 
tension is passed. 

Subject to Joule's law, due to the 
passage of this current, the carbide 
melts at about 5,000? Е to a liquid bath. 
The electrolytic action of the direct cur- 
rent comes into play in separating the 
elements of this bath. In accordance 
with the law of electrolysis the calcium 
goes to the negative pole; there it burns, 
producing flames of a characteristic 
strong pink color. On the other hand 
carbon, set free at the positive pole, 
crystallizes under the form of diamond 
in the slag produced by the decomposi- 
tion of the carbide, where we have found 
it. 

Such is the principle of the method 
which we have applied to the synthesis 
of the diamond. 

Arranged especially for these experi- 
ments the laboratory contained two D. 
C. dynamos each good for 860 or 1,200 
amperes with a voltage varying írom 
15 to 20 volts; they were driven by an 
electric motor connected to the Public 
Service lines. In this way we could use 
about fifty kilowatts. 

As to the furnace, following out the 
lines of the Atcheson furnace with hor- 
izontal electrodes used in making carbor- 
undum, there was a rectangular chamber 
of refractory material, three-quarters 
filled with quick-lime in powder, well 
rammed, forming a protecting and in- 
sulating layer. 

Into tke interior there penetrated two 
cylindrical eiectrodes 6.6 inches in di- 
ameter, arranged to be fed by hand so 
as to be brought nearer together or else 
separated. 

The ordinary 


accessories, rheostats, 


measuring apparatus, blackboards, etc., | 


completed the installation. 
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First Large Diamonds -Produced. 

` After ten fruitless operations in the 
course of which the most favorable con- 
ditions were sought for, the first tangi- 
ble Success was obtained on April 13, 
1908: on that day the furnace had 
worked regularly for .six hours with a 
mean ¢urrent of 800 amperes at a pres- 
sure of 32-volts, and the bath of melted 
carbide had been freely decomposed by 
the electrolysis. 


The definite proof of this was given 
on the next day, when we examined the 
mass of cooled solidified carbide. Its ap- 
pearance was exceedingly characteristic. 


In all the positive region the carbide 
seemed, by the color fracture and size of 
its crystals, to have become richer than 
on its introduction into the furnace. The 
negative region on the contrary, neither 
in appearance nor in properties, showed 
the least similitude or resemblance to 
calcium carbide. 

It was a sort of black slag, light, brittle, 
lamellar in places, and as it was more 
distant from the electrode, presented 
little by little a vitreous aspect and a 
grayish and blue color. It was full of 
holes and openings like a sponge. 

This slag had totally lost its action on 
water; in a word, it was no longer in 
any sense calcium carbide. 

All this portion thus decomposed was 
separated from the block of carbide and 
submitted to a careful examination after 
having washed and dried it; a gray pow- 
der was obtained in the midst of which 
we had finally a vivid satisfaction of see- 
ing the scintillation of little crystals. 


+ ша - 
Мей 


Effect of Electrolysis on Calcium Carbide. After 
Treatment the Cold Carbide is Hard, Compact and 
Well Crystallized in the Positive Region, A. Inthe 
Center B, it Retains Its Original Composition, and 
at C it is Freel: Decomposed Supe DUM Signs of 

een а! Я 
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A simple manipulation by hand sepa- 
rated some forty of these crystals, vary- 


ing from a 35th to an 18th of an inch in | 


diameter, and a considerable quantity of 
smaller crystals. 

Examined by the microscope, with a 
magnification of 20 diameters, these 
crystals showed a great resemblance in 
appearance to the natural diamond. 

Some showed íacets and angles, both 
curved, so characteristic of the natural 
diamond and subjected to various im- 
pingements of rays of light they gave 
rise to remarkable scintillations. Of ex- 
treme hardness they easily scratched 
glass and stecl, and finally, when im- 
mersed in methylene iodide, they showed 
a specific gravity of about 3.5, sinking 
slowly to the bottom of the test tube, 
when no transparent crystal, with the 
one exception oí the diamond, will thus 
sink. 

In advance of the official analysis 
which will confirm it later, we can now 
be convinced, that we have realized the 
synthesis of the diamond. 

Another experiment executed the day 
after under identical] conditions and 
which lasted 6 1-2 hours, confirmed the 
first one, and gave analogous results. 


Size of Diamond Depends Upon Time 
Current Flows. 


Encouraged by these results, the ser- 
ies of experiments was continued, try- 
ing to períect it by the slight modifica- 
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Js places far apart are brought together, to the present convenience and advantage 
rlain destruction, in ti host 
ern rot. In dme, af а o qf Pei ерем, 


lic alone 


n the su ffe. 
From Charles Dickens’ Preface to Pickwick Papers. 


The Advance 


of Understanding 


Even romance of sixty brief 
years ago could not imagine the 
great advance heralded by the 
passing of the stage coach. The 
railway and telegraph were 
coming into their own; but the 
telephone had not been so much 
as dreamed about. 


saw the imperative need. They 
saw the value of every step 
which brought people into 
closer communication with each 


other. They knew this to be 


the one way to increase under- 








Yet the wise men of that day 


standing; and to eliminate the 
"host of petty jealousies, blind- 
nesses and prejudices, by which 
the Public alone have always 
been the sufferers.” 


Then came the telephone. 
And with its coming time and 
distance are swept away and a 
hundred million people are 
made neighbors. 


Places far apart are brought 
together by 34,000,000 con- 
versations a day over the Bell 
System. 
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tion and above all in prolonging its dur- 
ation; the moment we begin to think 
of crystallization, it seems certain that 
the size ought to be a function of the 
length of treatment. 

This view was soon confirmed on the 
20th and 24th of April; the operation 
was kept up for nine hours, and stones 
and crystals were collected of a distinctly 
larger size. 

Experiments of 11 and 12 hours dura- 
tion, always with a mean current of 800 
amperes and a pressure of from 28 to 
32 volts followed, giving each time larger 
and larger crystals. 

Unfortunately the electric light people 
refused to give current during the hours 
of public lighting, which prevented us 
from prolonging the operation for more 
than 12 consecutive hours. 

A series of seventeen experiments was 
carried on from April 30th to June 5th, 
of which four gave poor results and 
thirteen were perfectly successful. 

Photographs accompanying the orig- 
inal article show, under a uniform mag- 
nification of ten diameters, some of the 
crystals of diamond obtained in the 
course of these experiments. It is clear 
that there exists a close proportion be- 
tween their size and the duration of the 
operation producing them. | 

In the experiments which lasted only 
six hours, the largest crystals never ex- 
ceeded 1-16 of an inch in diameter. 

In the duration of nine hours, they 
are about 1-12 of an inch in diameter, 
1-10 of an inch in 11 hours, and nearly 
1-9 of an inch in 12 hours. 

In the conditions under which we 

worked, the development of a crystal 
seemed to take place at the linear rate 
of 1-125 inch per hour. 
4 This may be only a chance factor, but 
if this rough law is confirmed, and there 
15 no reason why it should not be con- 
firmed, 48 hours of continuous operation 
should give stones of 1-3 of an inch 
diameter and in 72 hours or three days 
gems of nearly 3-4 of an inch diame- 
ter, weighing 50 or 60 karats should be 
produced. 

We will be lost in the phases of the 
improbable and the absurd, if we sup- 
pose that this progression will follow 
our regular progress for an indefinitely 
unlimited time, but on the other hand 
there is no absurdity in believing that to- 
day we can obtain beautiful synthetic 
diamonds with relative ease. 

It would not be a question of greater 
or less force to be applied but simply a 
question of time, never exceeding a few 
hours. 

The crystals which we have thus pre- 
pared are pure crystallized transparent 
diamond, generally oí good quality, ab- 
solutely the same as those we find in na- 
ture. They can be cut, cleaved worked 
and polisht like a natural diamond, and 
nothing so far has authorized the estab- 
lishment of any difference between them. 

Two learned professors, members of 
the institute, have kindly undertaken to 
analyze them, to determine their nature, 
chemical and physical. 

They have found and announced on 
one side that their hardness, their spe- 
cific gravity, their index of refraction, 
the dihedral angles of their crystals, 
could only be reíerred to the diamond, 
and on the other hand, that their com- 
bustion in oxygen gave precisely the 
proportion of carbon dioxide correspond- 
ing to pure carbon. 

There cannot be the least doubt as to 
the nature of these crystals which are 
transparent crystallized carbon, that is 
to say. true diamond. 

This new method properly períected, 
enables us to make diamonds in large 
quantities at an absurdly low cost. 
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This book is illustrated with 25 full | 
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athletes I have trained. 
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Size Tires Tubes Size Tires Tubes 
2813 55 $1.50 34x4 $8.75 $2.60 


3.00 


reconstructed double tread tires. Each 

tire guaranteed. Reliner free with 

every tire, also a new Miller inner 
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Fortumes from 
Little Things 


By CHARLES FREDERICK CARTER 
(Continued from Page 21 ) 
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oí the largest, if not the largest, manu- 
facturing establishment in the world. 

O'Sullivan devoted most of his time 
and thought to advertising. He studied 
mediums as well as modes of expres- 
sion. He íelt that if he could identify 
the name O'Sullivan with rubber heels 
he need never worry about competition. 
His advertising appropriation never ex- 
ceeded $150,000 a year—but being a 
clever bargain hunter, he made people 
think he was spending twice that sum. 

It was his command of the English 
language, plus his practical knowledge 
of the printing trade, plus a keen under- 
standing of human nature, which made 
his advertising campaign a brilliant suc- 
cess, but he had to work day and night. 
It wasn't many years before the pace 
became too fast, so he sold out to some 
New York men who organized the 
O'Sullivan Rubber Company. Andrews, 
finally was able to wash his hands of 
that rubber heel affair, receiving $240,000 
cash for his interest. O'Sullivan still re- 
tains heavy stock holdings. 
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: Hay Fever—lIts. 


Cause and Cure 
By DR. ERNEST BADE 
(Continued from page 212) 
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Anienem mine 


green and is in flower and when the air 
is mild and warm. Then one gets a 
more or less violent catarrh which at- 
tacks tlie eyes, the nose, and the larynx. 

The first symptoms are an itching 
and reddening of the eyes, and a predi- 
lection to sneeze while in the open. 
Besides these symptoms the patient has 
a complaint of the gums, asthma, and 
an itching and swelling between fore- 
arm and the fingers, Fever is seldom 
present in spite of the name of the 
sickness, but headaches and a general 
lassitude and weariness prostrates the 
body. When one remains quietly in the 
room the attack is not so violent, but 
when taking a trip or when out of doors 
it ofter becomes unbearable. 

During the last few years successful 
attempts have been made to isolate the 
socalled “poison” and so make the body 
immune. A vaccine has been secured 
from grain and grass pollen. This is 
brought under the skin about every third 
or fifth day. The immunization must be 
begun at an early period—in February 
—so that the body may become immune 
when the grasses begin to flower. Those 
persons who suffer írom a severe attack 
of hay-fever, should begin treatment as 
early as February in order to be immune 
from hay-fever during the months of 
May and June. The vaccine should be 
used regularly at stated intervals dur- 
ing the flowering period and can be 
stopped at the end of June. 

In former times only one method of 
fighting this sickness was known, and 
that was to go to an island, on the 
high seas, or to the mountains where 
the grasses begin to flower at a later 
period than in the plains. 

Today it is considered that the sensi- 
tiveness to the pollen is a result of ac- 
cidently coming in contact with a large 
quantity of it, causing an over sensitive- 
ness of the affected place. It is a pe- 
culiar fact that men fall just twice as 
often under the ban of this sickness as 
women. 
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“Г Say We Had a Picnic" 


“FTAAKE it from me, Marge and I have found the life! 
We put the cat out, copped everything good to eat | 
from the ice-box, and told the Harley-Davidson 


to take us to a picnic ground. 


“PI say we had fun! We spread the lunch under a big 
willow on Picnic Point—we never could have reached the 
place with a car—and had the best Sunday night supper 
I’ve had in weeks. 


“Pye been motorcyclin’ on fishin’ and huntin’ trips, and 
done a lot of touring, but believe me, a picnic a la Harley- 
Davidson with friend wife is sure worth mentioning. If 
you don’t believe it, just ask Marge what we’re doing next 
Sunday afternoon.” 
Fishing, hunting, touring, picnicking—they're all 
more fun when you have a Harley-Davidson. 
And 50 miles for a dollar—gas, oil and tires— | 


is real economy these days. Ask your dealer 
for demonstration. Or write to us for literature. 


Attractive dealer propositions for unassigned territory. If interested, address Desk A-2 





HARLEY-DAVIDSON MOTOR СО. 


Milwaukee, Wisconsin 











Harley-(Davidls@n 
“Worlds Champion Motorcycle 




















llustrated at big profits. 
A clean dignified business for ambitious men—put in| 
our whole time or spare time. Write us today for fri 
ple, General Agency, and full details showing how 
you can make $10 to $25 a day from the start. 
TRANSFER MONOGRAM CO. 
wers Bldg., Desk 
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AGENTS 
SALESMEN 
GOLD 


DO YOUR OWN SOLDERING 
AND METAL REPAIRING WITH 
SOLDERALL 25c föke 
































A match will do it, but best re- 
sults can be obtained by using our 
new improved torch. ulres no 
acid or soldering iron. Joins or 
repairs wires, metal or metalware. 
Sold by Hardware and Electrical 
Stores, or sent by us postpaid. 


COMBINATION SET 
TUBE and TORCH cman? 1 15 


SOLDERALL CO., Dept. E 
129 Sussex Avenue Newark, №. J. 


Dealers Send for Quantity 
Prices 










TRADE MARK- 2 
PATENT PENDING 
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191 Market St., Newark, N.J. 





















Is Your Closed Car 
Hot and Stuffy 
During Summer? 


` DEPENDABLE Di 
D^. 
ед 


тти SPECIALTIES 9H 


Limo-Sedan Fan 


(A Powerful 6” Electric Fan) 
will keep your car as comfortable as an 
open porch swept by cool refreshing sea 
breezes. Makes the closed car truly 
the all-year round са:. Also ideal fo: 
small cabin boats. 

Quickly and easily installed, attaches 
to either ceiling or side walls. Connects 
to your storage battery. Current con- 
sumption only 11% amperes. 

Fu!l nickel finish. Complete with 
bracket which has a double joint, rigid 
set pins and severa! points of adjust- 


ment for tiiting the fan $1 7 50 
— 


to any angle, and 6" bat- 
tery wires. 

At Live Dealers. If your dealer hasn't 
got it order direct, or write for circular, 
Knapp Electric & Novelty Co. 
523 W. 51st St. New York City 


70. 





ALL STANDARD 
MAKE TIRES 


SEND NO MONEY! 


GUARANTEED FOR 5000 MILES. We stand 
ready and willing to satisfy you and back up 
our iron bound 5000 Mile Adjustment Basis 





Guarantee. These are not “Double Treads” 
or’ Rebuilt” tires, but first grade standard cas- 
ings and others that have been slightly used. 
Some of them have been run less than 
miles. DON’T SEND US A CENT— just 
write your order. Examine the tires when they 
arrive. If you want to keep them, pay the ex- 
ressman. If not, send them back. New Tube 
ree With Every Tire. Order today at these 


prices. TUBE FREE. 

30€*3.. 5.9. $ 7.00 | 33x4........$11.75 
320€ 34... 7.75 |8$4х4........ 12.25 
932x314 ...... 8.75 | 33x 414 ...... 13.25 
ЗО -75 | 34х45 ...... 14.25 
224. cosets 10.75 | 35х414...... 5.25 
32x45 ...... 12.75 | 35x 4M ...... 15.50 


.S.Only _ З Өз» зууга 
When ordering state size and number wanted. 


SEAN TIRE CO. (Not Inc.) Div. 6 P. 
2348 W. Harrison Street - CHICAGO 
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Skinderviken Transmitter Button 


U. S. and Foreign Patents 


J. SKINDERVIKEN 


Inventor and Sole Manufacturer 


154 W. Randolph St. Chicago, Ill. 
AND 


$44.8 $5 WILL BUY 


A Standard, Guaranteed 


TYPEWRITER 


With Every Modern Writing 
Convenience 
ILLUSTRATED CIRCULL3 


Plan 
St., Chicago, Ih 











AY FOR 
WRITE Foo A ЖЕ Try-Before- You-Buy 
UARRY А. SMITH, 738-218 North Wells 
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New Light Sensi- 
tive Cell 


(Continued from Page 233) 

This was prevented by the use "of flashed 
copper ruby glass for the material of the 
vacuum bulb. The cells can then be ex- 
posed to much stronger radiation without 
harm, and it was also found that the re- 
covery period was extremely short, which 
is in marked contrast to selenium. The 
average sensitivity of these cells is such 
that their dark resistance is lowered by 
50 per cent in .25-foot candles, when the 
source is a tungsten filament. Some of the 
best ones, however, will lower their dark 
resistance by 50 per cent in .06-foot candles. 

These cells have been designed so that 
a large per cent action is obtained between 
dark resistance and resistance on exposure, 
consequently their dark resistance is high 
compared to the ordinary selenium cell. 
The resistance in the dark of different 
cells may range from 5 megohms to 500 
megohms. The dark resistance varies in- 
versely with the temperature. 

As a general rule, not over 50 volts 
should be used on these cells. On apply- 
ing the potential, ihe resistance will be 
gradually lowered, but an equilibrium is 
soon, reached. On exposure to light, the 
resistance is immediately lowered and upon 
cutting off the light, the original resistance 
is almost instantly reached if a very low 
intensity has been used. If a very sensitive 
galvanometer is at hand, a lower applied 
voltage is more satisfactory. 

If these cells are to beused in connection 
with relay work, an audion bulb should 
be used because of the extreme high re- 
sistance of the thalofide cell. In such a cir- 
cuit the cell is placed in the grid filament 
circuit with a variable potential in series, 
whose negative terminal (not positive) goes 
to the grid and positive terminal on the fila- 
ment. The relay is then connected in 
series, including a variable potential with 
the positive on the plate and negative on 
the filament. By varying these two volt- 
ages a balance may be obtained where a 
very slight change of resistance of the cell 
in the grid filament circuit will produce a 
large change of current in the plate circuit 
which will operate the relay. 

For experiments in light telephony the 
audion should again be used. In this case 
the cell is placed in the grid filament cir- 
cuit in series with a variable potential 
whose positive pole goes to the grid and 
negative to the filament. The wireless re- 
ceivers are in series with the plate and 
filament, including a potential with positive 
toward the plate and negative toward the 
filament. 

If these cells are used to detect very 
small light-quantities, they should be used 
in series with a very delicate galvano- 
meter and a potential of not over 50. volts. 
The sensitivity may also be increased 
greatly by freezing the cell and increasing 
the voltage to keep the dark resistance the 
same as at room temperature. They should 
not be exposed to bright lights prior tc 
work with very low light intensity. 
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SIX DAYS WITHOUT OXYGEN. 


A strange story. comes from Cambridge, 
England. In order to ascertain the neces- 
sity for the human body to have oxygen 
apparatus when flying at great heights, a 
physiologist of the name of Barcroft of 
Kings College, Cambridge, lived for six 
days in a hermetically sealed glass box. 

The experiment arose out of a thirty-year- 
old controversy as to whether it is possible 
to calculate the quantity of oxygen in the 
blood from a knowledge of the quantity of 
oxygen in the breath and also, as stated, to 
demonstrate whether it was necessary that 
airmen should have oxygen anparatus when 
flying at great heights. 
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Exceptional Sale of High Grade 
Reconstructed Cord Tires. Guar- 
anteed for 6,000 Miles Service. 
Mr. H. Hulet, General Mgr. of 
Coast Mfg. Works, Point Pleasant, 
New Jersey writes: 

"Тһе durability of your tires is 
certainly wonderful. Yourarticle 
deserves the highest commendation, We 
are makinga big saving in time and mon- 
ey; never held up by tire trouble. I did 
not believe it possible to get good tires 
at this low price.'" 
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$560 $165 | 34x4 $9.25 $260 
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7 50 92 00 | 35x44 11.00 2 90 
8.50 2.40 F 3.00 
8 75 2.45 P 
9.00 2.50 





Statewhetheryou wantstraight side 
or clincher, plain or non-skid. S 
$2 deposit for each tire ordered; $1 
deposit on tubes, balance C. O. D. 
subject to examination; 5 per cent 
discount if full amount is sent with 
order. 


SUPERIOR TIRE COMPANY 
Dept. K-17 633 First Avenue New York 


AN EASY WAY TO 
MAKE MONEY 7: 


content ta 
а small salary. Be independent. Go in the tire re- 
d eror One man says ''I made 


Д average $200 to 
capital needed, Jobs plentiful. Ev: 
Bible customer, No experience meede 


SARAR Tire Repair Outfit 


үз Wrapped Tread Method 
sed by Tire Manufacturers 
Doeg as good work as the big high 
priced vulcanizing outfits. boy 
can use it. It’s the only vulcanizer 
that has Automatic Heat Control, and 
can't undercure or overcure a tire. 
Requires no watching or regulating. 


FREE Book 


“How to Open a Tire Repair Shop.” 
It tells how to make .big money. 
Don’t delay. Write quick. 


C. A. SHALER CO. 
2295 Fourth St. Waupun, Wisconsin 


Mr. Car-Owner 


Save Money! B 
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[\ 6,000 Miles Service 


Dependable Tires are reconstructed 





























of the highest grade material 
‚ and hardly ever blow out. Order 
today at these low prices. 
Size Tires Tubes 
.5 929 


SATISFACTION 


GUARANTEED 


Reliner FREE 
with Each Tire. 


.. 11.00... 

36x4/5..11.50... З 
37x5 12.75... 3.75 
You'll reorder like thousands of 
others—because these guaranteed 


tires "make ”” every where— 


State whether S. S. or Clincher, plain or non-skid. Send 

full amount and save 5% discount. Order NOW. 
DEPENDABLE TIRE & RUBBER CO. 

3446 Ogden Ave. Dept. 123 Chicago 





SAVE $135 A YEAR ON YOUR FORD 


Much more on other cars and especially trucks 


ALSOP-ALL-SPARK 
Is an indispensable part of your car 
YOU CANNOT AFFORD To BE WITHOUT iT 
Best By Gov't Tests. This simple little device doe: 
away wih spark plug and carbon troubles, 


Saves gas, battery, 
X... 









oll, piston rings, ге- 
pairs, depreciation 
no overhauling 
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many other ad- 











vantages that 
spell car Satis- 
faction. Send 
your order to- 
day—Circular 
On request. 

Jabbers— Deal- 
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ш> Wanted. " 
Cost complete. with money-back guarantee, $7.50 
| ALL-SPARK IGNITION CO. 13 Water St., №. Y. City 
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HIGH QUALITY - RIFLED BARREL - соор VALUE 


With Shell - 
Ejecting 
Device 


One of tho most posresful ged N 
ective weapon! 


is absolutely essential. Accic discharge imn; 
other feature is the Automatic Sheil Ejector, 
when the barrel is tipped > the Revol 


tte 
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“The Baby ”. "pubie Action Revolver 
A Handsome and Most Effective Weapon. Measures But 4% 
inches Long. Takes Regular .22 Calibre Cartridges $59 






‘The new Baby Double Action Hammerless Re- 
volver hus been produced to meet the ever 
increasing demand for a revolver that would 
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199 combine small size and light weight with the 
— essential features of eggnog and Practic- 
= ability. It is «mall in size, yet із 





just as effective and ‘serv iceable 
аз the most expensive weapon 
you can bu veryone should 
ave a revolver and should know 
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= амре by express oniy, customer pay Write For FREE Catalog of Revolvers. 


JOHNSON SMITH & COMPANY, Dept. Р.М. 605 3224 Н. Halsted S, CHICAGO 
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TESTED 
RADIO CRYSTALS 


Mounted in Fusible (Metal Buttons and in- 
serted in Nickle Plated, Rotary, Detector 
Cups, Ready for use, with Screw Washers 
and Nuts 


NAVY-YARD TESTED GALENA CRYSTAL 75c 
TESTED ULTRA-SENSITIVE FERRO-PYRITES 75c 
TESTED HIGHGRADE ZINCITE CRYSTAL 75c 
TESTED FUSED SILICON PIECE 75c 


Each Mounted Crystal, with its Detector Cup as described above is packed 
in individual wooden box, stamped with date of testing. 


MONEY BACK IF NOT SATISFIED — Al Shipments Prepaid 


THE SYDNEY SPECIALTY CO., 43 Murray St., NEW YORK 
If Your Dealer Cannot Supply You, Send Your Orders Today to: 


THE SYDNEY SPECIALTY CO., 43 Murray St, New York 
ENCLOSED FIND HEREWITH $..... FOR WHICH 
SEND ME 

а GALENA . „жеке ING 

$us desig FERRO-PYRITES  ....... SILICON 


GALENA FERRO -PYRITES 
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TOWN!" Jive eim Rent STATE tones une seins 


.9 





ELECTRI 


CAL 


ENGINEERING 


PRINCIPLES and APPLICATIONS 


Burgess Training and Burgess Service make a man earn more by 


i.making him worth more. 


a If you are a trained man you always have 
a good position and you practically name your own salary. 


The 


untrained man works for whatever he can get whenever he can get a 


job. 
The Burgess Catalog is full of electrical facts. 
Students succeed and why they do it. 


you nothing. 


It tells how Burgess 


( : Tell us whether you are a 
beginner or an experienced man and send for the catalog. 


It costs 


CAN YOU DO IT? 


Button No. 1 should ring bell A. Button No. 2 should ring 

B aw €C in multiple. Button No. 3 should ring bells A, 
B, and C in multiple. Conditions: Only standard types of 
push buttons permitted. No wire should cross another. Таке 
sketch on white paper and show inside connections of buttons, 


This is easy for Burgess Students. They get many such 
transmission and alternating currents, etc., etc. 
cal Method of Home Study sent on request. 





Certificate 
Given 
For All 
Correct 
Answers 


Here is a simple electrical 
wiring problem. A Five 
Dollar Certificate will be 
given for each correct 
answer received, and this 
is accepted as cash on a 
Burgess Course. See if 
you can solve it. We 
will send the solution on 
request to any one who 
can't do it. 


practical applications in motor work, 
Catalog No. H i 


explaining the Burgess Practi- 


BURGESS ELECTRICAL SCHOOL 


Dept. 1, 745E. 42nd Street, 


Chicago, Illinois 


' Electrical Hand Book’’ 


———————————— 
THE “Burgess Blue Book” contains drawings and diagrams of Electrical Machiner and Connections— 
Starting Boxes, Elevators, Controllers, Starters for Printing Press Motors, Street Car Controllers, 


Transformer Connections, Lighting Circuits 


The section on Calculations takes up Simple Electrical Mathematics, Wiring Tables, Alternating Current 


Calculations, etc. 


It also cives 200 formulas, wita problems worded out, showing their application. 


Price $1.00. If you decide not to keep it, your money will be returned 


THE BURGESS COMPANY 


YORKE BURGESS, President. 
750 East 42nd Street, Dept. |, 
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Doctor Hacken- 
saw's Secrets 
By Clement Fezandié 


(Continued from page 228) 
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ere then does your trouble come in? 

"Well, one of the greatest troubles is that 
with these tremendous enlargements, any 
defect is correspondingly magnified. A 
speck of dust upon the apparatus will cloud 
the picture so nothing can be seen. So with 
an invisible flaw in the lens. With these 
high powers, too, the very materials that 
compose the glass of the lens and the cellu- 
loid of the films become so greatly magnified 
that their molecules blue the picture of the 
object I am studying—to say nothing of the 
grosser imperfections of the surface of the 
glass, and which the greatest care in the 
process of manufacture does not suffice to 
overcome. Even the chromatic distortions 
produced by the lenses, give trouble, 
tho I have partially succeeded in overcom- 
ing these." 

“Then the method is a failure?” 

"Not altogether. I made some valuable 
discoveries by the means of these instru- 
ments, but I finally reached a point where I 
could make no further progress. I waslike 
a heavy automobile stuck in the mud, and 
my wheels turned around every time I tried 
toadvance. And then, just as I wasin the 
depths of despair, the idea came to me that 
solved all my difficulties as though by 
magic. Do you know what an audion is?" 

“Yes, I have seen the audion bulbs used 
in wireless telegraphy.” 

“Then you will readily understand me. 
You see the audion has proved very useful 
in magnifying sounds. And a series of sev- 
eral audions can increase a minute sound 
into a very loud one that can be heard a 
great distance away. Now it occurred to 
me that as light, like sonnd, was nothing 
but a series of vibrations, the same audion 
that magnified sound waves could also be 
made to magnify the waves of light. 

“This was a revelation to те. I at once 
set to work in this new direction, and in less 
than three months I had perfected an audion 
that would magnify a small object as well as 
a microscope could, and with a series of such 
audions I have built a super-microscope 
which has already revealed to me a number 
of nature's secrets, and which before long 
will reveal many others. The secret of the 
atom is to me a secret no longer. Nay 
more, I am at work now ferreting Out the 
secret of life, and I hope soon to succeed in 
solving it.” 

“And will you allow me to look through 
your super-microscope?"’ asked Silas Rock- 
ett eagerly. 

“Certainly. If you will step into my his- 
tological laboratory you can satisfy yourself 
of the truth of what I have been telling 
you.” 

The histological laboratory was devoted 
to the study of animal and vegetable tis- 
sues. Оп а large table in the centre of the 
room were a dozen large audion bulbs, so 
connected that a switch enabled the oper- 
ator to throw one or more of them into cir- 
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suit at will. 

“You see," explained Doctor Hacken- 
saw, “it is almost always necessary to 
explore a specimen first with a small mag- 
Нуе power, in order to be able to get the 
best position when the high powers are to 
be used. I first switch on one audion, then 
another and another until I get just the 
magnification I desire.” 

“I see." 

"Here, you perceive is the glass slide, 
upon which I place the specimen to be ex- 
amined. This light, which can at will be 
made as intense or feeble as I require, is a 
cold light, freed from heat rays and chem- 
ical rays so as not to injure the specimen. 
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“And what is that complicated instrü- ~ 


ment near the object glass?" asked Silas 
Rockett. 

“That is what I call a micro-lance. You 
see, it would be impossible to make the deli- 
cate adjustments necessary in the specimen 
without some special apparatus for cutting 
it or moving it minute distances. This mi- 
crolance is a series of levers of the finest 
workmanship and so arranged that a large 
motion of my hand moves the microscopic 
ends of the lever only a minute fraction of 
ап inch. By the use of this instrument I 
can snip a piece from a specimen only one- 
millionth of an inch in diameter, with the 
greatest ease.” 

“What object will you show me, first, 
doctor?” asked Silas Rockett, who was be- 
coming impatient to see some actual re- 
sults. 

“I think my first specimen will be a drop 
of rain-water,” replied the doctor. 

So saying he dipped a needle into a jar of 
water, and placed one drop of the fluid upon 
the object glass. Then he switched on the 
first audion. 

“There,” said he, “just seat yourself in 
this chair and loòk at this polished metal 
mirror on the table.” 

Silas Rockett fixed his gaze as directed, 
and was rewarded by the sight of a wriggling 
mass of animalcules of various shapes and 
sizes. 


“That,” said the doctor, “‘is practically 
what you would see through an ordinary 
microscope. Now I'll switch on the second 
audion,” and suiting the action to the word, 
he moved the lever one space to the right. 
The drop of water was thus magnified to 
one hundred thousand diameters, and now 
the image, instead of showing a mass of 
wriggling animalculae, showed only one 
fierce-looking creature unlike anything the 
reporter had ever seen. 

"He's a pretty monster, isn't he?" ob- 
served Doctor Hackensaw. Then he added: 
“One great advantage of these audions, over 
my first system of microscopes and photo- 
graphs, is that I get a moving picture with- 
out the necessity of taking hundreds of 
photographs. Whenever I wish photo- 
graphs, however, for careful study at 
leisure, I can take one or more at any magni- 
fication I wish, by switching on the proper 
audion and photographing the image that is 
reflected upon this table. There is prac- 
tically no distortion and the details are clear 


| and distinct." 


“Will you switch on to the third power 
now please, doctor?” begged the reporter. 

“Certainly,” replied the doctor, and after 
much careful adjustment of the instrument, 
Silas Rockett was treated to thessight of one 
of the creature's hairs thru which the cours- 
ing of the blood or rather vital fluid could 
be plainly seen. And so it went on. The 
pictures were becoming more and more in- 
distinct now, but still it was possible to form 
a tolerably good idea of what was thrown on 
the mirror. Finally Doctor Hackensaw 
exclaimed: 

“Here is the last audion but one turned 
on. What can you see пом?” 

“I see what looks like the earth with 
several moons circling around it,” exclaimed 
Silas, puzzled. “What in the world can 
those Бе?” 


“Those are molecules,” replied the doc- 
tor, molecules of water. And when I turn 
on my last switch and get the highest power 
I have yet succeeded in obtaining, you will 
see what no man has ever seen before—you 
will see the atoms of hydrogen and oxygen 
that compose this molecule of water.” 

Silas Rockett gazed long and earnestly at 
this last image. 

"[t's great!" he cried. “I could look at it 
for hours!” 

“Yes, and it would well repay your study. 
Tam most anxious to perfect my instrument 
and add a few more audions so Í can test the 
correctness of my theories regarding the 
atom." 
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“Аге your theories different from the cur- 
rent ones regarding the electrons?” 

“I haven't got as far as the electrons," re- 
turned the doctor. “Му theory only goes 
as far as the atoms. My idea is—and care- 
ful study of these microscopic enlargements 
convince me of the truth of my views—my 
idea is that there is only one element, con- 
siderably lighter than hydrogen, and that 
all the other elements are composed of two 
or more atoms of this original element." 

"And what is that element?" 


“T don't know. I call it ‘Proton’ because 
it is the first or original element. Every 
element known to man is a compound of 
several or many atoms of this proton, and 
the atomic weight of any of our elements 
shows how many atoms of proton it con- 
tains. Thus hydrogen whose atomic weight 
is low, contains very few atoms of proton, 
while radium, whose atomic weight is high, 
contains many atoms of proton crowded into 
each atom of radium." 

"And how do you explain the valence of 
an element?” 


"My theory is that each atom of proton, 
like every magnetic substance we know of, is 
bi-polar—that is to say, it hasa positive and 
a negative pole. By these two poles it can 
hold on to any other atom of proton or 
several atoms can hold together in the same 
manner, the positive pole of one holding on 
to the negative pole of another. Wlien the 
equilibrium is stable the proton atoms hold 
each other in a chain. Chemical change is 
impossible until the chain separates at some 
point, thus leaving a free positive and nega- 
tive pole to which the atoms of proton in 
some other compound can attach them- 
selves. If the chain breaks in only one 
spot, the element is univalent. If in four 
spots it is quad ivalent as in carbon. That, 
at least is my theory, and I hope to test it 
soon. I have even hopes of some day seeing 
the ultimate electrons!" 


“That would be a triumph indeed! But 
would any practical ‘good. result from it?" 


"Practical good?" exclaimed the doctor. 
"Why man, it would revolutionize all our 
industries if we thoroly understood the 
workings of the atoms. I am not speaking 
now of the subject of obtaining energy, 
tho that alone would be of inestimable bene- 
fit to mankind. If we understood the atoms 
thoroly we should at once solve a prob- 
lem which has puzzled all our scientists— 
the problem of obtaining electricity direct 
fr т coal. We should do more—we should 
be on the road to obtaining power directly 
rom the atomic forces. Immense quanti- 
ties of energy are stored up in the atoms and 
molecules, which we could unlock at plea-- 
ure, if we only had the key. Automobiles, 
boats, and aeroplanes would go at many 
times their present speed if, instead of fuel 
that is heavy to transport and difficult to 
convert into energy, we could utilize the 
power latent in the atoms. Why even the 
problem of perpetual motion might be 
solved." 

"Perpetual motion? 
mean that?” 

“Indeed I do. One of our celebrated 
philosophers—I think it was Clerk Max- 
well—put forth the red devil theory of per- 
petual motion." 

“The red devil theory. I never heard of 
y 


You surely don't 





it 


"Well, as you know, according to our 
theories the atoms in a y are in con- 
tinual motion in all directions keeping up a 
constant bombardment. Now if we could 
conceive of a little red devil with a door 
which he could open and close at will so as to 
allow a.l the atoms traveling in one direc- 





| tion to pass thru, but stopping the passage 


of all atoms traveling in other directions, 
we should have a source of energy which 
bears no relation whatever to the force ex- 
erted by the red devil in moving his door. 
Hence we should have a source of perpetual 
energy. 
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These include the connections of: Generators— А .C. and 
D.C.; Motors—A.C. and D.C.; Starting devices; Ro- 
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in note book form. Price, $7.50. Special price for lots 
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Visiting the Inside 
of a Watch 


(Continued from page 213) 


ШТ Т 
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GREAT MOTOR BARGAINS 


We offer a limited number of new % and М Н.Р. alter- 
nating current 60 cycle 110 volt single phase motors 
ears are greeted by a tremendous sound 


suitable for washing or cathe а erita of sounds, which can 
» only be referred to the beating of a gi- 
machines or home gantic bass drum. А thousand other 
use sounds issue from the giant factory, 
which is turning out standard time, with 


an accuracy of a few seconds more or 
14 Н.Р. 1740 Rpm less per week. 


$ 1 3 50 As you enter the door of the great 
e works with your guide, the sound is 


almost deafening and your hat is blown 
3 or more $13.00 each |+ by a terrific air current resembling 


a whirlwind, which strikes you in the 
16 Н.Р. 1740 Rpm face as you step inside. You reclaim 


each |your hat and on looking upward behold 

$ 1 2 50 a spinning fly wheel, which is oscillat- 
e ing at very high speed. As your gaze 

3 or more $12.00 each becomes focust on this great wheel, 
which carries on its perifery a number 

AT THIS EXCEEDINGLY LOW PRICE CASH MUST ACCOMPANY ORDER | of large weights, apparently put there 


MONEY REFUNDED IF MOTO? IS RETURNED AS UNSATISFACTORY (107,176 Purpose of established | perfect 


WITHIN THIRTY DAYS not rotate continuous!y in one direction 
but seems to swing first in one direc- 


Northwestern Electric Company tion and then in the other. Upon ques- 


tioning your guide, he explains that this 
е А А {6 |15 known as the balance wheel, and of 
Hoyne Ave. and Tilden St. Chicago, Illinois course your interest is aroused as to 
what speed this giant wheel is traveling 
at. The guide explains in.a matter of 
fact way that it is oscillating at the rate 
of five vibrations per second, 300 vibra- 
tions per minute, or 18,000 vibrations 
per hour. 


TO vna 











A Better Position Is Awaiting You 
When You Have Trained For It—Not Before 


Modern industry has continually decreasing use for the unskilled 
worker—for the man who can “Чо anything"—with ever larger 
demand for the trained mind and hand. If you know some one line 
well—not only how to do, but why you do it—then your advance- 
ment is limited only by your energy and ambition to succeed. In 
no business or profession is this truer than in 


ELECTRICAL competent, experienced instructors. 
ENGINEERING Twenty-eight years’ experience 


proves this the most complete one- 


And in no other industry is work Year, course for men of character, 
more varied and interesting or the ambition and limited time, giving 
rewards greater, if you know how. them a thorough foundation for en- 

The Bliss Electrical School can trance at once into the electrical 


show you how—it has done it for industries in good positions. The 





Exprest in feet ‘рег second we learn 
that the rim of the average balance 
wheel, in such a timé-machine as this, 
travels at the rate of 13:75 inches per 
second; in one hour one of the balance 
weights on the perifery of this. wheel, 
you figure mentally, will. have» traveled 
over three-fourths of a mile, or more ex- 
actly .782 mile. In one day a point on 
the balance wheel will have traveled 
18.76 or nearly 19 miles; in one week it 
will have covered. a distance of over 131 
miles, as far as the distance from New 
York to Wilmington, Delaware—and in 
one year, a point on this remarkable 
wheel will have traveled a total distance 
oi 6,831 miles. 























PE 7 Upon closer inspection we notice a 

4,000 men—and cam show you employer. knows he Bitis:man giant steel spring, which the guide tells 
IN ONE YEAR Complete description of course, us is called the hairspring. It appears 
through a condensed but fine dormitory and dining hall, o kerma aia учу Tough: duality ot 
tnorougi counw (гова, October given in catalog, sent upon re- most unbearable, às it contracts Mid ex- 
зе ш arc Mu a т quest. Address 315A Takoma pands each time the balance wheel re- 
well-equipped buildings by Avenue, Washington, D. C. volves in one direction or the other. 





We are told that the hairspring must 
be made of the very finest quality of 
steel obtainable, and that an average 
size hairspring measures three one-thou- 
sandths of an inch in thickness and ten 
one-thousandths of an inch in width. In 
smaller time machines the steel hair- 
spring may be one-half this size, or even 
less, in its physical dimensions.. 


Bliss Electrical School 
















You Can Clear $150 to $300 


a Month 

$25 brings you an HB Charger. Pay 
balance on long, easy terms. An HB 
Pays big, steady profits. No repairs, 
no trouble, easy to operate, 
no experience needed. De- 
mand for battery charging is 
universal. Start NOW. HB 
outfits in size for 10, 16, 32 
or 70 batteries. Choose size 
rou need, then write for in- 
ormation. 


HOBART BROTHERS 
COMPANY 


Box 772 E Troy, Ohio 





As the great balance wheel keeps on 
oscillating at an astonishingly constant 
rate, we seem to note that it wobbles a 
little now and then in its bearings, and 
as we become interested in this phe- 
nomenon, the guide explains that this 
particular machine, which was built by 
the famous Elgin works in Illinois, has 
been running constantly for twenty 
years without having any new parts re- 
placed, and only having been oiled at 
regular intervals of about once a year. 
The slight wobble, the guide explains, 
is due to the wear in the bearings and 
‘on the shaft pivots. We are told -that 





*'Success in Music and How 
i ээ Sousa and nine other 
to Win It world-famous musicians 
tell how you can quickly learn to play sax. 
ophone, cornet, trombone, clarinet, any 
B band or orchestra instrument and double 
M your income and pleasure. 
Free Trial Any 
Conn Instrument 


Used by greatest bands and solo 
artists. Highest honors at world 




















expositions. Easiest, of an to 
p te: or free 
book and detail of free trial plan. 


C. G, CONN, Ltd. »» 

756 Conn Bidg., Elkhart, Ind. 

World's Largest Manufacturers of 
rade 3 Band and Orch 











I Canada: 
High -G estra J. V. Elliott, Hamilton, Ont. 





ments. 
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the bearings are made of the finest 
jewels, such as rubies and saffires, and 
that the balance wheel shaft has pivots 
at each end, which are sometimes as 
small as three one-thousandths of an 
| inch in diameter, while the jewel per- 
forated cylinders, constituting the bear- 
ings in which these pivots run, are three 
ten-thousandths of an inch larger in dia- 
meter than the pivot, in a new movement. 
In a new watch there is practically no 
sidewise play or wobble to even the 
high speed balance wheel, so accurate- 
ly are the various parts made under 
the watchful eyes of the builders, who 
employ poweríul magnifying glasses to 
examine the machine work on the var- 
ious bearings and pivots, as they are 
| being formed. 





А Valuable Book 


> 


2) FREE РГ” 


Do you want to Increase your іп- 
come by home study in your spare 
time? Our new catalog of home self- 
helps will show you how. No mat- 
ter what your line of work, you will 
findin our FREE CATALOG of self-help books many 
valuable suggestions as to how you can easily in- 
crease your income, Especially valuable to all inter- 
ested in Electricity, the Automobile, Machine 
Shop, Carpentry, Painting, Farm Mechanics 
and Machinery. Gas and Steam Engineering, 
Railroading or Modern Languages. 

Sent ABSOLUTELY FREE. A postal will bring 
it. Send for your copy now. 


Frederick J. Drake & Co. 


1009 Michigan Ave. Chicago 



















aide Se Ксы 


ЕАК, sickly, anemic misfits have no chance in 
the battle of life. They can never win because 
they haven't the strength, pep and vigor to get 

started. ,Sympath for weakness is polite contempt. 
You don't count if you are not physically fit. he 
strong, healthy, vigorous man is the popular man— 
the man whom everybody wants for à friend. Suc- 
cess is the Gift of the Stronz—physical weaklings 
must take what is left over and fall back with the 












- ' You can learn by our modern and orig- 
3 | inal system of instruction every part 
of tho Watch Repairing Trade at homo 
аз good or better than at a shop. ic 
сап earn money while learning and secu: 
woll paying position or start In business after 
completing our course of instruction. Сос‹! 
| watch repairers a-e always іп demand and ет 
from 5 per week. For particula: 


the Combination Triangle 
will multiply, divide, figure 
rtion, solve all problems 
and geometry, draw symmetri- 
arcs, etc. Superior to any slide 
to operate. includes а 
ANGLE, PROTRACTOR and 

| Used at Columbia University 
West ig M тт Schools. etc, ont One 
Dollar Pos rder today before you forget. 
Dept. J, L. J. LEISHMAN CO., Ogden, Utah 












FREE 


Information regarding the 





AVIATION 
Information 


Send us your name and address for 
Aviation and Airplane business. out about the ny great 
oi and preparo you at home, during 


how 
spare time, to qu. . Our new book “Opportunities in the Alre 
plane Industry" als it free И you answer at once. 


AMERICAN SCHOOL OF AVIATION 

















We are much imprest indeed with 
our visit to the time-machine works, 
and are convinced that we have pre- 
| viously had no respect at all for this 
wonderful piece of mechanism which 
mankind commonly dubs a watch. 


Think for a moment of this balance 
wheel traveling at the rate of nearly 
7,000 miles per year, and yet many of 
our friends and perhaps we ourselves, 
have never even taken the works to a 
watch maker to be treated to a thoro 
cleaning and oiling. Our brains reel 
when we really stop to think of how 
this marvelous machine with all of its 
| complicated wheels, springs and bear- 
ings, keeps on performing its work faith- 
fully and far more accurately than any 
human being could possibly do—some- 
times for five and ten years without a 
drop of oil, except that which was 
| placed in the bearings when the mech- 
anism was assembled! Yes, in ten 
years your buzzing little balance wheel 
will have traveled close to 70,000 miles 


defectives and tail-end f. es. 


Get Rid of Your Handicaps 


You can be healthy and successful—you can free 
yourself of the ailments and defects that are holding 
ou down and that sooner of later will cause you to 


ове your friends and your job. 


You can build 


yourself up—clear your befuddled brain—develop 


your muscles, purify and 
enrich your blood, strength- 
en and correct every organ 
and function, and get a new 
start in life, if you will only 
look the facts squarely in 
the face and get busy and 


Fit Yourself for 


the Joys of Life 


Strongfortism, The 
Modern Sctence of 
otion, has 
lifted thousands of Weak, 
ailing, discouraged men out 
of the bog of hopelessness 
and despair and placed 
them on the Straight Road 
to Health, Happiness, and 
БОРЧ, Strongfortism 
has aided Nature in over- 
coming such ailments as 
Catarrh, Constipation, In- 
digestion, Rupture, Ner- 
vousness, Poor Memory, 
etc., and the results of ne- 
flecting the body. Strong- 
ortism has given them re- 
newed confldence, vitality. 
ambition, success; and fit- 
ted them for the responsi- 





: bilities of 
Dept ?А4В . 3601 Michigan Ave. CHICAGO |. a greater distance than even some or Parenthood, tt сап and 
i e same for you, іггеврес- 
our best built modern motor cars wi tho same 10r уа, птеврес- 
CHEMICAL EXPERIMENTERS successfully cover before becoming or surroundings. L guar- 
200 Рег С. Nitrogen Filled Thermometérs.....$1,00 | | ready for the scrap pile, and remember, antes de 
Berner ated Bunsen Burners BR they have simply been flooded with oil My Methods 


Alcohol Lamps—Best Grade.... 38c 
Glass Tubing рег Ib. 40 ft. to Ib Restore Men 
Do not confuse the Sci- 
EX of Peona raen with 
3 ordinary gymnastic or so- 
STRONGFORT called ` physical culture 
courses. My long years of 


The Perfect Man 
study and research have 


taught me scientific truths about the healing and cor- 
rective forces of Nature that are embodied exclusively 


and grease from the day they left the 
factory. In bidding adieu to our guide 
and thanking him for his explanations, 
he tells us that every time-machine, 
| whether large or small, should be thor- 
oly cleaned, overhauled and oiled at 


Rings and Two Rings, High Grade. 
ADD POSTAGE 
Send four cents in stamps for our complete list of 
chemicals and everything for the laboratory. 
NOLA SCIENTIFIC COMPANY 4 
1405 FLORIDA AVE., WASHINGTON, D. С. 

















HUNTERS least once in every twelve months. in the Strongfort Principles. That is why I am able 
t tonishi: ults 
[ OURIS [ S FISHERMEN drugs апа dope. s and Danish по use of 


Pret ONARTU невидена туна VTL ELT EE LE YF I E EE A I 


New Magmetic Send for My FREE Book 


Combination provisionbox and table, change 
“Promotion and Conservation of Health, 


in thirty seconds, not a loose piece. 




















Е Strength and Mental Energy." It will tell y 
BIG SURPRISE EH Motor-less frankly how you can make ‘yourself over into a <ia- 
Illustrated circular free Е Š orous specimen of Vital Manhood. It is absolutely 
є: ustrated сі J E Rail ay free. Just check the subjects on the free consultation 
__ACKELS PROVISIONBOX & TABLE co. E Vy coupon on which you want special information and 
592 Eighth Street Sidney, Nebraska. H 1 n send to me with a ten cent piece (one dime) to help 
= H (Continued from page 20°) pay postage, etc. Send for my free book Right Ncw. 
CARPENTERS, Brickiayers,,, Mechanics, нонни: LIONEL STRONGFORT 
` um bers. pefitters oilermakers, : А " 
Sheet Metal Workers, Shipfitters, Structural made, and the direction of motion of "УККУС Ln and Health Specialist 


Newark 
Founded 1895 y Now dieit 


vnm» Cut Out and Mail This Coupon-:-:--.-.-.- 
FREE CONSULTATION COUPON 


Workers and others can earn more money if they 
know how to read Blue Prints. By our method, 
we train you in a short time. Write for Catalog B, 
stating trade. 

Wealso teach Drafting. Bea Draftsman! Earn 


the car reversed. As the car moves the 
pole changer rotates, keeping step with 
the track magnets; the pole S, acted 


big money. Books and tools FREE. Write for | th | h ill hold t Mz Lionel НЧ ОМОР Dept. 369, Newark, М. J.— 
c G. 1 PASE ве уо! оок, “ D N AND 
atalog on thru the pole changer, w 9 o |] CONSERVATION OF HEALTH, STRENGTH 


COLUMBIA CORRESPONDENCE SCHOOL Est.1904 


Dept. 29, Drexel Bldg., Phila., Pa the N pole in the track; then the N 


pole will attract the S. pole in the 


AND MENTAL ENERGY,” for postage on which 
I enclose a 10c piece: (one dime). I have marked 
(X) before the subject in which I am interested. 
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You Can Make Big Money Selling 


THE DELBARE 
MOISTENER 


Every Office Can Buy One or More 


We Want a Substantial Agent 


in each territory. We furnish Powerful Sales-Mak- 
ing literature consisting of Special Folders, Circu- 
lars, Blotters with the result that our agents are 


virtually conducting a. Direct-By-Mail Selling Ca- 


paign in their localities which we back up by na- 
tional advertising. 

This is an absolutely New Patent. Never been on 
market before, but has been tested out with our 
Sales Helping plan in various towns and is a tre- 
mendous seller. Territory positively fresh, field 
absolutely virgin. 3 


No more licking stamps, envelopes, labels, and all other 
gummed articles. No more handling of filthy, sticky 
sponges, no more sponge cups to wash out. No more 
annoyance with moistening affairs that have never 
worked and have proved to be more trouble than they 
are worth. No more spilling water all over the desks. 
No more sticky fingers. No more dried out, germ-breed- 
ing water holders. No more filthy and unsighly as well 
as disgustingly unsanitary meth: of moistening any- 
thing that has to stick. 





—Listen to This 


One of our agents writes and tells us that the 
Delbare Moistener is proving to be a bigger 
seller than the Boston Pencil Sharpener was. 


Do you know that in spite of all advice and 
warning people in offices everywhere are lick- 
ing tons of germ breeding gummed stamps, en- 
velopes, labels and hundreds of gummed 
articles daily—and do you know why? 


I Will Tell You Why! 


There has never been a moistening device that would do 

the work until now and here it is. The Delbare 

Moistener, patented October 26, 1920, is now ready to 

market and agents will make big money. Itis made of 

genuine brass and beautifully nickel plated. Size 5x214 ins. 
Send for full partisulars NOW. 


Write 


BRITTON-WAGNER СО. 
310 S. Clark St. CHICAGO 


We want agents everywhere. Send $2.00 for sample. 
Money back if you don't want it when you have looked it 
over and read all about our special agent's proposition. 











| mining the distances of the stars. 


POT ee 


Instruments that 


RD 


Measure the Stars · 
i (Continued from page 231) i 
special glass, invented by the Zeiss Com- 


pany to be especially transparent to the 
ultra-violet rays. The lens is of the 
doublet type, with four component lenses. 
The length of the telescope is 32 inches. 

A prism of the same glass, and oí the 
same size, may be placed over this ob 
jective, which then gives small spectral 
bands instead of the round dots of the 
ordinary stellar images. This instrument, 
altho small, is a very valuable one for 
various researches on the spectra oí faint 
stars and for photographic photometry. 

DETERMINING THE DISTANCE OF STARS 

This machine is used for the same pur- 
pose as the instrument described, namely, 
for determining the distances of the stars, 
from photographic plates. This machine 
does not have the fine screw for moving 
the plate, but the apparatus is so arranged 
that the image of the star is first brought 
centrally under the cross-wire of the 
microscope, which then swings over a very 
accurately divided scale, thus giving the 
distances desired. 

The fourth machine shows one of the 
more delicate comparators or machines, 
for measuring photographs taken with the 
40-inch telescope, particularly for geter 

ле 
p'ate is turned by а delicate screw, having 
a large graduated head. One division on 
the head corresponds to a motion of 
1/1000 of a millimeter on the plate (equals 
1/25,000 of an inch). The stars whose 
distances from each other are to be meas- 
ured are successively brought under a fine 
cross-wise in the eyepiece of the micro- 
scope, through which all the observations 
are made. The maximum change of posi- 
tion of the nearest star known, as com- 
pared with faint and very distant stars 
around it, would be 177 seconds of arc or, 
on the scale of this instrument, 0.14 milli- 
meter or 56/10,000 of an inch. For the 
average star under observation, which is 
at least 50 times as far distant as the 
nearest star, this maximum displacement 
does not exceed 1/10,000 of an inch. — l 
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Mechanics in 
Animal Life 
By WILLIAM BUTTERFIELD 
(Continued from page 227) 


mam nmn nun " 





Man is a hairy-headed individual and 
requires a comb to keep his hair in or- 
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The Boy 
FREE! 


Send today for a free 
sample copy. 


Each issue is chock full 
of clean, inspiring sto- 
ries by the very best 
boys’ writers, pictures 


by prominent photogra- 
p ers, illustrations by leading artists. Beautiful 
ig pages with covers in colors. Every feature, 
department, story or article in the magazine will 
be wholesome and helpful as well as interesting. 
THE BOYS’ MAGAZINE will give you entertain- 
ment, instruction and the inspiration to accom- 
plish big things. It is filled with the kind of matter 
that delights boys’ hearts and makes good citizens. 
Drop us a line today. We want you to read TH 
BOYS’ MAGAZINE—the liveliest, “pepplest” and 
best boys’ periodical in America. Remember we'll 
send you a copy absolutely free. Address 


THE SCOTT F. REDFIELD CO. 
2648 Main Street, Smethport, Pa. 





| 





der; he makes one, unconsciously fol- | 


lowing a design common with another 
hairy creature, the spider. The surgeon 
has his scissors with curved ends and 
with notched cutting edge, so has the 


toucan, a bird with a large bill that it | 


(THE BOYS’ MAGAZINE is on sale at all 
news-stands, 15c a copy) 









SEND TODAY 


For the Most Facinat- 
ing Game of the Age 


Appeals to young or old 
—the new game every опе is 
crazy about—none so sim- 
ple or as fascinating. 

Carry it in your pocket 
and you'll wish to play 
night and day. 

Easy to play by two or many. 

Wonderfully attractive. Be first in your crowd to own 
a GIMME—the fastest game yet. Send 50c for GIMM& 
or $1.50 for GIMME outfit incl, 100 counters, etc 
Order today! Money back if not satisfied. 

Chicage. 


BART MPG. CO., 74 W. Washington St 
Z^. STOOAWEEK 
| AND MORE FOR YOU! 


MiChas. Evans, carpenter, of 
Ind., earned $100 weekly lat 
year. Gibbard of Mich. did $60,000 
я M national records All did T 
3 Sational records. id it with 
Haywood's Tire Surgery. Twelve years ago I be- 

an with $1000 and new tire repair idea. Now own 
£100,000 business. I've started hundreds of men 
from all walks of life — without experience — with 
very little capital—on sameroad to financial success. 
Letme start YOU. Write today. M. Hay wood, Pres. 


HAYWOOD TIRE & EQUIPMENT CO. 
1209 Capitol Avenue Indianapolis, Indiana 









-Ply, 
yc 


ГА hand made tires. е п! 
i A. ere BAS PDS perot 
paid on approval: cur Bpecial Direct Prices, Wri 
MELLINGER TIRE & RUBBER CO, 
= 901 Oak St., 


Kansas City, Mo. 


Shipped. 
ished. 





iLearn Autos and Tractors 


Wonderful opportunities constant- 
ly offered trained men; we train 


uses for cutting up both animals and 
vegetable food—the scissors are at the | 
point of the bird’s bill. A garden rake | 
is a human tool, which you would hard- 
ly expect to be manufactured by Dame x 
Nature, yet the snails have palates that Cleveland Auto 
are composed of gang after gang of gar- 
den rakes, that are actually used for 
aking up vegetable food. 

But all the imitating is not carried 
on by man, other forms of life are simi- 
larly endowed with tools that infringe. | 
Take the flexible webbed foot of the 
os | duck; here we have a collapsible paddle |fe sre 
arrangement, that is not unlike the pad- | [Agents Wanted г, 
dle scheme on the legs of the whirligig: eviews co 
Then the spiral breathing tubes of in- 


х you thoroughly to start your own 
T3 business or make good money as 
> motor expert, driver, shop fore- 
M man, etc. 


aa 9000 Graduates making 
SSS" good. Catalog Free. 
mobile School, 1807 E.24th St., Cleveland, © 


ALL MAKE 


Underwoods, Monarchs, Reming- 
tons, L. Smiths, Olivers, 


Royals, Coronas AT 
REDUCED PRICES. $2000 
Prices as low as.... 
Write for our Catalog No. 15 
BERAN TYPEWRITER CO. 
Dept. 21, 58 W. Washington Street, Chicago 






























WRITE IT WITH A “VULCAN” 
Red or Black Vulcan Ink Pencil 
The only perfect, non-leakable 
ink pencils at moderate prices. 
Long or short, Order 
today, Postpaid 


Ab- 
solute .neces- 


ure. for 
аини DT Winston 
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-In this Department we publish such matter as is of interest to inventors and 
to ikose 0 дад in doubt plete certain Patent Phases. Regular inquiries addrest to “Patent Ad- 
vice” cannot be answered by mail free of charge. 


Rt of all readers. If the idea is thought to be of 
details, in order to protect the inventor as far as 


b il a nominal charge of $1.00 is made for each question. 
Should advise bo ql фе cloar апа explicit. Only one side of sheet should be written 


Sketches and descriptions must 
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GENO FOR NS 


THIS FORM 


Dont Lose Your Rights 


Before disclosing gour invention to any- 
one send for blank form “Evidence of 
Conception” to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered paient attorneys we represent 
hundreds of inventors all over the U. S. 
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articularly 


Such inquiries are publisht here for the bene- 
importance, we make it a rule not to divulge all 
it is possible to do so. 


on. and Canada in the advancement of inven- 
| tions. Он schedule of Zeca will be fous 
assist in steering the automobile if the wheels reasonanie. е form = Xvicence of Con- 
MANUFACTURING RUBBER lare. held on rigid axles, which fact is demon- ception sample instructions relating. to 
ARTICŁES strated in the case of automobiles. Due to the seat Upi eeit. ‘Ask for ten рон 

(454) Е. B. Conine, Waco, Texas, asks where | action of the differential, one wheel travels faster card: will йб. А , 


he can have certain sleeve protectors made out 
of rubber. Also where to advertise the device. 
We would advise that you write to the 
various -manufacturers of rubber articles and | 
sénd them a copy of the patent specification | 
asking them to give you estimates on the cost 
of manufacturing such a device, or better yet, 
have a wooden model made and then have 
plaster 'or other moulded casts forwarded to the 
various rubber manufacturers and obtain esti- 
mates on the price of these in large quantities. 
In regard to advertising these devices we be- 
lieve that the newspaper, street car and train 
advertising is the best medium. Magazine ad-! 
vertising, of course, is invaluable. | 


IDEA FOR DROP BOTTLE 


(455) George V. Baker, Portland, Maine, 
enters a drop bottle and requests our advice. 

A. Altho the device which you have con- 
ceived of has a few novel features to it, we do | 
not believé that’a patent will bring financial 

nefits, because at the. present time, there are 
many drop bottles оп the market, some of 
these which: аге. used for. biological purposes 
which. аге similar to yours, and which may even 
cause considerable trouble when securing your | 
patent. . Among these are two cla ! one— 
where a snout is connected to the s er; two— 
where һе snout is directly associated. with the | 
bottle itself, as in your scheme. The only radi- | 
cal difference which we see in this device is | 
the. fact that a tiny hole is put in the stopper 
for tying the string to it. 

Surely such a Tote would not warrant the 
expenditure for a patent. 


RHEOSTAT FOR ELECTRIC 
TOASTE 


(456) Edwin Warren, Los Angeles, Calif., 
desires to control the heat of an electric toaster 
with з rheostat and asks advice on patent for 
same. 

A. We do not think the idea which you have 
evolved is very efficient; the simple reason is 
that it makes no difference whether a rheostat 
is being used or a'heater is being used, the cur- 
rent losses are practically the same, and if the 
rheostat is inserted into the circuit you are losing 
your "juice" elsewhere than at the heater. 

For this reason electric toasters are now being 
made with plug attachments so that a greater or 
a less number of wires may be placed into the 
circuit by simply switching over with this attach- 
ment. The rheostat involves absolute waste of 
power, or is proportional to I?R, where I is 
current in amperes passing through rheostat 
and R-represents its resistance in ohms, the re- 
sult being expressed in watts. 


AUTOMOBILE QUERIES. 


(457) Wrentham Sothern, Chelsea, Mass., 
asks: Kindly give me advice as to the patent- 
ability and- commercial-value of an automobile 
which will have a motor in each wheel. Also a 
trolley feed for electrical automobiles. | 

A. The applicaticn of an elcctric motor to 
each Wheel of an automobile is not new, and the | 
idea is fully covered by patents. The other 
idea, that of charging your storage battery, is 
absolutely impossible for-the following reasons: 

И takes a number of hours running to charge" 
a storage battery, therefore, tapping current 
from a trolley wire by trolley pole and wheel 
would be of no great value. At the same time, 
three hours' running surely would enable an in- 
dividual to travel 50 miles, and no part of a 
street laid off for charging purposes would be 
found to be 50 miles long. Incidentally, how 
are vou going to collect toll for the current 
«supplied te automobilists when they may or may 
not have tapt as they chose? The fact that one 
-whee -can -travel faster than another will not 
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than another in rounding curves, but on other 
occasions one wheel may be caught on a fairly 
rough and the other wheel on a slippery surface 
—still the automobile does not turn around even 
though one wheel is spinning. 

If, on the other hand, the wheels are not held 
on rigid axles but are free to move about a cen- 
ter you will have difficulty in synchronizing said 
wheels for straight traveling. We do not ad- 
vise a patent. 


MOTOR BEARING. 


(458) Floyd Solomon, Cordela, Ga., submits 
a drawing of an improved cone-shaped bearing 
for motors. He also encloses a sketch of a 
lamp with two filaments, claiming that the con- 
trivance would be economical. 

. For small motors this method of forming 
the bearing has been tried and you will find 
that same method emplcyed in every watt hour 
meter. 

For larger motors this bearing will answer, be- 
cause of the larger friction surface. 

In regard to the lamp, four years ago a New 
York concern manufactured a lamp regulated 
by a pull-chain socket, which automatically 
turned in a different filament, so as to dim the 
light or increase the light. This method is far 
more practical than the one in which the dif. 


255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception” 


TO THE MAN WITH 
AN IDEA 


I offer a comprehensive, ex- 
perienced, efficient service for 


ferent filament intensities would depend upon | his prompt, legal protection and 
how far the lamo has been screwed into the the development of his proposi- 
socket. A lamp with the ordinary base will not ti 

light up unless screwed in all the way, and, lon. 


, Send sketch, or model and descrip- 
tion, for advice as to cost, search 


therefore, with your system you could not pos- 
sibly obtain results unless ail sockets were made 
for such device. To change the sockets would 
cause the owner an expense. 


GUARD FOR BAND SAW. 


(459) R. F. Schaber, Detroit, Mich., submits 
a guard for accident prevention on band saws, 
the guard being collapsible. 

We believe that the device, the drawings 
of which you have forwarded, is a very clever 
arrangement, but even yet the guard is not ac- 
curately designed. 

In the first place for each insertion of a dif. 
ferent thickness of wood into the saw, the guide 
for raising or lowering the height of the guard 
must be manually operated. Perhaps rollers on 
both sides would dispense with this additional 
attention, so that the guard could be raised au- 
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tomatically according to the thickness of the 
board. 

It is necessary to guard the rollers so that 
the fingers cannot slip under them and move 
toward the saw. Many other changes will sug- 
gest themselves as you start to work upon the 
idea, which is clevtr enough to warrant patent- 
ing. 


PRODUCTION OF SULFURIC 


ACID. 

(460) H. Umsted, Chico, Cal, asks advice 
for a new method of producing sulfuric acid. 

A. The production of ozone and the form- 
ing of sulfuric acid as originated scemingly by 
you is not new when conducted as a laboratory 
experiment. 

Whether or not sulfuric acid can be pro- 
duced at cost no greater than as now produced 
remains to be seen, and we therefore advise 
that you continue your investigation further. 

For such calculation, ycu will have to take 
into consideration the amount of sulfur used, 





the cost of electrical current and the cost of | 
| compressing the air, etc. 4 
It may be worth your while to make | 


Each item 
figured. 1 
these calculations. We wish you the best of 


success in your venture. 


ROTARY GASOLINE ENGINE. 


(461) August Vordermark, Indianapolis, Ind., 
submits a skctch of a rotary ра ойле engine with 
the rotor set off center and four sliding gates to 
form compartments. : 

A. We fail to find anything novel or radically 
new in this invention, and if you will take the 
trouble to check up some of the patent files on 
rotary gasoline engines, you will fnd t^at your 
invention is so similar to others that you would 
have difficulty in even securing a patent. 

In addition to this, rotary eng-nes have not 
met with very great favor, in that, to our 
knowledge, none have been constructed which 
will give the same service or generate as much 
power as the piston type engine now employed 
with the exception perhaps of the Tesla engine. 

With your type, there are too many moving 
parts constantly in motion to give the sought- 
for results. 


MULTI-COMPARTMENT DISHES. 

(462) J. Paul Van Arman. Battle Creek, 
Mich., says “Сап I get a patent on the enclosed 
compartment dish? What is its financial value?” 

A. There are a good many dishes divided into 
compartments such as you have described, and 
although your feature seems a little different 
from others now being sold, we do, not believe 
that a patent obtained on the same would be of 
financial value to yourself. 

Our judgment is based upon the sale of the 
compartment dishes now found in crockery 
stores, 





IMPROVED CIGARETTE. 

(463) Charies H. Vickery, Pittsficld, Mass., 
writes, "Smokers generally smoke about five- 
eighths of a cigarette and throw the rest away. 
I propose to make the end of cork and drill a 
hole thrcugh it." 

A. Although the idea which you have sug- 
gested regarding a cigarette is rather ingenious, 
it is by no means clever enough to warrant a 
patent—at least not a profitable one. 

Anyone can secure on the Amcrican market 
today, cigarettes which have a cardboard tip in 
which there is no tobacco. A very fine tissue 
constitutes the upper two-thirds of the cigarette, 
and at the oval orifice of the cigarette, a plug of 
cotton is inserted so as to prevent any of the 
ingredients of the cigarettes entering the mouth. 
This cotton cools the smoke considerably and 
also filters out some of the nicotine. The card 
board is hard enough to prevent it being com- 


| prest and the entire cigarette would be cheaper 


to make this way than with the end made of 
cork. : 4 
In view of this, we would not advise a patent 


on the aforementioned article. 


A CONTRADICTION AND AN 


ANSWER. 
George M. Whitney, Avondale, Mo., 
asks a query on reversing direction of power 
wheel through a cciled spring drive and says, 
"Why does the Korting Universal inspirator put 
water into a boiler against the outward force 


(464) 


| of the steam-pressure? 


A. There is no way of reversing the effect 
from the opposite side of a coiled spring so as 
to obtain the effect you desire. Your query is 
not definite enough to give us data to work from. 

Perhaps the diamond thread such as is used 
on the Yankee screw driver, where motion ir 
cither direction turns the shaft in one direc- 
tion, or the gearing such as used in automobile 
transmissions, is what you desire. Of course, 
motion can be reversed by changing the direc- 
tion of the power, and so can power be reversed 
without changing the direction of the motion in 
either of the above devices. 

Your letter to this department can simply be 
answered as follows: The general principle is 
that the chamber of the inspirator is filled with 
steam which condenses and produces a nearly 
complete vacuum. Atmospheric pressure will 
draw the water from the tank into the chamber 
at such a speed that by its inertia it forces its 
way into the boiler against any steam pressure. 


MODELS 


ELK MFG. CO., Inc., 1926 Broadway, New York 


must be. 





Patents, Trade Marks, Copyrights, Patent Lifigation 












Science and Invention for July, 1921 


INVENTORS 
EXPERIMENTAL WORK 
Are you looking for a reliable con- 


cern to assist you in developing ‘that 
idea that you just can’t work out? 
sult us. 
gineers and thoroughly equipped exper- 
imental machine shop, we can develop 
any proposition for you, mechanical or 
electrical, and make it work. 


Con- 
With our staff of expert en- 


We develop, simplify, and perfect in- 


ventions, make them commercially pos- 
sible, and build working models. We 
design and build special automatic la- 
bor saving machinery. 


All business strictly confidential and protection guaranteed. 









JATENTS 


&. TRADE-MARKS 


D SKETCH AND DESCRIP- 
3 for report on patentable nature, 
and instructions. Preliminary advice withou 
charge. Fuil, prompt report in strict sonf- 
denze. Reasonable terms, reliable service by 
Registered PatentAttorneys. WRITE TODAY 


CLanENCE А. O'BRIEN & Co.. 


PATENT LAWYERS 
1023 WOODWARD BLG., WASHINGTON, D.C 





A Hand-Book of Essen- 
tial Information and Advice 
relative to Patents, Trade- 


PATENTSENSE 


habeas Де Marks; Assignment, Sale 
АМ | ог Licensing of Righ | 


Abstracts from Leading 
Decisions; State Laws on 
| Patent and Tradé-Mark 
Property. FREE! Write 


PATENT LAWYER 


Washington, D. б. 






Handbook for Inventors, “Protecting, Exploiting 
and Selling Inventions,” sent upon request. 






Send КЕК te ble m 
nds orF report asto patentable nature 
H. KAYE MARTIN, — ' ^P] Park Row, N.Y. 


PLE NIS 


FREE BOOKLET ON REQUEST — 
MY CLIENTS ARE INFORMED OF EVERY 
STEP TAKEN IN THE PROSECUTION OF THEIR CASES — 


WARNER 1, SUBBERLEY parecer Аттенису 
2 NATASHINGTON OC.” | 





Hand Books on Patents, Trade Marks, etc, sent 
free. Our 74 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 
tion to the applicant. The Scientific American 
should be read by all inventors. 


MUNN & CO., 618 Woolworth Bidg., N. Y. 


Tower Bldg, Chicago, Ill. 625 Е St, Washington, D.C. 
| Hobart Bldg., 582 Market St., San Francisco, Cal. 






PATENTS jin. send. model 


or sketch for opinion as to patentability. 
Free "Inventors' Guide." Highest references 
and personal attention assure best results.” 


Franklin H. Hough 


520 Washington Loan & Trust Bldg. 
Washington, D. C. y 












Science and Invention for July, 1921 


Guaranteed made of 100% pure 
solid heavy cold-rolled copper, 

— and perfect in every 
detall. Special spunned covers, 
extra strong handles, positively 
airtight. 


No. 2-Gal. siz .00 No.1 Ё 
No: 2 ч peis 5-Gal size, $15.00 


in ted in strong, A 


Ship 
American Railway Express. k 


Send draft or 
money order to Paame da or we will nup с. О. D. 


NE E 
A le. t 
E Bost, Ra 


ree of honest Lvl" 
ntee of our reliability. 





THE MIDGET “FIVE-IN-ONE” SLIDE RULE 


is a saniinstin Mannheim, Log-Log 
Subtract, Polyphase and 
y Slide Rule. I¢ will instantly add, 
ibtract, multiply and divide any com- 
ination involving whole numbers, frac- 
tions, decimals and mixed numbers. 
b\ Gives every possible root and power 
antity. The graduations 
coated with 
“grease and 
While it is the most versa- 
tile cal В, ever invented, its орега- 
tion is simple and easily understood. 
Diameter 4 inches: 
Price with 16 page Instruction Book, 
31.50. ciestheretie carrying case 50c 
talogue Free. Your money 
[ү ТЕ you are not satisfied. 
Niles, Mich. 


ж} Build This Car 
Oh Boy! This nifty litt!e 


car driven by 


gasoline 
Ly \ motor 

тух 
E edem w 


can be 
i$ pandy, Send 300 for build. 













built by 
any boy. 
New 1921 
plans, big- 
ger, bet- 
ter ‘than 
2 plans and price list of 
parts рата. how. to build this lad's саг. 
156 Sypher Bidg., Toledo, Ohio 





SYPHER MFG. CO. 


“Lighting Fixtures’ 


Ready to Hang 
(Direct from Manufacturers) 
Completely wired, including glass- 
ware. New designs. 
Send for catalog No. 20 


ERIE FIXTURE SUPPLY CO. 
с? Erie, 
ELECTRICAL 


Training Book FR Е Е 


Send me your пате апа address and | will send you 
new Electrical Training Book Free. 1t will show 
to qualify for paying jebe in Electricity. 
ds now open, e 


Sok Write today for our new 1 m: re book 
on 


The Power of La 


ow yon cam learn 


gu ae in tin зоог отр he: 





eee on securing ap Send теда 
or sketch of your invention for Free Opinion 
of its patentable nature. Prompt service. 
* 20 years experience. Write today. 

"TALBERT & TALBERT, 441 TALBERT BLDG., Washington, D.C, 


PATENTS 


Send sketch or model for liminary examination. 
СЕСИМ зу ita Pat tani Gl 
F St. Washington, D. i 


ose y Google 

















РИ 


How ‘Electrotypes. 
Are Made 


By H. WINFIELD SECOR 
ccs nines res page 216) 






trotypes are quite hard and will, there- 
fore, stand considerably more wear than 
even the nickel, but the main difficulty 
is that they have to be kept thoroly oiled 
when in storage and not in use, or they 
will rust, thus ruining the printing face 
in most instances. 

As shown in Fig. 3, the wax-coated 
metal slabs containing the grafite coated 


impressions are suspended in an acid 
bath, such as a copper sulfate solution 
and in a few minutes time, the electric 
current passing from tle positive wire 
and thence thru the copper anode or 
plate, as shown in the diagram, decom- 


| poses the electrolyte and deposits a coat- 
ling of metal on the grafite-coated wax 
impressions. In a quarter of an hour 
o1 so sufficient copper?tor else nickel or 
iron used in the proper acid baths) is 
deposited, the thickness of the deposit 
varying from 10 to 20 thousandths of 
an inch, the latter value being consid- 
ered a very good average for the general 
un of electrotypes. Where a large 
number of electrotypes are being made 
jat the same time, a clever scheme is 


Actual Appearance of Curved Electrotype Used in 
Printing Page 30 of t^e ** May" Issue of Science and 
Invention 


employed to keep a check on the vari- 
ous impression plates, so that they will 


not be over-deposited or burnt, as the 
electroplater would call it; a cardboard 
tag plainly marked with the time in 
hours and minutes, such as 4:30, de- 


ncting when that particular impression 
should be removed from the bath or 
plating tank, is secured on the top of 


the impression plate projecting above 
the plating tank. When it is 4:30, one 
oí the electroplaters walks down the 


aisle between the plating tanks and re- 
moves all of the impressions marked 
with the 4:30 signs. The electro-plating 
energy is supplied by a low voltage, 
heavy amperage, direct current dynamo, 
the voltage varying from 4 to 6 volts 
usually, and the amperage ranging any- 
wheres from 50 to several hundred am- 
peres, depending upon the size of the 
plating tanks and the number of elec- 
trotypes that are to be formed at one 
time. 
After 
formed 


the electrotypes have been 
in the plating baths they are 


removed and thoroly washed and by ex- | 


pert manipulation the copper, nickel or 
iron deposited impression is removed 
from the wax coated slab. 

(Continued cà page 277) 
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How Electrotypes 
are Made 


(Continued from Page 275) 
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We now come to stage five in the ac- 
companying illustration, where the elec- 
trotype is to be tinned and backed up 
with lead, or more specifically an alloy 
known as electrotype metal which con- 
tains over 90% lead. We may digress 
for the moment and refer to Fig. 4, 
which shows a very interesting detail 
with regard to nickel or iron electro- 
types. Here we see that the nickel 
(or iron) is first deposited on the grafite 
coated wax (or lead) impression and 
that later this is "backed up," or re- 
énforced with a copper deposit. Each 
of these deposits are of course very thin 
or about the thickness of ordinary 
writing paper, i.e., from 10 to 20 thous- 
andths of an inch. 


FINISHING UP THE ELECTROTYPE 

Referring once again to Fig. 5, we sec 
the copper electrotype, for example, 
which has been removed from the wax 
slab on which it was electro-deposited; 
this is now placed printing-face down, on 
the bench; then it is swabbed over with 
a soldering flux, such as neutralized 
muriatic acid (acid in which pieces of 
zinc have been dissolved) and over ttis 
prepared thin copperplate is placed a thin 
layer of lead or tinfoil. The electro- 
type with the tinfoil over it is now 
placed in an iron pan about 1" deep, as 
shown in Fig. 6, and by means of 
a hand operated crane the iron pan with 
the electrotype lying in it, is transferred 
over to the tank containing molten lead 
or more correctly, electrotype metal. 
This metal is kept in a molten condition 
by gas burners. In a few seconds the 
high heat causes the tinfoil or thin sheet 
fead placed over the back of the electro- 
type, to melt and, thank$:-to the previous 
coating with the acid flux, all of the 
crevices in the copper sheet are thoroly 
tinned. The operator watches this 
closely and as soon as it has become 
well tinned, he once more brings his 
Ліпе crane into position and lifts the 
iron tray off of the molten lead bath 
and on to a steel table alongside of the 
furnace. He then takes a good sized 
ladle and starts to ladle out hot lead 
into the steel tray until the tray is filled 
with the molten metal to a depth of 
about 3-8 of an inch. The electrotypes, 
not being clean on their printing face, do 
iot take the molten lead, with a result that 
when the solidified slab of the electro- 
type metal is lifted from the pan a few 
minutes later by means of heavy gloves, 
the electrotype is found thoroly attached 
to the under face of the slab of cast 
metal, with no lead on its face whatever. 
It is now ready to be machined ac- 
curately to the proper thickness and 
also sawed out of the large slab and 
made ready for mounting, either on a 
wooden block, on which we usually sec 
them, or else on a solid metal block. 
Fig. 6 shows the electrotype resting in 
the tray and being heated on the molten 
lead bath, while Fig. 7 shows the fin- 
ished slab of cast metal with the electro- 
type thoroly attached on its face and 
ready to be sawed along the dotted 
lines. Some very clever machines are 
used in the larger electrotyping plants’ 
for sawing out t^e electrotypes in a per- 
fectly square manner and also for bevel- 
ing the edges, as well as routing out any 
unwanted metal on the face of the 
eiectrotype. 


One of the most interesting and 
clever, machines: that. the writer saw at 
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the electrotyping plant visited in pre- 
paring this article, was the nailing ma- 
chine. This machine spits nails and 
drives them thru the copper and lead 
electrotype and firmly into the wooden 
block so fast that the eye cannot follow 
it. 

A very fine quality of wood íree from 
knots is used of course, for mounting 
electrotypes on and at the present time 
cherry wood is used practically alto- 
gether for this work. Cherry has a fine 
grain and is a very homogeneous wood 
which will not warp with climatic 
changes. Previously mahogany was 
used for this work owing to the well- 
known good qualities of this wood 
against warping. As the diagram in 
Fig. 8 shows, the kiln dried cherry wood 
is prepared especially for electrotype 
mounting. It is firmly glued together 
to form the larger boards and the con- 
secutive strips are reversed, as shown in 
the diagram, ie. the bark side of one 
strip adjoins the heart side of the next 
strip, with the result that when climatic 
or other changes tend to produce warp- 
ing, any two strips of wood will tend to 
neutralize such bending, owing to this 
arrangement. 


How Cu-ved Electrotypes Are Made 

Those who have ever seen the large 
curved electrotypes corresponding to the 
pages of such a magazine as Science & 
Invention—these curved plates being re- 
quired for all rotary cylinder presses— 
have probably often wondered how 
these electrotypes were made. The il- 
lustration in Fig. 9 shows the idea in- 
volved in curving these plates. 

The electrotype is made in exactly the 
same manner as’ previously described 
and if it is to be curved the diameter 
or radius of the cylinder on which it 
is to be used must be specified by the 
printer. It is remarkable to note in this 
instance, that contrary to the usual 
standardization idea so much talked 
about in America, no two printing press 
builders, it seems, employ the same dia- 
meter of rolls, so that practically every 
order for curved electrotypes has to be 
made with a different pitch of diameter, 
depending on which printer the work is 
being done for. The  electrotypes, 
backed up with lead, as previously de- 
scribed and which are about 1-4 inch 
thick in this stage, can be passed thru 
the rolls as shown in Fig. 9, and curved 
when cold. If they have laid around for 
two to three days or more and have 
become thoroly hardened and set they 
do not bend so perfectly and it is then 
the usual practise to warm them up to 
about 125° F. when they will curve 
easily. The operator first measures the 
diameter of the cylinder, a small length 
of which he has at hand as a template, 
and then passes the electrotype.thru the 
roling machine when it will take a 
curve approximating that which he de- 
sires, thanks to the skill and general 
experience of the operator in handling 
the electrotype and setting the machine. 
If necessary, he re-rolls the electrotype 
until it is sufficiently curved to fit on 
the cylinder perfectly. If you have a 
book or magazine page printed on a 
high speed cylinder press using curved 
electrotypes, you will probably be in- 
terested to know, or at least possibly 
you have also surmised that the curved 
plate containing the type and ріс- 
tures will measure a greater length than 
the original layout as set up by the com- 
positor. The stretch for 1 inch print 
surface on curved electrotypes is very 
closely .02 inch, or for a page curved 
electrotype 10 inches in length, the total 
stretch or increase oí the length of the 
page, as it would print on the press 
would be 1-5 of an inch. 
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|: WorkingTwo Radio 
: Watches at the 

i Same Time 

i By ARTHUR H. LYNCH 

i (Continued from page 248) 


Our government and the governments 
of many other nations have formulated 
certain regulations for radio operating, 
having for their basis the safety of life 
at sea, and future legislation and inter- 
national agreement will probably take 
into consideration the aids to aerial as 
well as nautical navigation and safety 
which radio affords. Regardless oí the 
part radio will eventually play in world 
commerce, and it is rapidly advancing 
its prime importance will be in connec- 
| боп with navigation. 

Two Sets Required 

Where C.W. is carried on in the mer- 
chant marine we find that most oí the 
traffic, at least the calling, is handled 
on a wave of 2,400 meters rather than 
the customary 600 meters, used for 
spark work. In order to fulfill the 
statutes of international regulation as 
well as to be ready to secure as much 
traffic as possible, many of the com- 
mercial land stations are -equipt with 
two complete receiving sets, one for 
C.W. and the other for spark. In 
most such shore stations, there are 
operators on both sets, so that there 
will be no loss of time in making ready 
to get right after the traffic from the 
vessels. 

But on the vessels we find an entirely 
different situation. There are very 
few steamship lines, which would relish 
|having to keep two radio men on th: 
job at the same time, which would mean 
‘additional expensé; "But the ships must 
certainly be fitted to receive оп both 
systems within a very short-time; if any 
material-progress is to. be made im ship- 
| to-shore and ship-to-ship service.’ There 
is really no need for the dual watch, 
being taken care of by two mens when 
the system here described is put into 
operation. There is no necessity for 
the ship station to communicate with 
| more than one station at the same time, 
as is frequently the case at the shore 
stations, tho signals from spark sets, 
working on 600 meters, and C.W. work- 
ing on 2400, should always be known to 
exist by the operator. 

In order to accomplish this result the 
ship installation shown in our illustra- 
tion has been arranged by the Ship 
Owners’ Radio Service, on the Munson 
liner “Aeolus” Two complete receiv- 
ing sets are continually kept in opera- 
tion one tuned to receive spark on 600 
and one arc on 2400 meters. By con- 
accting one receiver of the head set to 
the arc and the other to the spark 
tuner, the operator can listen in on both 
waves at the same time. It should be 
remembered, that, while one man can do 
this work, it is not of the easiest 
nature in the world and is hardly con- 
ducive to nerve longevity. In busy sec- 
tions of the globe, it is unquestionably 
a hard job. 

Switching Arrangement 

For listening-in, such an arrangement 
is about all that is required, but there 
are many circumstances in commercial 
operating when it is much better to re- 
ceive signals from a given station with 
both ears. It makes for greater con- 
centration. For instance, suppose that 
an operator is listening in for spark and 
C.W. at the same time and that he de- 
sires to copy a spark which is weak, and 
that there is a certain amount of static. 
His chances are reduced if some con- 
tinuous wave station is ‘coming in 


изет ИГРИТЕ time 
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strongly on the other side of his head. 
And the static is materially increased, 
because his sets are tuned to two waves 
instead of one, with a resultant aggre- 
gate increase. Of course he. can cut 
out the filament current or détune on 
the set he does not care to listen to, for 
the time being, and there is then a nat- 
ural tendency to push the inoperative 
receiver off his ear. The result is that 
the local noises interfere with his recep- 
tion. He is surely between the devil 
and the deep sea. 

By using a head set with a separate 
pair of leads for each receiver and hav- 
ing each pair terminate in a telephone 
plug and connecting two jacks in paral- 
lel to each receiver, it is possible to have 
the signals from one set operate one 
receiver, while those írom the, other 
tuner operate the second receiver, or 
have the two receivers functioning with 
either tuner. In this case the receivers 
operate in parallel. Felephone jacks are 
not cheap and do not enhance the ap- 
pearance of a radio station very greatly 
unless they are properly mounted on a 
panel. For this reason and in order to 
have the phones function in series, 
rather thap in parallel, and to make the 
changeover from one method of recep- 
tion to another a very simple matter 
the author has worked out the switching 
arrangement shown in the accompany- 
ing diagram. 

A, B, C and D are the resultant ter- 
niinals of the two receiving sets, that is 
the phones for the C.W. receiver would 
ordinarily be connected to A and B, 
while for spark they would be соп- 
“nected to С and D. The phones arc 
indicated in Fig. 1 by Е and Е. Four- 
teen stationary, spring contacts are ar- 
ranged, as shown in the diagram. They 
‘may be made of phosphor bronze and se- 
.cured by two machine screws to а bake- 
lite or other suitable support. These 
spring contacts are arranged in pairs as 
indicated by the figures and are hooked 
up as indicated in the diagram. 

Fig. 2 represents the lay-out of a por- 
tion of the rotary element of the switch, 
which may be made of any solid in- 
sulating substance, upon which are fixt 
segments, placed as shown, which are 
made to pass under the spring contacts, 
resulting in the production of various 
circuits. By placing a knob on one end 
of the rotary element and providing it 
with stops, four positions may be ar- 
_ranged, i.e.: Off, Dual, Arc and Spark. 
In the drawing such a condition would 
follow a movement of the rotor in a di- 

_rection from the reader. For the Off 
"position no segments would be in con- 
tact with the spring contactors. Dual 
reception would be possible when the 
segments 1. 2, 6, and 7 were directly 
beneath the pairs of spring contactors 
„similarly marked. Both receivers would 
"be in series and connected for C.W. 
‘reception when the segments 1, 4 and 5 
were under their respective spring con- 
tactors and likewise for spark recep- 
tion, the segments 3, 4 and 7 would be 
the active elements in conjunction with 
their respective contactors. 

In making a unit of this switching ar- 
rangement it is merely necessary to pro- 
vide the necessary mounting and rotor 
element and enclose the working parts 

.in a small case. Eight binding posts, 
‘conveniently mounted on the  case| 
would form all that was necessary in 
: the matter of making connections be- 
tween the tuners and the separately 
wired receivers. Four of these binding 
posts would be connected directly to the 
four left hand contactors and four to the 
right while the remainder of the wiring 
would be within the case. Alternate 
posts in each group would be connected 
to the tuner and the receiver. 
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“The Promised Land"— 
YOUR OPPORTUNITY 


“The Promised Land” is the name professional operators have given to the 
New York Central Radio Station of the Radio Corporation of America on 
Long Island, which, when completed, will be the largest and most poweríul 
radio station in the world. 








This immense station which is now in course of erection, is a striking example 
of the great opportunity radio offers you for a successful, secure future. 


It will be equipped to work simultaneously with five other nations in widely 
separated and distant parts of the world and will be epoch-making in the field 
of international communication. 


A large number of trained men will be required for its operation and main- 
tenance. A position at this station is the height of every operator's ambition, 
for it means unlimited opportunity to succeed and progress to higher, more 
responsible and better paying positions in the radio industry. So far as 
opportunity goes the successful future of these men is assured. 


HOW ABOUT YOU? 


Right now, today, radio offers you big opportunities—if you are properly 
trained. Radio companies need trained executives, engineers, draítsmen, 
operators and mechanics. Hundreds of positions in the ever-broadening field — 
from ship operator to general manager—are open to you, if you have the 
required training. The Radio Institute of America will give you this training, 
as it has to thousands of others. If you cannot come to the Institute, the 
instruction will come to you—to your home. 


This new home course of radio training, which has been developed for the 
benefit of those who cannot attend the Institute personally, is the same 
course used at the Institute. It includes everything from basic principles of 
electricity and magnetism, to actual operation of commercial radio equipment. 
It also includes the same textbooks used in the Institute classes, as well as an 
Omnigraph set of greatly improved design, with a variable automatic trans- 
mitter, for code practice. 


The graduates of 
the Radio Insti- 
tute of America 





What Our Former Students 
Are Doing 


M. H. Payne, former stu- 
dent, now Assistant Treasurer 
of the Radio Corporation of 
America. 


Walter E. Wood, Superin- 
tendent in charge of the power- 
ful transoceanic radio station at 
Chatham, Mass. 


Irving Ellingham has a 
greatly prized position in his 
assignment as radio operator on 
Vincent Astor's vacht. 

Raymond Blanqui, although 
only 20 years old, is now a high 
salaried operator іп  trans- 
oceanic service. 


Watson Sidney, Manager of 
the office of the Radio Corpora- 
tion of America, Savannah, Ga. 

Harry Sadenwater, assistant 
In research in the world-famed 
radio laboratories of the Gen- 
eral Electric Company. 

E. N. Pickerell, manager of 
the Radio Corporation's shore 
Station for the port of New 
York. 

Lee L. Manly, assistant su- 
perintendent of the Mainte- 
nance Department of the Radio 
Corporation. 

William S. Fitzpatrick, As- 
sistant Marine Superintendent. 





enjoy a great and 
exclusive advan- 
tage in the close 
connection exist- 
ing between the 
institute and the 
Radio Corporation 
of America, 


world's largest 
radio manufac- 
turing and com- 
mercial radio 


company. The Ra- 
dio Corporation 
employs t ou- 
sands of men, in 
its executive de- 
partments on 
ships and at shore 
stations and іп 
factories and labo- 
ratories. A large 
percentage oí 
these men are 
graduates of the 
Institute. 


What the Man 
Who Employs the 
Operators Says:— 


Radio Institute of America, 
New York. 


Gentlemen—I have known 
the Radio !nstitute of Amer- 
іса so long and so favorably 
under its present title and 
its earlier name, Marconi In- 
stitute, that it is difficult for 
me to conceive thav anyone 
can think of instruction 1n 
radio without instantly rec- 
ognizing its leadership. When 
employing operators, your stu- 
dents are given preference 
because several thousand of 
them have proven their abil- 
ity to me over a long period 
of years. 


Sincerely yours, 


(Signed) J. B. DUFFY, 


Superintendent, Eastern Di- 
vision, Radio Corporation 
of America. 





The Radio Institute of America has been an established and successful institution for 


over fifteen years. 
students per month. 


gaged in this new branch of science and industry. 


The year round average attendance in 
It has trained over 6,000 men, 95% of whom have successfully en- 
You, too, can be successful in this 


its classrooms 


is now 298 


new field if you properly train yourself by means of the Home Study Course of the Insti- 


tute. 
vantage of it. 


HOME STUDY DIVISION 


RADIO INSTITUTE OF AMERICA 


(formerly Marconi Institute) 


322 BROADWAY, NEW YORK 


Radio offers an unlimited opportunity for future advancement—why not take ad- 
Write for our booklet and further details МОМУ, | 
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Practical Chemical 
Experiments 
By Prof. FLOYD L. DARROW 
(Continued from Page 237) 
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Buy wireless you don't have to junk 


yo save money on replacements 
if you start with the De Forest 
Interpanel system. 

Each panel constitutes a complete 
apparatus. 

Each panel sold separately—you 
can buy panels one at a time. 

First two panels make a receiv- 
ing station. 

The range of any station depends 
upon the number of panels used. 







If it is a successful 
wireless phone it is a 
De Forest invention found in potted meats. 

To test for nitrates prepare a solu- 
tion of 1 gram of diphenylamine in 100 
cc. of strong sulfuric acid. Treat a little 
of the meat with 2 or 3 cc. of this 
'reagent and, if a nitrat is present, a 
deep blue color will instantly appear. 
Since the only nitrat likely to be present 
is that of potassium, it is hardly neces- 
sary to make the test for potassium. 
However a confirmatory test will do no 
| harm. 


jand smoked meats. It may also be 
| 


The uniform height of the panels permits the same logical, easy con- To test for potassium extract some of 
struction characteristic of sectional book cases. Interpanel sets may be the shredded meat thoroughly with wa- 
mounted in any position. Each panel only 9 inches high. ter, filter the solution and concentrate it 

to small volume by evaporafion. Dip a 
Get the Interpanel Idea. Send for catalogue 76 clean platinum wire into this solution, 


Д and holding three thicknesses of cobalt 
De Forest Radio Tel. & Tel. Co., 1415 Sedgwick Ave., New York City | blue glass between your eyes and the 


Inventors, Licensers end Manufacturers of Highest Grade Radio Apparatus Bunsen burner, place the wire in the 
oxidizing flame of the burner and ob- 


RA DIOPHON Е serve the resulting color. If potassium 
is present a violet to lavender color will 

HtG. US PAT OFF А арреаг. 
For Telegráph and Telephone Additional Nitrat Test: Place in a 
test tube 2 or 3 cc. of a freshly pre- 


pared solution of ferrous sulfate. Then 
pour carefully down the side of the test 








a Corton wool 


MURDOCK 


No. 55 


RADIO RECEIVERS 


The continued great de- 
mand for these receivers is 


a wonderful tribute to their DOUBLE SET 


extaordinary value. If you 


are skeptical as to the pos- 
sibility of so much value at 





so small a cost ask your 
dealer about our guarantee. 


Ve ‹ i ith 

We suggest a trial, we the tube an equal volume of concentrated 
assurance of ‘‘satisfaction sulfuric acid. Finally add a little of the 
or your money back.” extract obtained in the previous test. If 


DOUBLE SET a nitrat is present, a brown ring will 


Bulletin. No: 21; dus $ 50 an m the jinon ot the sulfuric 
: А acid and ferrous sulfate layers. 

эке our complete line of » Boric Acid: To determine the pres- 

radio apparatus sent on ence of boric acid, frequently used as a 

request. presetvative M peT treat the meat with 

ime water and then burn it to an ash 

Wm. J. MURDOCK со. Pe th AINEET іп a porcelain crucible placed over a 

———————————— , Е Bunsen burner. Slightly acidify the ash 

with hydrochloric acid and soak a piece 

of turmeric paper in the solution, When 

dried this paper will be colored rose-red 

if boric acid is present. If the paper is 

‘moistened with ammonia, it turns to an 
olive color. 


Sulfurous Acid: Sulfurous acid is one 
of the most common meat preservatives. 
Place some of the finely divided meat on 
a paper saturated with starch and 
potassium iodate solution and moistened 
with a 1:8 solution of sulfuric acid. If 
sulfurous acid is present a deep blue 
color at once forms. The sulfurous acid 
reduces the iodate liberating iodine and 
this with the paper gives a blue color. 

Another method, and one that may be 
employed with other foods than meat, 
| consists in placing about 25 grams of 
the finely divided meat or other food- 
stuff in a 200cc. Erlenmeyer flask. Add 


Making Test For Cottonseed Oil In Butter 














THERE'S MONE IN IT '* FN 
-AE-LEARN TELEGRAPH Y= ihe 
Е MORSE AND WIRELESS-— .— 


— —— — — —  —— ee ч ee le a ee — — ee — ee 


TEACH YOURSELF 


{а half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter. THE OMNIGRAPH, 
Sends unlimited Morse or Continental messages, at 
any speed, just as an expert operator would. 


Adopted by U.S. Gov't, 4 styles, Catalogue free, 


OMNIGRAPH MFG. CO. 
26L Cortlandt St. New York 
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enough water to form a thin paste and a 
few grams of pure zinc. Then pour 
into the flask about 15 cc. of chemically 
pure hydrochloric acid and cover the 
mouth of the flask with a filter paper 
moistened with lead nitrate solution. 
Upon heating gently the filter paper will 
become blackened if sulfurous acid or 
its salts are present. 


Distillation Method of Leach: Ar- 
range apparatus as shown in the accom- 
panying photograph and Figure 2. In- 
troduce into the flask about 150 grams 
of the meat that has been first reduced 
to a paste and acidify it with 5 cc. of a 
20 per cent solution of phosforic acid. 
Having arranged the apparatus so that 
the outlet of the condenser will dip be- 
neath the suríace of water about 20 cc. 
contained in a small flask, distil the mix- 
ture. Aíter about 25 cc. have been dis- 
tilled off, add to the distillate about 10 
cc. of bromine water and boil for 2 
minutes. (The bromine water may be 
obtained by shaking a few drops of bro- 
mine with a test tube of water/for a few 
moments.) Immediately aíter the boil- 
ing action with bromine water add a 
little barium chlorid solution. A white 
precipitate indicates sulfurous acid. 

This test may also be used with other 
food-stuffs than meat. 











Determination of Sulfurous Acid by Distillation 
Method 


Salicylic Acid: This substance is a 
very familiar preservative of foods and 
beverages. To determine its presence in 
meat slightly acidify some of the lean 
meat with a strong solution of glacial 
phosforic acid and extract by shaking 
with ether. Evaporate the extract to 
dryness and test the residue with a drop 
of ferric chlorid solution. A deep violet 
coloration shows the presence of salicylic 
acid. As ether is exceedingly inflammable, 
the extract should be evaporated over a 
water bath using a low flame. 

Benzoic Acid: Everyone is familiar 
with the statement, “Not over one-tenth 
of one per cent of benzoate of soda” so 
frequently seen on ketchup bottles. This 
is a salt of benzoic acid and much used 
as a preservative. 

To determine the presence of this sub- 
stance prepare a sample of the meat by 
heating 50 grams of it in 50 cc. of water. 
Then add 10 cc. of a strong solution of 
glacial phosforic acid and filter the mix- 
ture thru a cotton bag. (Glacial phos- 
foric acid is a transparent solid, íre- 
quently called metaphosforic acid and 
easily soluble in water.) Exactly neu- 


(Conéin.sed on page 285) 
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AGENTS---SALESMEN 
SALES MANAGERS 


EXCLUSIVE TERRITORY ON NEW INVENTION 


Will you listen when opportunity knocks? Fortunes have been made in new automobile inven 
tions. Grab this one quick. Your minutes are like dollars—don't waste them now. Read— 
investigate—then act. The Speederator for Ford cars is a new invention that makes any Ford 
run like a Packard. Stops stalling, bucking and motor racing. Gives a smoothness to Ford 


driving that is wonderful. And just think—Speederator is put on without boring holes or special 
tools of any kind. Any Ford driver can put one on complete in twenty minutes. Never wears 
out—never needs attention—operates automatically. Sells like lightning. 
Get full information. 


Old Ford drivers say 
best and only necessary Ford part. 


The Ford 


Greatest Owners 
Ford Buying 
Invention Everywhere 





This is not a ready-made fortune, but it is the opportunity to secure 
L I STEN the exclusive sales agency for this new invention. Don't take our word 
—set the proofs. Just be honest with yourself and investigate. Let 
the money you make talk from now on. Smashing records of success will show the way; Helton, 
tah, sold six hundred in five weeks—profit $1,800.00. Crist, N. Y., sold 23 first day—said would 
have sold more if he had had them—now averages more than 400 a month—profit $1,200.00. 
McAllister, Ills., says sold four first afternoon. He is now using 100 a week. These straight- 
from-the-shoulder facts point the way. Hoover down in Ohio sold 29 one day, profit $87.00. 
enke, Mo., averages 200 a month. Campbell, Tenn., 1000 a month. Crandall, Iowa, put on 
thirty sub-agents in one week. Dryden, Calif., sold 150 in ten days. Grace, Hawaiian Islands, 
200 in two weeks. Teeters, Mich., first three dozen in ten days. We say you can make 


$55.00 TO $300.00 WEEKLY 


selling the Speederator. Best article to advertise itself you ever saw. Cn. ou a car the driver 
will never let you take it off. Sales are made fast and furious. Boyer, Penna., made $72 first 
day. Cook, N. Dak., 150 sold first two weeks. Cahan, Ariz., 72 in two weeks—$216.00 clear. 
Join the ranks of successful men in this work. 


NO EXPERIENCE NECESSARY 


Just show us that you mean business and are ready for business and we will show you how. But 
first, make us prove these facts. We have nothing to apologize for. The Speederator is a grand 
success—you can make money fast if you have the territory—so get busy now. Write today for 
the necessary information and see for yourself. Don't delay—plenty of good territory left—if 
you are a hustler you can have money in the bank in a few СД е Just write—now—to 


THE PERRIN METAL PARTS СО. 


1111 PERRIN BUILDING 
DETROIT, MICH. 


Send for Our Wireless Manual W 12 


Our Manual of Wireless Telegraphy contains 200 pages, fully illustrating and 
describing the many instruments used in Radio. 45 pages cover general in- 
structions, diagrams, station calls, tables, codes and other information iden- 
tified with the art. 


The book is printed on high finished paper with a two-color cover and meas” 


ures 9x5?*4 inches. 


In order that the Manua: may get into the hands of those most interested iri 
Wireless, we ask 25 cents for it, give a coupon receipt for the amount, which 
coupon can be applied on a future purchase. 


Get a Copy and Have the Last Word in Wireless 
MANHATTAN ELECTRICAL SUPPLY CO., INC. 


114 S. Wells St. 1106 Pine St. 604 Mission St. 
i St. Louis Francisco 
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а COLOSSAL EVENT 


The new RASCO catalog just off the press is one of the greatest 
events in amateur radio. There are many radio catalogs, but the 
RASCO catalog is an event by itself for the simple reason that it 


Contains 50 Vacuum Tube Hook-Ups 


This is the one and only radio catalog containing such wonderful free information. Complete hook ups 
of all important vacuum tube circuits are given in clear diagrams with complete explanation. Just to 
name a few:—The V.T. as a detector; detector and one-step amplifier; regenerative circuit; De Forest ul- 
traudion; У.Т. to receive undamped and spark signals; Armstrong circuits; one step radio frequency 
amplifier and detector; three stage audio-frequency amplifier; short wave regenerative circuits; V.T. radio 
telephone; 4-stage radio frequency amipLflers; radio and audio frequency amplifier; inductively coupled ampli- 
fier; Armstrong superautodyne;. radio frequency amplifier and crystal detector; С. W. transmitters; self- 
rectifying 2 tube C.W. transmitter; V.T. transmitter with 6 volt battery; radiophone using plate and grid 
modulation; one tube radio transmitter and receiver; experimental radiophone; radiophone using Colpit oscil- 
lator circuit. 

This list is only a partial one. You must positively see this wonderful book to appreciate it. 

It is made to fit the pocket—has heavy covers to withstand the wear and tear which it »s sure to 
have at your hands because it will be your constant companion, 

And Oh yes! Before we forget it If you are in need of the following, remember **Rasco has it." These 
are only a few things contained in this catalog: Lugs, Nuts, Dials, Knobs, Washers, Crystals, Litz Wire, 
Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Switch Paris, Metal Ribbon, 
Carbon Balls, Binding Posts, Switch Points, Switch Levers, Carbon ains, Metal Pointers, Contact 
Points, Low Melting Metal, Carbon Diaphragms, Screws, Copper Strip, *'Npazhetti," Name Plates, Sliders, 
Mica, Switches, Resistance Wire, Variocoupler Rotors, Test Clips, Condenser Plates, Condensers, Antenna 
Connectors, Threaded Brass Rod, Ground Clamps, Ete., Etc. 

The catalog contains 185 illustr ns. On account of its great cost, this catalog cannot be distributed 
free of charge. It will only be mailed upon receipt of 


15c in slamps. 

































































"BABY" 

simply unscrew the knurled cap and insert your 
"rys into the stand, screw home the cap which 

GALENA PATENT SLIDING HARD ne 
eaves a goodly portion of the galena exposed. 
The Rasco “Baby” NICKEL DETECTOR RUBBER KNOB The contact is perfect, while the crystal can be 
CUP AND BINDING N exchanged quickly in less than three seconds. By 
= slightly unscrewing the cap, the crystal сап be 
changed in position, in order to explore other 
sensitive spots. The catwhisker is of phosphor 
bronze and is attached to the horizontal bar by 
means of a filister head screw. Can be readily 


trations 










Here it is boys! The smallest and most 
efficient detector in the  world—as well аз 
the cheapest. Our illustration is full size, 
and while the various details сап be seen 
at a glance, we feel- so enthusiastic about 
it that we must tell you all of its good points. 
First, there is a solid hard rubber compact 
base, size 14%” x 1%”. We have not forgotten 
two holes to screw down the detector. Р | a NICKEL HOLDER metal parts are nickle plated, and you will be 
Then we have the nickle holder and binding Р AND BINDING proud of this little masterpiece. 
post combined which holds the sliding, knurled, ue 
hard rubber composition knob. As you see, this ( 
enol) not. only revolves in its holder, but can also with galena crystal, prepaid.......... T 
e moved back and forward in order to explore No. 1899, The same but furnished with 
cach point of the detector crystal. additional ples of tested radiecit h an 
Next. we see the patent nickle detector cup and SOLID a piece ol ed radiocite crys- 
binding post combined. This is a little marvel all A COMPOSITION O TEE adeo ye cereo $194 75c 
by itself and will not fail to avoke your admira- BASE 
tion. No clamps, no soft metal to fuss with. You 


No. 1898 Rasco Baby Detector complete 50c 


Ready for distribution June 30th. 



















RASCO DIALS 


Again Rasco is setting the pace. Неге are our new Rasco Dials. A 
revelation in every respect. These dials measure 2%” diameter and are 
mado in heavy brass. They have two extra holes to fit our No. 139A, B 
Knobs (see last month's advertisement.) Тһе finish is silver white 
Lettering in black enamel, inlaid. There is nothing on the market 
like it for finish, Consider the very low price of these dials. Note 
particularly that we make six different types with following denomin- 
ations: ‘‘Plate Variometer’, ‘‘Primary Condenser'', ‘‘Secondary Condenser’, 
“Filament Rheostat", ''Coupling", ‘Grid Variometer.” 


No longer do you have to guess what each diai on your set stands for, as each one is now 
plainly marked, Order by number. The large dial is shown in its full size. The smaller illus- 
trations are only given to show style. 






800 Designs Copyright 1921 by R. S. Co. 


Prices all styles . . . , . prepaid ea. 30c 


DEALERS’ CET QUR SPECIAL À series of 6 dials complete prepaid, $1.70 











Did you see our full page ad in the May issue? We 
expected a good deal of business but we were actually 
snowed under! It shows that Rasco goods are wanted. In 
one Week we filled over 600 orders and each and every 
order was shipped within 24 hours! Surely a record. 

We even filled orders for articles not listed. Our 


prices are low—our serv- 
ice the quickest—ana 
your small order is never Я 
side-tracked as all our 
orders are small. One 
trial order will make you 
a life customer. Try us 
with a 50c order. We can 


only ''stick'" you once! 1 





Do not compare these dials with some other 
makes as there is positively no comparison between 
them. Must be seen to be appreciated. Money 
back if not satisfied. 















WE GUARANTEE 
EVERY ORDER 
SHIPPED WITHIN 


_ 100 PARK PLACE, NEW YORK CITY „ааа 26 HOURS. 


Digitized by Gor gle 
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; Practical Chemical 
Experiments 
(Continued from Page 283) 
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tralize the extract with sodium Һу- 
droxid and evaporate the solution nearly 
to dryness. Moisten the residue with 3 
cc. of concentrated sulfuric acid and 
heat until white fumes appear. At this 
point add a half dozen crystals of potas- 
sium nitrat and continue the heating 
until a nearly colorless solution results. 
After cooling add ammonia in excess, 
ie. until the acid has been neutralized 
and the solution is alkaline. Then place 
in a test tube and very carefully add one 
or two drops of a solution of ammonium 
sulfid, obtained by passing hydrogen 
sulfid gas into ammonia for some time. 
It the surface of the liquid at the junc- 
ture of the two layers immediately be- 
comes red, benzoic acid is undoubtedly 
present. 

Starch: Cracker and bread crumbs 
are frequently added to sausage, deviled 
meat, etc. Since these substances all 
contain starch their presence may be 
best detected by making the starch test. 
Boil some of the sample in water, filter 
and when cool add a drop or two of a 
solution of iodine. If starch is present 
the usual blue color will appear. 

Diseased Meat: Prepare a mixture of 
concentrated hydrochloric acid, 3 cc. of 
alcohol and 1 cc. of ether. Hold the 
sample of meat over this mixture and if 
white fumes of ammonium chloride ap- 
pear there will be ground for strong sus- 
picions of diseased condition. 

BAKING POWDERS 

Baking powders consist of a mixture 
of sodium bicarbonate and some acid 
substance such as cream of tartar, cal- 
cium acid phosphate, or alum. Some- 
times íree tartaric acid is used as the 
acid ingredient. Other substances, as 
sulfates, gypsum, ammonium salts, and 
earthy material are sometimes present. 

Tartaric Acid: This is the most health- 
ful acid ingredient that a baking powder 
can contain and it may be present either 
in the free state or combined as potas- 
sium acid tartrate, known as cream of 
tartar. 

Very oíten starch is present in baking 
powder and if so its presence must first 
be determined by boiling a little of the 
sample with water, diluting, and mak- 
ing the usual test with tincture of iodine, 
obtaining the deep blue color. 

If starch is absent the following test 
may be made for tartaric acid whether 
free or combined: Mix a little of the 
powder with some dry resorcin, add a 
few drops of sulfuric acid and heat 
gently. If tartrates are present a rose- 
red color forms which disappears upon 
diluting with water. 

When starch is present, shake about 5 
grams of the powder with 250 cc. of cold 
water and let the insoluble matter settle. 
Filter and evaporate the filtrate to dry- 
ness. Then add to the residue a few 
drops of a one per cent solution of 
resorcin, followed by 3 cc. of concen- 
trated sulfuric acid and gentle heating. 
As before a rose-red color will appear 
if tartaric acid is present. 

Phosfates: Shake a little of the bak- 
ing powder with cold water and filter 
if necessary. Add a few drops of this 
solution to a solution of ammonium 
molybdate in nitric acid. If phosfates 
are present a lemon-yellow color will 
appear. 

Sulfates: Boil a small portion of the 
sample with hydrochloric acid for a few 
moments and then add a little of a solu- 

(Continued cn par 289) 
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YOUR TROUBLES 


ARE OVER 


"VKCO" 


VAN KERR TRANSFORMERS 


Decrease gasoline consumption—give greater power 

reducecarbon deposits. Can be attached ina few minutes, 
and from that time on you will have a sweet, smoothly 
running motor which starts easily even in zero weather. 


DOES YOUR MOTOR PUMP OIL? 
DON'T WORRY! 

You won't have to spend that The Van Kerr Transformer is 
$75 to $125 for new pistons and the only oxygen-burning system 
re-boring cylinders. The Trans- of ignition on the market and is 
former carries oxygen to your sold on an absolute money-back 
explosion chamber, producing a guarantee. Burn more oxygen 
more combustible spark. This and less gas. The special gauze 
spark, by consuming every par- covering over electrodes is a 
ticle of oil and gas, gives greater patented fireproof feature. 
power and leaves no carbon. 


For Pleasure Cars, Tractors, Motorcycles, Gas Engines 


We Will Send You a Set of Transformers 
by parcel post. Write us today and tell us your dealer's 
name and the kind of car you drive. Send no money. 
Simply pay the postman $2 for a four-cylinder set or 
$2.50 for a six-cylinder set. Use them ten days and if 
you are not satisfied that they do all we say they will, 
return them and you will get your money back. 


THE VAN KERR CO., Dept. 43, 


Attach them 3160 N. Clark Street, Chicago 
yourself, All 


you need 4s Over 100,000 satisfied customers are using 


two minutes Van Kerr Transformers 
and a pair 
of pliers. 





STANDARD TIRES "Wire neen"? 
Where Needed 

Don't miss this chance to ect your tire hills 60% and get Standard 
Make adjusted tires, all in excellent condition, and each selected b: 
cur tire experts, These tires are positively pearanteed rct to be rebuilt 
nor re-treaded tires—no scwed treads, Shinned on rpprovel. 

READ THESE PRICES—SEE HOW YOU SAVE HALF 

SIZES TIRES TUBES 





AGENTS конт 


Gold and Silver Sign Letters 


For store fronts, office windows and 
glass signs of all kinds. No experience 
necessary. Anyone can put them on 
and make money right from the start. 


$75 to $200 a Week! 


You can sell to near-by trade or travel all 
over the country. There із а big demand 


for window lettering in every 


town. 


Send for free samples and particulars. 


Liberal Offer to General Agents 
METALLIC LETTER CO. 


433Y No. Clark St. CHICAGO,ILL. 
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The 


PHONETRON 


Electric Sound 
Conve: ter 





More Than a 
Loud Speaker! 


Designed for both reception and 
wireless telephone transmission in 
place of a microphone transmitter 


Price $45.00 


PHONETRON is distinguished from an or- 
dinary loud speaker by the wide, rigid, 
cone diaphram, in place of a horn shaped meg- 
aphone. It recreates voice and music by wire- 
less telephone, with a full, rich natural tone. 
You will be surprised and delighted with the 
complete absence of any **horn tone" or re- 
verberation. The sound waves emitted from 
the Phonetron are fully rounded and retain all 
the original sound values. 

PHonetron is more than а loud speaker, it is а con- 
verter of electric energy into sound, or of sound into 
electric energy. Аз a ra lio phone transmitter, you will 
find it unequalled. Height 17 inches over all. Send 
stamp for illustrated leaílet describiag construction. 


CONTINENTAL 
Radio and Electric Corp. 


J. DiBlasi, Sec. J. Staniley, Treas. 
Dept. А16 6 Warren St. New York 


Gibson Instruments 


Mandolin, Mandola, Mando - Cello, 
Guitar, Тепог-Вапјо, Mandolin - Banjo, 
Cello-Banjo, Guitar-Banjo, Harp- 
Guitar, Mando-Bass — 


Select your Gibson now. 

You can soon be playing the 

music of the day. Your friends 

| will be surprised and delight- 
Й fully entertained. Letus belp you 
organize a Gibson Orchestra 
in your community. You can in- 
crease your popularity, income and 
by playing for Concerts, Enter- 
etc. Asmall down payment and 
pay for a Gibson and will fur- 


р 
tainments, Church А 
then $5 a month will 
nish you with wholesome, year-'round entertainment. If 
you have an old instrument, we will make liberal allow- 


ance on à Gibson. Write Today for Free Book, Catalog, 
Free Trial Offer, information sbout Wm, Place, Jr. Book 
and the instrument you prefer. 

GIBSON MANDOLIN-GUITAR 00. 
067 Parsons St., Kalamazoo, Mich., U. 8, A. 
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Electric Power 
from a Spigot 
(Continued from Page 239) 


mM 


nimm 


accompanying diagrams will undoubt- 
edly prove of interest. Fig. 1 shows a 
complete wiring diagram or circuit íor 
the direct current charging dynamo, 
automatic charging cut-out or circuit- 
breaker, fused switches as well as stor- 
age battery and lamps. This outfit, if 
employed in connection with a small 
D. C. dynamo or else a telephone mag- 
neto fitted with a commutator and 
brushes, developing 8 to 10 volts and 8 
to 9 amperes or requiring about 1-5 HP 
to run at full capacity, will successfully 
charge a 6 volt, 60 ampere-hour lead- 
plate storage battery. This three cell 
battery, the standard discharge time for 
which is eight hours, will take care of 6 
to 7, 6 watt or 6 C. P. tungsten lamps 
for eight to nine hours. The dynamo, to 
run continuously, will have to charge the 


! 6 volt, 60 A. Н. battery at about a 7 1-2 





| available for this potential. 





ampere rate for eight hours, to give it 
a full charge. It would have to charge 
the battery much longer, of course, if 
the dynamo operated only at intervals, 
as when water happened to be drawn 
from the spigot. If the dynamo could 
be operated sufficiently steadily to 
charge two 6 volt, 60 A. H. storage bat- 
teries, these when fully charged would 
take care of 12 to 14 6 watt lamps for 
eight to nine hours; or if the battery 
should be left connected to the dynamo, 
thru the automatic cut-out of course, 


| while the lights were being operated, 


then the lamp load would be shared be- 
tween the dynamo and the battery. 


A few words about the charging dy- 
namo and the installation of the bat- 
teries. The dynamo must always de- 
velop a voltage of about 10 per cent 
higher than the counter E. M. F. from 
the battery at any moment, in order to 
force electric energy into it, or other- 
wise the battery will discharge back thru 
the dynamo (providing no automatic 
cut-out were used). 


Most people are not interested in 6 
watt, 6 C. P. tungsten lamps, but use 
at least a 40 watt tungsten lamp, giving 
approximately 40 C. P. For the bene- 
fit of the average householder who is 
interested in this idea of providing elec- 
tric lights from the spigot, data is given 
below on a more pretentious outfit op- 
erating at 36 volts. This potential is 
commonly used in connection with iso- 
lated farm lighting plants today, and 
standard lamps and other apparatus is 
It will be 
seen after looking over these paragraphs 
that it will take a pretty husky turbine 
and a considerable amount of water 
pressure (the small water turbines re- 
quire at least 60 pounds pressure to 
show anything like efficient results, and 
they really need 80 to 100 pounds pres- 
sure to do good work) and for driving 
a 40 volt D. C. generator capable of 
delivering 12 1-2 amperes or about 500 
watts for charging a 36 volt, 100 am- 
pere-hour storage battery, will require 
about 3-4 H. P., at least, at the tur- 
bine shaft. This calculation is based on 
the fact that the battery is recharged at 
the usual rate, requiring eight hours, 
that the potential increases from 36 to 
40 volts, as the battery counter E. M. F. 
increases, all this with an average 
charging current of 12 1-2 amperes. Of 
course, if the lights were not used very 
often each day, it would be possible to 
keep a small charge trickling into the 
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WER, 


The Recognized Symbol of Superior Performance 
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Mounted Ampliformer $7 


Specify the Amrad Ampliformer when 
purchasing an amplifying transformer 
and be assured highest possible amplifi- 
cation. Send for Bulletin S. 


Knob and Dial 80c 
180° or 92° 


Clockwise rotation, good workman- 
ship, adaptability for 14” or 3%” shaft are 
features making the Amrad Knob and 
Dial superior to many others higher in 
price. Send for Bulletin R. 


AMERICAN Ra DIO AND RESEARCH ( ORPORATION 


197 College Ave., Medford Hillside, Mass. 














HERE’S THE WONDERFUL 
LITTLE RADIO SET 


that was described in 
April's Radio News, 
page 680. Just the 
thing for Boy Scouts, 
Campers and for_ use 
on bicycles, ete. Com- 
. plete in every respect 
and guaranteed 
to give complete 
satisfaction. 
Just connect 
your aerial, 
ground and 
phones and you 
are ready to re- 
ceive messages. 
Tunes to 800 
meters. 
Mr. Dealer: 
This little receiving set will help your business over 
the summer months aud obtain new customers for 





ou. 

ype S8 (as illustrated) price ............. 

Type S8 A complete (incl. phone, aerial, insu- 
lators and instruction book) ........... $ 


RADIO SERVICE & MFG. CO. 
LYNBROOK, L. I. NEW YORK 





“BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 


Send for booklet showing photos of 
with and without THE PERFECT LEG 


PERFECT SALES CO. 
140 N. Mayfield Ave., Dept. 50, Chicago. Ш, 
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It is not particularly to Corwin's 
credit that Corwin Dials are the 
best on the market. With their 
experience and volume of sales, 
it would be to their shame if 
Corwin Dials were any less Perfect. 
3” Dial, 75c; with knob, $1.30 
37$" Dial, $1.00; with knob,$1.70 

At all Radisco Agencies, 


and other reliable dealers 
or sent postpaid anywhere. 


A.H. CORWIN.& CO. 


4 West Park St., Newark, N. J. 
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DETECTOR— 
AMPLIFIER 


A complete detector 
(without tube) 
A single stage amplifier 
(without tube) 
High amplification at low cost 
Send for bulletin 


ACME APPARATUS COMPANY 


196 Massachusetts Avenue 
Cambridge, 39, Mass. 


Transformer and radio engineers 
and manufacturers 


MOTORS 


| I. P, 110 volts, 
AC, 60 cycle, 
{ч phase, 
1750 В. P. M. 


TITIES NEW WASHING MACHINE MOTORS 
i e 


[Ж 
orevaieuten 


MAmUFACTURER E 
CALS H JOMNSTON - Box 12 W, E, Pittsburgh Pa 
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battery every now and then, by means 
of a lower wattage dynamo wound to 
give 36 to 40 volts, but only a fraction 
of the current in amperes stated above, 
or say 2 to 3 amperes. 

For those interested, a diagram is giv- 
en at Fig. 2, showing how an automatic 
charging cut-out is constructed, and at 
Fig. 3 a special wiring diagram is pre- 
sented which was designed to permit 
charging three 12 volt 100 A. H, storage 
| batteries on parallel from a 16 volt dy- 
namo and then by simply throwing over 
the switch would enable the batteries to 
discharge in series, so as to provide 36 
volts, average potential This figures 
out, as will be seen all the way thru, at 
about 2 volts per cell mean potential, but 
the rate varies during discharge, being 
about 2.2 volts at the start and drop- 
ping to about 1.8 volts at the end of the 
discharge. If the three 12 volt 100 A. 
H. storage batteries were fully charged, 
they would be capable of lighting 10 
40 watt, 40 C. P. 36 volt tungsten lamps 
at one time, for a period of about eight 
hours. This has been figured out for 
itke standard or best rate for lead stor- 
јаве batteries, which is taken as eight 
hours. 

The special series-parallel charge and 
discharge switch shown at Fig. 3 can be 
constructed from three double-pole 
double-throw switches mounted together 
land with the handles of the three 
switches firmly joined by a single bar, 
| provided with a single handle if desired. 
| The switch can then be thrown as one 
Switch. 

The positive pole of the dynamo must 
|always come to the positive pole of the 
storage battery and this must be 
watched very carefully. Regarding the 
automatic cut-out or circuit breaker, this 
can be purchased from small electric 
lighting plant supply houses or manu- 
facturers or else can be built by the ex- 
perimenter himself. The action of this 
is as follows: For 10 or 15 volt poten- 
tials the shunt or high resistance, fine 
wire coil may have a value of 100 ohms 
or more; for small charging systems, 
such as 75 watt outfits, such a charg- 
ing relay can be built from a discarded 
bell or buzzer, rewinding it to suit. The 
series coil on the cut-out is wound with 
No. 12 insulated magnet wire for 10 to 
15 ampere currents, while the fine wire 
coil can be wound with about No. 28 
insulated magnet wire. Now when the 
dynamo speeds up sufficiently to pro- 
duce a higher voltage than that given by 
the battery, the pull on the armature of 
the cut-out is varied, until it will just 
close, in this case opening the shunt 
coil circuit. With the charging voltage 
right, i. e, higher than that of the bat- 
tery, the armature when it closes, makes 
contact with the series coil terminal and 
the charging current from the dynamo 
passes thru the armature and into the 
battery, as becomes perfectly clear from 
Fig. 1 

If at any moment the charging dyna- 
mo should drop in speed and conse- 
quently in voltage, the counter E. M. F. 
produces a reverse current from the 
battery, passing thru the series coil now 
holding the relay armature down, cre- 
ating a reverse magnetic polarity in the 
iron core, which will cause the armature 
‘to be released. This does two things, 
it puts the circuit breaker in condition 
to close the circuit again, as soon as the 
voltage and speed of the charging dyna- 
mo have accelerated to the proper value, 
and most important of all, it has pre- 
vented the storage battery from discharg- 
ing back thru the dynamo, which will be 
liable to demagnetize or burn it out, be- 

sides running down the storage battery 
and possibly sulfating and buckling it. 











Are you the man 
she thinks you are ? 


She's staking her all on you—and counting on you for 
everything. She believes that when the pinch comes you 
can and will make good for her. Are you the man she 
thinks you are? 


; Knowing that he is rough-and-ready, 
n't it a fact that your courage will waver? Don't you 


е. 
How much longer are you going to stay in the helpless 


If you really want to be able to play a man's part, then 
we'll give you at our risk, professional training in Boxin: 
and Self-Defense right in your own home. We'll send 
[оч Marshall Stillman's complete course in Boxing and 

If-Defense—and you won't have to pay a cent unless 
you're convinced that it will enable you to be the man she 
thinks you are. 

Marshall Stillman has developed a short-cut system 
that starts with movements you are familiar with, and 
quickly leads you into similar movements in Boxing. 

he first thing you know you are striking heavy blows, 
ducking scientifically, feinting cleverly. You are taugbt 
Hoty wood blow an guara used in tne, ring tha Jack 

em ple, the Benny Leon. riple, the Fitz- 
simmons Shift, etc. р 

But Marshall Stillman is not satisfied with simply 
teaching you boxing, shadow boxing and muscle-build- 
ing exercises. 

To complete your knowledge of self-defense, he also 
teaches 15 jiu-jitsu holds, and 15 of the best holds in 
wrestling, including the Stecher Scissor Hold and the Joe 
Gotch Toe Hold. 

ry of prize fighters. With each course we in- 
clude an illustrated history of 69 great prize fighters; tells 
of their fights, their favorite blows, and “inside” stories 
seldom heard outside professional circles. 

This big course contains 246 Illustrations. 


SEND NO MONEY 


We send the entire course on free approval. You have 
10 days to examine it. If you keep it you have till the 
15th of the following month to pay—only $5. We 
couldn't do this if the course didn't make good. So mail 
the coupon now, to Marshall Stillman Association, Suite 
1421-G, 461 Fourth Avenue, New York. 


—————— ———— —— Coupon ——Ó———————— —— 


Marshall Stillman Association à 

Sulte 1421-G, 461 Fourth Avenue, New York 

You may send me for free examination the complete 
Marshall Stillman Course in Boxing and Self-defense 
including extra instruction described above. I give you 
my Diode that аш either return the course in 10 days 
or pay for it on the of the following month—price $5 
(Canada $6; other countries $7). ие 


Products 


Type AVA Tuner .......... .$45.00 


Type AVB Tuner .......... .$32.00 
Туре ATC Detector ......... . $12.00 


Send 3c in stamps for 
SPECIAL PRICE BULLETIN No. 102 


THE PRECISION EQUIPMENT CO. 
Mfrs. & Distrs. of Radio Equipment 


Dept. E., 2437-2439 Gilbert Ave., Cincinnati, Ohio 
“You May Pay More But You Can't Buy Better" 
Member A.R.R.L. Radio Call ‘‘8xB” 
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INVENTORS 


If you have a worth-while idea and have not the time or the equipment to develop it 
successfully, let us do it for you. Your rights will be fully protected. We will even assist 
you in taking out a patent if you so desire. 

This company has specialized for years in the building of models, electro-magnets, solen- 
oids and developing inventions. 

While we have never advertised except in our former catalogs that we did this class 
of work there has been a more and more persistent demand for such work, and we have 
decided to let the public at large know that we do such work as a regular thing. We have 
a well-equipt shop in which every kind of research work can be done and any invention ean 
be developed at a lower cost than it could be done anywhere in the United States. This 
work is done under the personal supervision of 


MR. H. GERNSBACK, 


Editor of SCIENCE AND INVENTION and RADIO NEWS 


Mr. Gernsback has had vast experience in patent matters and has given advice to 
thousands of inventors during the past fifteen years thru his patent advice depart- 
ments in “Modern Electrics” as well as ‘Science and Invention" (formerly “Electrical 
Experimenter"). Mr. Gernsback understands the needs and wants of the inventor, being 
an inventor of several hundred devices himself. You may therefore rest assured that the 
building and developing of whatever devices you require will be done under expert guidance. 
Let us have your inquiries and blue prints or drawings. 
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Н. GERNSBACK, President 233 Fulton St., New York City 
Established 1994 
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THE THIRD EDITION OF THE 


CONSOLIDATED RADIO CALL BOOK 


Very Greatly Enlarged — 192 Pages better paper, stiff covers, etc. 


Some of the special information contained in the new book: Radio rate sheet 
(charges to and from vessels, etc.); Cable rates; Table for finding cable 
‘harees to various points; Weather reports and hydrographic reports of 





READ WHAT SOME OF THE 
PURCHASERS SAY 


8.8. Newton April 26, 1921. 
Claremont, Va. 
Gentlemen :—Rec'd your new call 
book yesterday. It is fine. Many 
thanks, Sincerely, 
T. T. Scholey, Као. Elec. 


























Mattituck, N. Y. 
Dear Sirs:—Received my call book 
to-day and it is well worth the 
waiting I did for it. Thanks. 
Yours truly, Louis C. Gildersleeve. 
April 28, 1921. 












Buckhannon, W. Va., April 25, 1921. 
Gentlemen:—I have received my 
copy of the Call Book Third Edition 
and I want to thank you for it. I 
must say that it is wonderful and ! 
would not want to be without a copy. 
Yours truly, W. М. Oliver. 
P. O. Box 127. 








American Electro Tech. Appliance Co., 
New York City 


the world; Time signal section of the world; American, Freneh, British and 
Canad.an radio compass stations; General information section; In ет: зола 
rbbreviations; High power radio stations of the world; Press schedules of 
tpark stations. 

The only book in print officially listing all the Radio calls as issued 
by the Bureau of Commerce. Every vessel and land sation in the world is 
listed alphabetically, according to names of vessels or land stations, and 
according to call letter ; Revision of American coastal stations under U, S. 
Naval control айа their new calls, 


Every New Amateur Call Is Listed 


SPECIAL—Wireless Map of the World in 
Colors Given FREE With Each Copy 


Price $1.50 Prepaid 


Either Direct from us or for sale by the following 
responsible Dealers: 


Lehigh Radio Co 


- m Bethlehem, Pa. 
Linze Electrical Supply Co., St. Louis, Mo. 





Radio Electric Co., 





THE CON; 
RADIO сат DATED 


ALL BOOK 


Pittsburgh, Pa. 


American Hardware Stares. Bridgeport, Conn. | McCarthy Bros, & Ford, Buffalo, N. Y. Radio Equipment Co., Boston, Mass. 
Atlantic Radio Co., Boston, Mass. | McClurg & Co., A. C., Chicago, Ill ДАА оса Shop, Cleveland. Ohio 
Bamberger & Co., L.. Newark, N. J. | Manhattan Electric Supply Со, Хет York, Chicago | Rester Electric Co., ` Chicago Ш. 
Benwood Specialty Co.. St. Louis, Mo. | Meter Electrical Construction Co., Oshkosh, Wis. | Нек с Co., piincinnadl. Ohio 
Prode Electric Co., Los Angeles, Cal. | Meyberg Co., Leo J.. San Francisco, Т yan em Тао ratory, waukee, wis 
Bunnell & Co., J. Н. New York City | Mohawk Electrical Supply Co., Syracuse, N. Y. Sau d Gon Ges New Orleans, La. 
California Electric Co., San Francisco, Cal | New Era Shop. Milwaukee, Wis. unde a ues E Boston, Mau. 
Catton, Neill & Co., Honolulu, T. Н. | Newman-Stern Co., Cleveland, Ohio | се а Са. Rudolph, ochester, N. Y. 
Centrai Radio Co., Independence, Mo. | Nola Radio Co., New Orleans, La. | бетү t а Co., Chicago, n 
Chicago Radio Apparatus Co., "Chicago, ТЇЇ. | Noll & Со. ЕР. Philadelphia, Pa. | Service Radio School, Washington. D. С. 
Continental Radio & Electric Corp., New York City | Northwest Radio Service Co., Seattle, Wash. Sh tion "Radlo M e. orfolk, ft 
Cutting & Washington Radio Corp., New York City | №. S. W. Bookstall Oo., Sydney, Australia | X otto adio Mfg. .. T Scranton. d 
Detroit Radio Laboratories, Detroit, Mich. | Pacent Electric Oo., New York City раш то Sarnia. Ont.. апай, 
Dewey Sporting Goods Со, Milwaukee, Wis. | Paramount Radio Supply So.. Atlantic City, N. J. | Smith Novotoy Electric, Ine., Charlotte. ct 
Doubleday-Hill Electric Co.. Pittsburgh, Pa. | Parks, Henry Francis, Butte, Mont. Southern Electrical Supply Co., Sen ego, са. 
Electro I g Co.. New York City | Pearlman’s Book Shop, Washington, D. C | United Radio Telegraphers’ Assoc., animore, 
Findley Electric Co., Minneapolis, Minn. | Penn Radio Apparatus Co., Reading, Pa. | Westem Radio Electric Co.. в Angeles, Cal 
Faller Co. Seth W., Boston. M ма. Pennsylvania Marconi Wireless School | cn. Р Whitall Enectris Co., Док чы ЖЕ, ar 
ion, а ade! a, Pa i g , 3 
r '| White & Boyer Co.. Washington, D. C. 
ly Co. Marion, Ill. y Он, erus. 


Hico Wireless Supp! T 
Holt Electric Utilities Co., Jacksonville, Fla. 
Jenkins, Lester I., New Bedford, Mass. 
Katzenbaeh & Co., F. S.. Tren! 

Kendall Со., W. D. 
Killoch Co., David, 
Kluge, Arno A., Los Angeles, Cal. 
Krause Detroit, Mich. Radio Distributing Co., 


Consolidated Radio Call Book Co., 


Piedmont Electric Co.. 
ton, №. J. | Pioneer Electric Co., 
Worcester, Mass. | Pitts Со., Е. D.. 
New York City | Post Office News Co., 


Google 


Philadelphia School of Wireless Telegraphy 


Precision Equipment Co., 


Philadelphia, Pa. 
Asheville, N. C. 
St. Paul, Minn. 


, Mass. 
Chicago, Ill 
Cincinnati, око 


Inc., 98 Pa 
































Williamson Electric Co... Н. E. 

Wilmington Electrical Specialty Co., Wilmington, Del. 
Wireless Mfg. Co. Canton, Ohio 
Wireless Press, 

Young & McCombs. 

Young Men's Christian Assoc., 
Zamoiski Co., Jos. M.. 


rk Place, New. York City 








Los Angeles, Cal. 
Baltimore, Md. 
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Practical Chemical 
Experiments 


(Continued from Page 285) 
—————sSnÉ———— 


“oon of barium chloride. If sulfates are 
resent a white precipitate will appear. 
` Calcium: If either gypsum or calcium 
acid phosfate are present this element 
will be found. To half a test tube of the 
Altered solution add a few drops of a 
solution of ammonium oxalate. If a 
vhite precipitate insoluble in acetic acid, 
tut soluble in hydrochloric acid, ap- 
“= ears, calcium is present. 

Alum: Heat about 2 grams of the 
',aking powder in a crucible until an ash 
tas been formed. Extract this ash with 
boiling water and filter. Add to the fil- 
trate ammonium chloride solution until 
a distinct odor of ammonia 15 per- 
ceptible. If alum is present a white 
&occulent precipitate will result. 


Ammonium Compounds: To some of 
tte cold water extract of the powder add 
.a solution of sodium hydroxide and boil. 
Ií ammonium compounds are present 
this fact will be shown by holding red 
litnus paper in the escaping steam and 
noting the blue color. : 
Earthy Materials: lf upon treating 
tue powder with warm potassium hy- 
droxide solution, a residue is obtained, 
ле presence of earthy materials is in- 
dicated. 
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VINEGAR 

Natural vinegars are obtained by the 
iermentation of cider or wine and con- 
tain about 4 or 5 per cent of acetic acid 
together with some malic acid. There 
may also be present artificial coloring 
matter and free mineral acids. 

Free Mineral Acids: Place some of 
the vinegar in a crucible and heat it over 
the Bunsen flame until an ash is formed. 
Dissolve this ash in a little water and 
test the solution with litmus paper. The 
ash of pure cider always shows an alka- 
Ime reaction, ie. it turns red litmus 
blue. If the ash should show a neutral 
reaction there would be a very positive 
indication of a free mineral acid. 

Sulfuric Acid: lí sulfuric acid is pres- 
crt a charred mass will be left upon 
evaporation over a water bath. 

A confirmatory test consists in evapo- 
rating 100 cc. of the vinegar to one- 
tenth its volume and after cooling add 
50 cc. of alcohol. Filter and test the 
trate with barium chloride solution. If 
a white precipitate appears free sulfuric 
acid is present. 

Hydrochloric Acid: With a distilling 
lask and a condenser, similar to that 
used in the test for sulfurous acid, distil 
off one-half of a definite quantity of the 
vinegar under examination. To the dis- 
tillate add a few drops of silver nitrate 
solution. A white precipitate shows the 
presence of hydrochloric acid. 

Spices: To show the presence oí 
spices neutralize a sample of the vine- 
war with sodium carbonate and taste the 
product. 

Wine Vinegar: Wine vinegar will 
always contain tartar. Evaporate some 
oi the vinegar to drymess and treat the 
residue with alcohol. If tartar is pres- 
ent there will be a granular residue of 
undissolved matter. If you wish to 
prove that this is tartar, pour off the al- 
cohol, dissolve the residue in a little hot 
water, cool, and rub the inside of the 
beaker with a glass rod. If tartar is 
present crystals of acid potassium tar- 
trate will form where the rod touches 
the sides of the beaker. If a little al- 
œhol is added to the solution the test 
will be obtained more easily. 
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World-Sweep of Wireless 
Brings You Big Opportunities! 


Wireless Expansion is Sweeping Over the World Like Wild Fire! Big Opportunities Are 
Open Now On Land and On Sea. You Can Share Them and the Amazing Future Offered 
by this Fascinating Field. Paying from $200 to $500 а month. A wonderful New In- 
vention Makes Wireless Amazingly Easy for Anyone to Learn—At Home in Spare Time. 


World’s Fastest Growing Field 
Opens Big Opportunities to You 
Here are just a few items to show you 


how wireless is sweeping over the world 
like wildfire. And even now Wireless has 


only taken a few short steps compared to 
the amazing srpansion that Is now on the 


Дау. Surely this World-Sweep of Wireless 
holds a real message for those who want to 
cash In big on a fascinating, uncrowded 
field filled with amazing opportunities. 


A $20,000,000 American corporation has 
been formed to establish wireless stations in 
every part of the globe. 


The U. 8. Merchant Marine operates over 
20,000 vessels. Wireless is now a necessity on 


The Chicago Tribune now receives foreign 
news by wireless. Other papers are calling 
upon Wireless too. 


Huge wireless stations are springing up all 
over the world. Saint Assise, France; Bor- 
deaux, Ville Juif, and Lyons, France; Peking, 
China; Geneva, Switzerland; Shanghai, China: 
Fiji Islands; Warsaw, Poland—and these are 
but a few. 


Many railroads are calling upon wireless to 
dispatch trains and carry on communication. 
The Lackawanna, The Louisville & Nashville, 
‘The Canadian-Pacific, The Nashville, Chatta- 
nooga & St. Louis, are some of them.—New 
York, Cleveland, Chicago and Detroit are con- 
nected by an inter-city wireless service. 


Criminals are being intercepted by wireless 
through the Police Department of New York, 
Dallas, Chicago, and other cities. 


Brokers, Bankers, Merchants, Manufac- 
turers and other business concerns are calling 
upon wireless. John Wanamaker, Goodyear 
Rubber Co., Standard Oil Co., New York 
Stock Exchange, are only a few. 


Farmers are getting Market and Weather 
reports daily by wireless in all sections of the 
country. 


New wireless stations are springing up ‘in 
every part of America. Belfast, Maine; Cape 
May, N. J.; East Pittsburgh, P. an Fran- 
cisco, Cal.; Helena, Montan tle, Wash- 
ington; Mobile, Alabama—these are but a few. 


The Aerial Mail Service of the Post Office 
Department already has 12 radio stations in 
operation. 


The Japanese are constructing a powerful 
station in the Orient. 

A big new wireless service is being estab- 
lished between England and France. 

The Federal Telegraph Co. із establishing a 
complete chain of stations on the Pacific Coast 

Messages are sent from the Philippine Isl- 
ands to Washington (10,000 miles) in 3 min- 
utes. 

Dally wireless service between the United 
States and Japan is in full operation.—st 
Johns, New Foundland, is operating a large 
service. 

Danzig, іп Europe, із carrying оп large wire- 
less operations. 

Three tremendous stations are operating on 
Long Island at Easthampton, Port Jefferson, 
and East Moriches. 

South America is planning to establish a 
chain of stations at Rio de Janeiro, Asuncion, 
Buenos Aires and Montevideo. 

One single American concern offers wireless 
communication between the United States and 
France, England, Germany, Norway, Den- 
mart, Sweden, Finland, Poland, Honolulu 
and Japan. 

And these are only a few of the examples 
showing how Wireless expansion is spreading 
over the whole earth. It brings you amazing 
opportunities—and you can now easily grasp 
them. 











Special 


FREE 


Now Easy to Learn 


You yourself have probably read 
and heard about the enormous 
world-wide strides Wireless has 
made in a few short years. But do 
you know that now YOU can easily 
share the amazing opportunities 
that have opened ир? Do you know 
that through a wonderful new in- 
vention YOU can now quickly and 
easily learn Wireless at home in 
[онт spare time? A fascinating 

ig-pay field that you can put your 
heart into is eagerly calling for you. 
And now—no matter whether you 
know a thing 


At Home in 
Spare Time 
And, now as never before, is 


YOUR life-time Кн жейт to 
cash in big on the splendid advza- 


tages this fascinating field offers you! 
Amazingly Easy for Anyone 
Through our remarkable patented 












invention, the Natrometer (given 
without extra cost to each student), 
and our interesting home-study 
course, the National Radio Institute 
makes it easy for anyone to learn 
Wireless at home; no matter whether 
you know a thing about it or about 
electricity at 





about Wireless 
or about Elec- 
tricity at the 
present time— 
you can speed- 
ily step into 
the wonderful 
future Wireless 
offers you! 


Which for 
You — Land 
or Sea? 

Do you long 
to visit every 
nook and cor- 
ner of Ше 
world? Or 
would you ra- 
ther locate in a land station near 
your home or in another section of 
the country? Wireless offers you 
your choice. From the sea and from 
the land comes the call. From the 
sea comes the call of the 17. 8, Mer- 
chant Marine (operating 30,000 ves- 
sels) and of private steamship lines 
— reaching India, Africa, China and 
ports in every part of the world. Big 
opportunities are offered, with the 
chance to see the whole face of the 
earth, азап officer with luxurious 
quarters and good pay. 

From the land, too, comes the 
call of the new forces that have 
formed to make Wireless the great- 
est means of communication in ex- 
istence. Just a few of the items 
showing this amazing sweep of ex- 
pansion are shown here. 


AMATEURS 
Have you ever realized that 
Wireless offers you a splendid 
field, *lled with good opportu- 
nities and interesting work? 
And that the present—attrac- 
tive as it is—is only a little in- 
dication of the wonderful future 
that Wireless offers you! Learn 
at home in spare time all about 
Wireless. Bulld up your present 
knowledge and be readyto share 
this opportunity-fllled future. 
Cash in on the world’s expan- 


sion. Let us tell you how! 









Would you visit every nook and corner of 
the earth? Learn Wireless! 


the present 
time. 

The National 
Radiolnstitute 
was the origi- 
naland is táday 
the oldest and 
largest wireless 
school in Amer- 
clateaching 
wireless by 
mail. This In- 
| stitute is offici- 
ally recognized 
“бу the U. 8. 
Department of 
Commerce, its 
diploma is 
given official 
credit, its name heads the list of 
schools recommended by the Ship- 

ing Board. Thousands of students 

ave been graduated and have en- 
tered this uncrowded field. And 
through this wonderful new inven- 
tion patented by its President, the 
National Radio Institute will qualify 









you for a fine Wireless position in a 
short period during y our spare time. 


Special Opportunity Now Open 


The urgent need for operators and 
the calis which come to us for our 
students prompt us to make a special 
offer open to new students for a lim- 
ited time. Through this special offer 
your enrollment will be accepted at 
a special rate and you will receive 
without extra cost our new course in 
Wireless Telephony. 

Let us tell уоп how you can travel 
all over the world with easy work 
and good pay. Or, if you wish, you 
can accept one of the big wireless 
positions on land which are now ur- 
gently in need of your services. 


Mall Coupon for FREE BOOK 


It costs you nothing to get our 
interesting illustrated booklet, 
“Wireless the Opportunity of To- 
day." Маі coupon today for this 
booklet and for full facts about our 
special Short-Time Offer. Fill out 
coupon now—then mail it today! 
National Radio Institute, Dept. 
37, Washington, D. C. 





Summer OFFER 


Good for 60 Days Only 


We are heavily stocked on all kinds of standard makes of wireless goods. 


1 

1 National Radio Institute, 

в Dept. 37, Washington, D. €. 
J 

B Tell me 

7 your special Short-Time € ffer. 
By, 

p Хаше........................ 
I ДОДИ а. ооа оаа е PEE 
L| 

о УЗРО СЕРЕ 


RUSH THIS FREE-BOOK COUPON 


Send me your FREE book, ''Wireless, the Opportunity of Today.’ 
about your Home Study Course in Wireless Telegraphy and 


FREE 


To convert this merchandise Into 


ready cash we will give to everyone placing an order for $15.00 or over, either through our store or through 


mail order 


Regular 


ABSOLUTELY FREE ONE 
D. L. 1000 Honeycomb Coil 


$2.30 


This offer applies to any goods we sell, which include a full stock of the following standard wireless equipment: 


Clapp Eastham 
Western Electric 
DeForest 

Amrad 

Murdock 
Benwood 

Pacent 


Immediate Shipment Guaranteed 


American Electro Technical Appliance Co. 


235$ FULTON ST. 


General Radio 
Chelsea Radio 
Parkin Electric 
Magnavox 
Westinghouse 
Dubiller 


Tusca 


American Ever Ready 
Radio Corp. of America 
Federal Te. & Tel. 


Marko Storage Battery 

Electrose Mfg. Co. 
Grebe & Compan 

You can save money by ordering from our list of special priced ех Pn 


Write for Our Big Free Catalog 





NEW YORK, N. Y. 
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AT HOME 
The Demand for Good Wireless 
Operators Far Exceeds the Supply 








The New York Wireless Institute will make you an operator—AT 
HOM E—in your spare time—quickly, easily and thoroughly. No 
previous training or experience required. Our Home Study 
Course has been prepared by our Radio Expert, L. К. Krumm 
formerly Chief Radio Inspector, Bureau Navigation, N. Y Ex 
perts able to impart their practical and technical knowledge to 
YOU in an easy to understand way The led lessons 
mailed you will prove so fascinating that you will be eager for the 
nextone. The instruments furnished free, will make it as easy t« 
eam the Code as it was to learn to talk. АЙ you will have to do, 


is to listen. 

A Wireless Operator can visit 
Travel the World Over 7777 жег seti ene 
pay and maintenance at the same time. Do you prefer a steady 
position withouttravel? There are many opportunities at the nu 
merous land stations or with the Commercial Wireless or Steamship 


Companies. 
BIG SALARI Wireless operators recelve salaries 
from $125 to $200 a month and it 
isonly a stepping stone to better positions. There 
is practically no limit to your earning power. Men 
who but yesterday were Wireless Operators are now 
г holding positions as Radio 
Engineers. Radio Inspec- 
tors, Radio Salesmen at sal- 
arles up to 
ayear. 











all 









This wonderful Set for learning the code furnished 


free with our course 
FREE 


Instruments and Text Books 

We furnish free to all students, during the course, te 
wonderful receteing and sending set exactly as produced in 
the illustration. This set is not loaned but GIVEN to all 
students completing the course. 


The Transmitter shown fs the celebrated Om- Ea P 

nigraph used by several Departments of the U. Sy ayments 
S.Government and by the leading Universities, 

Colleges, Technical and Telegraph Schools | {small pay ment 
throughout t J. 8. and Canada. Start the | We will make the 
Omnigraph, place the phone to your ear and | payments во easy 
this remarkable invention will send you Wire- | Phat anyone ambi. 








tious to enter the 


less messages the same as though you were 
receivi them, through the sir á ri - 
less Station hundreds of miles away. When | fastest «rowing pro 
you apply for your license, the U. S, Govern- may do so . 
ment rill test you with the Omnigraph--the x 
same model Omhigraph as we furnish to our | Send for FREE 
students, Ask any U. S. Radio Inspector to | 
verify this, ,., Booklet _ 
Without obligating 
FREE Post-Graduate Course | for "ow "Lok 
*'How to become an 
A one month's Post-Graduate Course, If you | Expert Wireless Op- 
so desire at one of the largest Wireless Schools | erator’’--t i» free. 


in N.Y. City, New York--the Wonder City--the 
largest port in the World and the Headguarters | low, or postal or let- 
of every leading Wireless and Steamship Co. | ter--but do it today. 


NEW YORK WIRELESS INSTITUTE 
Dept. 215, 258 Broadway New York City 


incasso At taa н КАЕНА „Жылыныз Д 
г NEW YORK WIRELESS INSTITUTE 

New York City 
»klet ''How to Become an Ex 


ining full particulars of your 
trument offer. 


Mail the coupon be- 





a 
# Dept. 215, 258 Broadway 
i Send me, free of charge, your! 






pert Wireless Operator," co 
Course, including your Free J 


Name 


Address 


City оғ Town State 


Classy “Fidelity” Bodies 


Wholesale 
ONLY! 





For FORD and 
CHEVROLET 


Besutiful Bodies for 
FORDS, $29.85 & Up 


WE LEAD THEM ALL IN LOW PRICES ON 
Stylish Roadsters, Speedster & Touring Bodies 


you can make big money equipping old 
Dealerszo na hand Fords with Fidelity Bodies, 
prices $29.85 and "tà They will sell at 100% profit. 
Send for “The Little Salesman” Catalog 
Dept. “8”, New England Mills Co., 1027 W. 
Van Buren St., Chicago. 


help you systematically arrange 


your tools. Ask for Free Catalogue 


UNION TOOL CHEST CO. 
36 Mill Street, Rochester, N. Y. 





You Can Dance! 


Five minutes after ing my simple, easy 
method, you'll be ^u р the one step. 
atest sieps. Waltz, fox trot, two step, etc, 

Simpie and easy to learn; by wonderf: Mili- 
tary Academy method of world’s greatest danc- 
ing organization. Surprise your friends, delight 
poem Simply, name for trial offer and 

ree booklet. lot a cent to pay unless 1 
you a real dancer. 


Wolfe’s Modern Dance Studios, 85 Wolle Bldg. Kansas City, Me. 
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|; How to Build а 
i Violin 

i By HARRY L. GRAY 
(Continued from page 240) 


ТН 


working оп. It is then bedded in this with 
the flat side up, and the piece will be held 








| without danger of splitting. 


The piece is then worked out roughly 
with the gouge; care should be taken not to 
take out too much before you commence to 
use the calipers. The piece must then be 
carefully worked, using calipers and work- 
ing down to the required thickness, see Fig. 
10. The thickest part is one-eighth inch, 
and the thinnest part one-sixteenth of an 
inch. Care should be taken to make the 
thickness exactly ascalled for. About three- 
eighth inch margin should be left flat all 
around, and more, at each end where it is 
glued to the blecks. It is not necessary to 
sandpaper the inside as much as the out- 
side. Тһе holes known as the “Е” holes 
should now be cut in the top and it is fin- 
ished. 

When we have the top and back finished, 
we will start on the sides. It will be neces- 
sary to make a form as shown in Fig. 2A. 
As it is not likely that the dimensions here 
given will conform to the pattern you have 
used for the top and back, it will be neces- 
sary to build your form in accordance with 
the pattern you have used. The form should 
be one-eighth inch smaller all around than 
the top, then the notches are cut. The 
notch on the large end should be 214 inches 


| and on the opposite end 2 inches wide. 


The form can be of any available wood, 


| but should be made in two layers with the 





grains running in opposite directions. It 
should be 114 inch thick. А row of five- 
eighths or one-half inch holes are bored all 


| around. The exact position of the holes is 


immaterial, as they are only used in clamp- 
ing. The form is then sandpapered smooth 
and given a coat of paraffin wax. This will 


| prevent the sides sticking to the form. 


Blocks are now fitted in the notches as in 
Fig. 2B. The blocks are made from soft 
pine, or the same material as the top. 
These should be carefully cut to the re- 
quired shape. "They should be just tight 
enough so they can be easily slipt out when 
the sides are finished. 

The blocks in, we are ready to bend the 
sides: The sides should be a trifle more than 


| 114 inches wide, and about one-sixteenth 


of an inch thick. Six strips are used, the 
joints being on the blocks to which they are 
glued. 

To bend, immerse the strips in water, 
then take a small piece of hollow metal tube 
or pipe about one inch in diameter, and ar- 
range a small alcohol lamp underneath to 
keep it hot. Havea strip of lead about one- 
sixteenth inch thick and a little larger than 
the pieces to be bent. Bend the piece and 
the lead together, slowly. It may be neces- 
sary to wet and bend several times before 
the right curve is obtained. 

The two short pieces are to be bent first. 
These two pieces are then glued in place on 
the form, and the ends left projecting, see 
Fig. 2B. After the glue has set the ends 
are trimmed ready for the joint. Do not 
try to g'ue on any of the others till these 
two are set. 

The clamps used are the ordinary iron 
quilt frame clamps. About 18 are needed. 

Then bend the two pieces for the small 
end next. As the top joint comes where the 
neck will be fitted, it is not necessary to 
make a tight joint here. The ends need not 
be closer than one-half inch of each other. 

The two strips for the lower part must be 
matched to a perfect joint exactly in the 
center of the block. After the last pieces 
glued have set at least 12 hours, remove the 
clamps. 

Scrape off all surplus glue, trim up the 
corners. Take a sandpaper block and sand- 
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Aspirin 


Always say ''Bayer"' 


Unless you see the name “Вауег” 
on tablets, you are not getting gen- 
uine Aspirin prescribed by physi- 
cians for 21 years and proved safe 
by millions. Directions in package. 


Aspirin is the trade mark of Bayer Manu 
facture of Monoaceticacidester of Salicylicac:d. 


How To 
Revitalize Wornout 


Exhausted Nerves 


Your nerve power depends on plenty of good, rich, 
red blood of the kind that organic iron—Nuxated Iron- 
helps make. Nuxated Iron is like the iron in your blood 
and like the iron in spinach, lentils and apples, while 
metallic iron is iron just as it comes from the action cf 
strong acids on iron filings. Nuxated Iron does not 
injure the teeth nor upset the stomach; it is an entirely 
different thing from ordinary metallic iron. It quickly 
helps make rich, red blood, revitalize wornout, ex- 
bausted nerves and give you new strength and energy. 
Over 4,000,000 people annually are using it. Beware of 
substitutes, Always insist upon having genuine organie 
iron—Nuxated Iron. Look for the letters N.I. on every 
tablet. Sold by all druggists in tablets only—never in 
liquid form. 


Don't Wear a Truss 


We Сиағап сее 
Your Comfort 


with every Brooks’ Appliance. 
New discovery. Wonderful. No 
obnoxious springs ог pads 
Automatic Air Cushions. Binds 
and draws the broken parts 
together as you would a broken 
limb. No salves. No plasters. 
No lies. Durable, cheap. Sent on 
trial to prove it. Full information 
and booklet free. 
C. E. BROOKS 

203 State St. Marshall, 






















Mick. 


DEAFNESS IS.MISER 
I know because I was Deaf and had Head Мо 
for over 30 years. My invisible Antiseptic 

Drums restored my hearing and stopped Н 
Noises, and will it for you. "They are Tiny 
Megaphones. Cannot be seen when worn. єс- 
tive when Deafness is 
Perforated, Partially or Who; 





е ou 
Write fo; 


near’ O, LEONARD 
70 Sth Avenue -- New York City 


Buite 369, 
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RADIO 
INSTRUCTION 
COMPLETE 
ARC—SPARK—TUBE 


UR laboratory 

is completely 
equipped. The 
best instructors 


are in charge. Em- 


ployment Bureau 
to help you obtain 
a position. Dor- 
mitory—Swim- 
ming Роо! — Res- 
taurant. 

Write for Illustrated Booklet 


Y.M.C.A. Radio School 
152 East 86th Street, N. Y. C. 
“The Best Radio School in the East" 








Z. R. V. Variometer for 
Short WaveLengths 


$650 


Соар catalogs of Radio Apparatus 


t for 6 cents in stamps. 


CLAPP- “EASTHAM COMPANY 
131 Main St. Cambridge, Mass. 





KX JIRELESS CATALOG| 
JUST OUT 10c stamps or coin brings 


new loose-leaf wireless cat- 

alog; places you on mailing list to receive 
regular bulletins, keeping you posted on 
latest developments in wireless telegraph 

and telephone; gives hook-ups. Illustrations and 
prices on latest MAGECO apparatus. Write today. 


THE MARSHALL-GERKEN co. 
107 Radio Bldg., Toledo, Ohio, U. S. A. 





LEARN WIRELESS 
At the OLDEST, LARGEST and BEST EQUIPPED 
school of its kind in New England. Thousands of 
satisfied graduates all over the world. Splendid 
opportunities in the Merchant Marine. Day and 
vening classes. Start any Monday. Illustrated 
Prospectus for the asking. 


EASTERN RADIO INSTITUTE 
899E Boylston St. ston, Mass. 


RADIO EQUIPMENT 


\ Our catalog No. 22 illus- 
Mtrates everything in 
| wireless. Send 10 cents 
J in stamps for it. 

F. D. PITTS CO. 
Boston, Mass. 
12 Park Square Dept. D 




















paper the edges down flusk with the form. 
Then sandpaper the whole as it will be easier 
now than later. The sides are now ready 
to be removed from the form. 

Slip the blocks out a little at a time till all 
are out. After being removed, trim blocks 
as in Fig. 4 

The next step is the linings: These are of 
pine, about one-eighth inch wide. Similar 
to a little molding. These are glued to the 
edges to strengthen the sides and afford 
more surface for gluing the top and back too, 
see Figs. 4 and 5. These are only put on 
one side at present, the ends should just 
come to the blocks. 

The frame-work is now put back on the 
form, of course it will not go down as far as 
before on account of the linings in place, but 
this does not matter. 
over with the sandpaper block till the linings 
are flush with the balance, and we are ready 

[o gue on the top. Put on a clamp or two, 

old the sides to the form as they will fit 
AU loose now since the blocks are trimmed 
o 


Get your glue ready. I might here men- 


tion that the glue should never be allowed | 


to boil as this spoils it. Have it as hot as 
possible without boiling. Always put glue on 
both the parts to be joined. 

Put on your glue and lay on the top with 
the joint exactly matching the joint on the 
lower block. See that the edge projects the 
same amount all around and clamp down. 
Use plenty of clamps and put pieces of cloth 
under each one to avoid marring the wood. 
Leave set for 24 hours then remove clamps 
and we are thru with the form. 

Now the bass bar should be put in. . See 
Fig. 7 for dimensions and shape. Glue in 
position as shown in Fig. 1C. The bass bar 
should come directly under the “G” string. 

Next comes the neck. Necks can be pur- 





The edge is now gone | 





chased from most any music house, with the | 


scroll already carved, but the balance of it 
in the rough. Work down to the shape and 
dimensions given in Fig. 7. Cut the notch 


in the top block. Make the slant of the neck | 


so that the large end of the fingerboard will 
be three-fourths inch high from the violin 
top, then glue in place. 

We are now ready to glue on the back. 
Put the linings in place on the back side. 
Trim down the neck flush with the block 
where it is set in. 
and put the back in place with the center 
joint exactly matching the other joint on the 
lower end. Also see that the joint comes 
exactly in the center of the neck at the up- 
per end. If the part of the back that is 


Smooth off the linings, | 


glued to the neck is a little large, it should be | 


trimmed down to the same size as the neck 
after the glue has set. 

Bore a hole for the end pin exactly in the 
center of the joint on the lower block. This 
should be a taper hole. 

Fit in the saddle. This is of ebony. The 
top is notched out till it sets directly on the 
block. See Fig. 8. 

The violin is now ready to be sandpa- 
pered. Scrape off all surplus glue. Start 
with No. 0 sandpaper and finish with No. 00 
then put on a coat of sizing. 

The fingerboard, pegs, tailpiece, etc., can 
all be purchased ready for use. The sound 
post is made of pine about one-quarter inch 
in diameter; it is placed one-eighth inch 
back of the right foot of the bridge. It is 
not glued in. The right length must be 
found by experiment and it can be pulled 
in place with a string or a regular soundpost 
setter be used. The bridge is to be plac:d 
opposite the notches in the “F” holes. 

Thei instrument is now ready to be played. 
It 15 best not to varnish for a while. When 
ready to do so, only regular violin varnish 
must be used. This will cost about $3.00. 

As you have now tested the instrument 
you will know whether it is worth varnishing 
or not. Common varnish will ruin it. 

Instructions are furnished with the var- 
nish for applying it. Oii varnish is best. 

'The tone of a new violin when correctly 
made, wili improve very fast. 
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Guaranteed 
NEW MOTOR 
At Amazing'y 


Low Price. 


Our price actually gives you a bona fide 
saving of $5 to $10 on a brand new fully 
guaranteed stu indard make motor that will op- 
erate washing and sewing machines, lates, 
grinders, bottle washers, etc. This motor is of 
positively the finest construction and design 


Warranted full power. Latest improvements 
has wa 


nd oil guard. Examine this motor 
ised return it and get your money 
O already sold. 





Supplied for any electric current. 


Price $17.50 


State voltage and cycles. Complete with ten 
foot cord and attaching plug. 


THE BARAWIK СО. 
26 N. Desplaines St., 
Chicago, Ill, 





TAKE YOUR AUTO TRIP 
WITHOUT PAYING HOTEL BILLS 
CAMP IN AN AUTO TENT 


You'll have a better time and a healthier trip and 
besides the saving in two days will often pay for the 
tent 

Made of full weight 8 ounce duck which із heavy 
enough to make for strength and durability and light 
enough for xreatest convenience. 

Tent can be put up or taken down іп five minutes. 
No poles necessary. Rolls up into small space. 
Complete with guy ropes and stakes. Has wall next 
to car 

Can also be set up independently of car by support- 
ing from tree or poles. 

Weights: . 20 and 28 pounds. 


Size 5x7 feet. Price $7.95 
Size 7x7 feet, Price $9.50 
Size 7x9 feet. Price $10.95 


Sewed on floor can be supplied for $3.00 extra. 

Four poles can be supplied for $1.25 extra. 
Full sized Gold Medal Foiding Camp Cot. Just 
the thing for tour‘ng. tach $3.75. 

v e can save you money on any size or style of tent. 
Write for prices and state specifications. 


THE BARAWIK CO. 
26 N. ерше St. CHICAGO, ILL, 


You Gan KNOW 


all about AUTOS, 
TRACTORS, AEROPLANES, 
STARTING and LIGHTING 
SYSTEMS, STORAGE BAT- 
TERIES, VULCANIZING, etc. 


Valuable Book FREE 


Т “How to Succeed in the Automobile, 
Tractor and Aeroplane Business,” gives 
much new and very useful Information; 
also tells all about the many splendid 
edvantages and practical training топ сап 
get at this college in a few weeks. Tear 
this out and write fora copy, FRHB, today» 


GREER COLLEGE 

OF AUTOMOTIVE ENGINEERING 

Оер! 1519 S. Wabash Ave. 
CHJCAGO 
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Opportunity Ad-lets 


It will pay you to read and investigate the offerings 


OU will find many remarkable opportunities and real bargains in these columns. 
No matter what you may be seeking, whether sup- 


made every month by reliable firms, dealers and amateurs from all over the country. 


Y 


piles, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best ond most attractive specials 


of the month. 

Advertisements in this section twelve cents a word for each insertion. 
should accompany all classified advertisements unless placed by an accredited advertising agency. 
accepted. А 

Ten рег cent. discount for 6 issues, 20 рег cent. discount for 12 issues. 
Advertisements for the Sept. issue must reach us not later than July 22. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, М.Ү. 


Name and address must be included at the above rate. Cash 
No advertisement for less than 10 words 


Objectionable or misleading advertisements not accepted. 


Aeronautics 





Boys fly this model aeroplane. Circular free 
Aero Shop, 3050 Hurlbut Ave., Detroit, Mich. М 
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Aviation 





Learn to Fly. America’s oldest and most 
reliable Flying School. Complete Ground and 
Flying Instruction. We guarantee to make you 
an expert Pilot. Third Successful Season. Doz- 
ens of satished graduates. Classes begin the first 
of each month. Write now for Literature and 
Catalogue. The Ralph C. Diggins Co., 140 N. 
Dearborn St., Chicago, Ill. 
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Automobiles 





Automobiie Owners, Garagemen, Mechanics, 
Repairmen, send for free copy of our current 
issue. It contains helpful, instructive informa- 
tion on overhauling, ignition troubles, wiring, 
carburetors, storage batteries, etc. Over 120 
pages, illustrated. Send for free copy today. 
Automobile Digest, 541 Butler Bldg., Cincinnati. 
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Autornobile Accessories 





Insyde Tyres inner armor for automobile 
tires. Positively prevents punctures and blow- 
outs. Guaranteed double tire mileage. Any tire, 
Enormous demand. Low priced. Write for 
particulars. County agents wanted. American 
Accessories Co., B 784, Cincinnati, Ohio. 

Blueprints. Connections for Automobile 
Starters and Generators. Set 173 diagrams, 
covers 250 Armatures. Alzo other electrical 
prints. See add under electrical. Charles Chit- 
tenden, A3024 Matthews, Kansas City, Mo. 

Inside tires-N’Ner Armor. 
tures and blow-outs in automobile tires. Doubles 
their mileage. Cheap. Big demand. Big profit 
for agents. Write now for agency proposition. 
Detroit Tire Products Co., 3100 Michigan Ave., 
Dept. 40, Chicago. 

Autoists ‘Saviorgas’ easily mixed. Saves gas. 
Decarbonizer. Recipe 10c. coin. Hawthorne Co. 
Roslyn, Wash. 

Auto Motors Supplies. Buick, Michigan, 
Stoddard-Dayton, E. M. F. Cadillac, Overland 
Continental and Buda Motors. All Types, $50.00 








Prevents punc. 





each and up. New Dixie Magnetos $20.00. 
Splitdorf High Tension Magnetos $10.00. Kel- 


iogg Pumps $3.50. Auto-Lite generators, new, 
$10.00. Air Gauges $.65. Remy Ignition Coils 
new, $3.00. Electric and Gas Headlamps, coils 
distributor heads, air compressors, ctc. Write 
for catalog. Motor Sales, Dept. 12, West End, 
Pittsburgh, Pa. 

Wanted Platinum Magneto Points, old or new. 
We pay full value, mail or express. Packages 
returned if our offer is not satistactory. Highest 
cash prices paid for old Gold, Silver, Watches, 
Platinum, Crowns and Bridges, Diamonds, War 
Bonds and Stamps. United States Smelting 
Mots (The Old Reliable) Dept. 13, Chicago, 


Storage Batteries for Automobiles. We fur- 
nish all parts and Moulds for making them. 
Sample late 40c. Foreign Countries 50c. 
Windsor Specialty Co., 5419 Windsor Ave., Chi- 
cago, Ill. 

Automobile Necessities——Make your own— 
Formulas 15 different necessities 30 cents. 
Eureka Supply, Box 152, Wheeling, W. Va. 
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Ford Owners 





Fords run 34 miles per gallon on cheapest 
gasoline or half kerosene, using our 1921 car- 
buretor. Increased power; styles for all motors; 
attach yourself. — Money back guarantee; 30 
days trial. Big profits to agents. Air Friction 
Carburetor Co., 1511 Madison St., Dayton, Ohio, 
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Motorcycles, Bicycles 





Don't Buy a Bicycle Motor Attachment until 
you get our catalogue and prices Shaw Mfg. 
Co., Dept. 1607, Galesburg, Kans. 


Used Parts for all Motorcycles. 
Co., 1922 Westlake, Seattle, Wash. 





Schuck Cycle 
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Motors, Engines and Dynamos 





Electric Motor Construction. Learn how. 
Complete outfit, instructions, blue prints $2.00. 
Blue Prints only 25с. А. Е. Cassell, Box 355, 
Oradell, N. J. 


Garage Motors; 
Electric Co. 1 





Manufactured by 


Special 
H.P. $78.50—2 


the General 


erators all voltages. Write for catalog. Motor 
Sales Dept., 12, West End, Pittsburgh, Pa. 
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Help Wnated 


Detectives earn big money. Excellent oppor- 








tunity. Travel. Great demand everywhere. Ex- 
perience unnecessary. Particulars free. Write 
American Detective System, 1968 Broadway, 
N.Y. 

Detectives make big money. Be one. 
Travel. Fascinating work. We show you how 


study. Write American School of 


Dept B, Detroit, Mich. 


by home 
Criminology. 


Big Money Made silvering mirrors, plating, 
refinishing metals, Outfits free. N. Decie 
Laboratories, 286 Fifth Avenue, New York. 


Men Wanted for Detective Work. Ехрегі- 
ence unnecessary. Write J. Ganor, former U. S. 
Gov't. Detective, 135 St. Louis. 








Earn $25 Weekly, spare time, writing for 


newspapers, magazines. Experience unneces- 
sary; details free. Press Syndicate, 5665 St. 
Louis, Mo. 

Silvering Mirrors, French Plate Taught. 


Easy to learn, immense profits. Plans free. 
Wear Mirror Works, Excelsior Springs, Mo. 





Rewind  Motors—Big pay—pleasant work. 
No experience necessary. Write G. Willoughby, 
403 Waller, Saginaw, Mich. 





Be a Mirror Expert. $3 to $10 a day; spare 
time home at first; no capital; we train, start 
у making and silvering mirrors French 
method. Free Prospectus. W. R. Derr, Pres., 
57) Decatur Street, Brooklyn, №. Y. 


Wanted immediately by U. S. Government, 
Hundreds men-women-girls, over 17. Permanent, 
steady positions. $135 to $195 month. No 
strikes or layoffs. Easy, pleasant office or out- 
side work; quick raise. Vacation with pay. 
Common education sufficient. Pull unnecessary. 


Write immediately for free list positions now 
open. Franklin Institute, Dept. M-25, Roch- 
ester, N, Y 
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American Made Toys 





Manufacturers wanted for larger production 
and homeworkers on smaller scale for eta 
Toys and Novelties. Toy Soldiers, Cannons, 
Cowboys, Indians, Buffalo Bills, Wild Animals, 
Whistles, Bird Whistles, Race Horses, Prize 
Fighters, Religious Statuettes, Puzzles and hun- 
dreds of other Toys and Novelties. Hundred and 
more made complete per hour. No experience 
or tools needed. Bronze Casting forms with 
complete outfit from $5.00 up. - We are buyers 
of these goods all year, paying fixed prices. 
Contract orders placed with manufacturers. Ex- 
ceptionally high prices ped for painted goods. 
An enormous business offers industrious men an 
excellent opportunity to enter this field. Ап 
open market for these goods all over United 
States, Canada and South America. Write us 
only, if you mean business. Illustrated cata- 
logue and Booklet mailed free. Toy Soldier 
Manufacturing Company, Offices and Show- 
rooms, 1696 Boston Road, New York. 
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Mail Order Business 


I made $25,000 with small Mail Order Busi- 
ress home. Sample article 25c. Free Booklet, 
Stamp. Al Exp. Scott, Cohoes, N. Y. 

















Books 


b Your Human Aura seen with our Dicyanin 
Screens and Instruction Book. Literature Free. 
Amido Company. 3118 14th, Washington, D. €. 








Back Issues of this and other magazines sup- 
plied by Boston Magazine Exchange, 107 Mount- 
fort St., Boston. 





Perpetual Motion, by Percy Verance. А his- 
tory of the efforts to discover same from earliest 
days to the present, together with a scientific 
discussion regarding the possibility of its ulti- 
mate achievement. Profusely illustrated, 357 
pages. Price postpaid, $2.00. The Enlighten- 
ment Specialty Co.. 305 Fourth St., Edwardsville, 





A new book. In the land of the living dead. 
by Prentiss Tucker. A fascinating story of a 
mystic’s experience during the Great war, both 
upon the seen and the unseen planes. A few 
chapter headings are appended—A Visit to th. 
Invisible Planes, A Sergeant's Experience After 
‘Passing Out," Back to Earth—A Pretty Nurse, 
Helping a Slain Soldier to Comfort His Mother, 
168 pages, cloth, $1.50 Postfree. Fellowship 
Press, Box 132, Oceanside, Califórnia. 


Two interesting books: Life Story of Six- 
teen Great Scientists, cloth $2.50. ‘‘Winning 
their way," life stories of 48 prominént men, 
how they rose by their own effort, Cloth $2.00, 
Free list of interesting cloth-bound novels, 
thrilling, exciting. Martinek Company, 26 
Humphrey Street, Corona, N. Y. 








Experimental Electricity Course in 20 Les- 
sons. By S. Gernsback and H. W. Secor, E. F, 
A course of the theory and practice of Elec: 
tricity for the Experimenter. Every phase о: 
experimental electricity is treated comprehen: 
ively in plain English. New experiments are 
described and explained and nearly every appli 
cation of Electricity in modern life is given. 





160 pages—400 illustrations. Flexible cloth 
cover, 75c postpaid. Stiff cloth cover, $1.2: 
nostpaid. Experimenter Publishing Co., Book 
Dept., 236 Fulton Street, New York. 

Can Dead Talk? 150 pages. Exact Truth 


Both sides, 25c. 


3 Winsor, Box 815, San Jose, 
Calif. No stamps. 





_ Free. Upon request I will send you illustrated 
literature describing the following entitled books; 
Astrology, Character-Reading, Clairvoyance, Con- 
centration, Entertainment, Healing, Hypnotism, 
Mechanics, Mesmerism, Mysticism, Occultism, 
Personal Magnetism, Salesmanshi , Success, Seer 
ship, Mediumship, Will, Yogi Philosophy, Gazing 
Crystals, ete. A. W. Martens, J. О. O., Bur 
lington, Ia. 





Mind-Reading? (Any distance.) Simply wor 
derful, yet wonderfully simple. 30c. "Hypno 
tism"  Banishes diseases. Others ' influenced 
beneficially. Astounding exhibitions given. 2j 
practical, easy lessons, $1.00. ‘‘Hypnotic Wor 
ders" free. Science Institute, SC6435 Norti 
Clark, Chicago. 








_ Concordia Magazine, Quarterly, 9 Water, 
York, Penna., prints Essays, Stories, Current 
Events, Poetry, Formulas and Plans. Send $1.00 
for Three-Year subscription. 

The “Arnola” Demonstrates Sex Psychic. 
Descriptive circular free. Michael Simms, 
Chandleraville, Ohio, 


Salesmen Wanted 





Salesmen. Earn $3,500 to $10,000 a year. 
City or Traveling. Experience unnecessary. 
Quickly qualify through our amazing system. 
Free employment service to members. Send for 
Salesmanship book, list of lines and full par- 
ticulars. Nat. Salesmen's Training Ass'n, Dept. 
158H, Chicago, Ill. 





Punchboard salesmen wanted to handle on 
their account wonderful new very profitable 
proposition. Very little capital required. Write 
for particulars, Rohde Spencer Co, 215 W. 
Madison St., Chicago. 
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“ELECTRICAL EXPERTS" Earn $12 to $30 a Day 
What's YOUR Future? 


Trained "Electrical Experts" are in great demand at the highest salaries, and the opportunities for advancement and a big 
success in this line are the greatest ever known. 
"Electrical Experts" earn $70 to $200 a week. Fit yourself for one of these big paying positions. 

Be An "Electrical Expert" 
Today even the ordinary Electrician—the “screw driver" kind—is making money—big money. But it's the trained man— 
the man who knows the whys and wherefores. of Electricity—the “Electrical Expert"—who is picked out to “boss” ordinary 
Electricians—to boss Big Jobs—the jobs that pay. 


$3,500 to $10,000 a Year 


Get in line for one of these “Big Jobs" by enrolling now for my easily-learned, quickly-grasped, right-up-to-the-minute, Spare- 
Time Home-Study Course in Practical Electricity. 


Age or Lack of Experience No Draw-Back 


You don't have to be a College Man; you don't have to be a High School graduate. My Course in Electricity is the most simple, 
thorough and successful in existence, and offers every man, regardless of age, education, or previous experience the chance to | 
become, in a very short time, an "Electrical Expert," able to make from $70 to $200 a week. ! 


I Give You a Real Training 


As Chief Engineer of the Chicago Engineering Works I know exactly the kind of training a man needs to get the best posi- 
tions at the highest salaries. Hundreds of my students are now earning $3,500 to $10,000. 
Many are now successful ELECTRICAL CONTRACTORS. 


Your Success Guaranteed | 

So sure am I that you can learn Electricity—so sure am I that after studying with me, you, too, can get into the lod } 
money” class in electrical work, that I will guarantee under bond to return every single penny paid me in tuition, if, 

when you have finished my course, you are not satisfied it was the best investment you ever made. 


FREE — Electrical Working Outfit — FREE 


I give each student a Splendid Outfit of Electrical Tools, Materials and Measuring Instruments absolutely 

REE. I also supply, them with pe d Outfit, examination paper, and many other things that other 

schools don't furnish. You do PRACTICAL work—AT HOME. You start right in after the first few 
lessons to WORK AT YOUR PROFESSION in a practical way. 

















Chief Engineer 





eres Й SAVE $45.50 BY ENROLLING NOW 
Dept. 28 You can save $45.50 in tuition by enrolling now. Let me send you full particulars 
—— = of my great Special Offer, and my Free booklet оп "How to Become an 


Electrical Expert." 


L. L. COOKE, Chief Engineer 
CHICAGO ENGINEERING WORKS 


Dept. 28 1918 Sunnyside Ave., Chicago, Ill. 


YOU CAN DO IT 


Dear Sir: Send me а: once 
full particulars of your great 
Special Offer; also your Free 
booklet on “How to Become An 
Electrical Expert." No obligation 
on my part. . 
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Wonders of Wireless 


HE radio art is now less than thirty years old, 
and if anyone had predicted, when Marconi 
made his historic experiments, that we were to 
have all the radio wonders that abound about 

us today, he would have been denounced as a fool, or 
perhaps considered as an applicant for the psychopathic 
ward. From sending wireless telegraph messages we 
progrest to the wireless telephone, then to sending 
pictures by wireless. It is now possible to do the follow- 
ing, which are not by any means stunts, but which enter 
into our everyday lives. 

A detective can board a railroad train and in order 
to make sure of his suspect, he can talk back and for- 
ward to headquarters by wireless. 

You can take a small suitcase with you in your auto- 
mobila or motor-boat, and receive dance-music or radio 
telephone messages en route to your heart's content. 

A captain far out at sea, with his trans-Atlantic 
steamer lost in a dense fog, may within five minutes 
ascertain his position by the radio-compass, which, as 
a matter of fact, is now done every day. 

Or, the passenger on board ship may radio-telephone 
to the nearest land station, which connects with the land 
wireless stations, and thus it is possible to talk to any- 
one on the continent direct from the ship. 

A recent development makes it possible for a physi- 
cian on shore to listen to the heart-beat of the patient 
on a ship several hundred miles away, and make his 
diagnosis accordingly—a truly marvelous achievement. 
Diagnosis by wireless, between ship and shore, is an 
everyday procedure now, and physicians are becoming 
quite accustomed to it. 

Then witness the recent experiments of the United 
States Navy with a radio-controlled battleship at sea 
which was guided solely by the mysterious waves with 
no one on board to steer the ship. Theoretically it is 


possible thus to send a ship across the Atlantic Ocean 
without any trouble today, and there is an even chance 
that freight vessels may be thus steered in the near 
future across the eastern and western seas. 


Thanks to John Hays Hammond, Jr., we have already 
the radio-controlled airship, which has been adopted by 
the United States Government. By this means it be- 
comes possible not only to steer the airship in any di- 
rection; but to drop bombs accurately on an enemy at 
will. 

Sending radio-messages thru the ground or under 
the sea is now an everyday affair as well, while in 
Switzerland certain towns are setting and regulating all 
their clocks by radio. What then are the coming 
wonders of wireless? We may safely predict a few 
which may sound just as wild today, as those quoted 
above would have sounded twenty-five years ago. 


Within a comparatively short time, transmission of 
power by radio will be made possible. This already 
has been accomplisht in the laboratory, and Dr. 
Nikola Tesla has predicted it for a long time, and it is 
bound to come. As soon as this is accomplished, we 
will probably not be far off from the day, when all 
sorts of matter will be sent by radio, wild as this pre- 
diction may seem today. We will be able to send a 
carload of coal thru the ether the same as we send a 
messagė to-day. We will send crude petroleum or ben- 
zine for a thousand miles and receive it at the other end. 

We will be able to witness the future Dempsey- 
Carpentier fight a thousand miles away with our own 
eyes, by radio, while out at sea. In other words tele- 
vision by radio will be an accomplisht fact. 

These are only a few predictions, and we could go 
on at will making many more, but we are deterred i 


lack of space. 
H. GERNSBACK. 
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A Big, New Idea In 


Practical Electrical Training! 


: QUICK, sure way to SUCCESS in ELECTRICITY! All the 










| the 
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FORWARD STEP | 


advantages of a high-grade correspondence course at one-third 

the price! A unique, personal correspondence and consulting 
service with the most popular ELECTRICAL LIBRARY in America 
—without a cent of extra cost! That is what the new CROFT SER- 
VICE means to you. It is a revolutionizing step in electrical educa- 
tion. It means getting the soundest possible training at the least 
possible cost! 


Think of getting your electrical training under the PERSONAL DIRECTION of 
Terrell Croft himself. Think of having a TWO-YEAR CONSULTING PRIVILEGE 
with Croft and the experts connected with him. And think of getting all this for 
$27.50 instead of the $75 or $100 charged for courses of similar merit. Grasp this 
OPPORTUNITY! It is the biggest thing ever offered in electrical training. 


ATTA TT 


LN ELECTRICAL 


TRAINING 


The Croft Electrical Library and Service 


8-volume Reference Library—Guided Home Study—Special Correspondence Service 


Two-Year Consulting Privilege with Terrell Croft 








IG SALARIES are paid in the electrical field for expert of freely consulting Terrell Croft and his staff of engineers for a 
knowledge. The man who knows electricity in all its many period of TWO YEARS on any electrical questions that may arise 
phases—who has completely MASTERED the subject from in connection with their studies. In other words, the SERVICES 
A to Z—can pick his own job—name his own salary. After all, of an expert electrical engineering organization are placed at the 
the only way you can EARN MORE is to LEARN MORE. Get disposal of the student to insure his rapid progress and certain 
out of the Jow:pay crowd. Learn the way to bigger pay. Become success. This is a feature which alone is worth more than the 


an EXPERT. Croft will show you how. Не will teach you price charged for the library. 


electricity as practiced by experts and qualify you for an expert's Our FREE EXAMINATION Offer 


job. 
? 1 i We are so certain that you will find the CROFT COURSE and 
Croft Himself will Train You SERVICE superior to any other method of studying electricity 


i i 1 ft our instructor. Croft not that we will gladly send the entire set of textbooks to you for 
aa Dad waa haan OE teaching. but tas been through the mill. 10 days’ FREE EXAMINATION. Test them out in any way 
His knowledge has been gained through actual shirtsleeve contact you like. Learn beyond the shadow of a doubt whether or not 
with everyday electrical problems. He has worked they can be of HELP to you. Compare what we 


his way up from the BOTTOM TO THE TOP — ofler against other methods of teaching electricity. 
from bO preates lineman to electrical engineer for Compare the books—the service—the cost. We think 
one of the country’s leading manufacturers. Today Jon TEST. the Croft Books and Service BEST 


T WEE E EE | 
the road that he himself has traveled. Let him No Money Down Special Price for Limited Time 
teach you. CROFT and SUCCESS go hand in hand. | 
The Library and Service Small Monthly SERIE LIMITED, "INTRODUCTORY PRICE 
All subscribers to the CROFT SERVICE receive Payments made purposely low to rue the эе АНЕ 


the Croft Library of eight volumes—the country’s 
standard electrical HOME STUDY COURSE. They 
also receive a certificate giving them the privilege 


Why the Guided Home 
Study Method 
Is Best 


Without obligation or a cent of 
deposit, the student receives all of 
the reference volumes, eight in all, 
Не can see what he 1з getting and 
then judge definitely whether or 
not he wants the Library and 
Service. 


plications have been received. Send your applica- 
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The subscriber 1s guided in 
his studies by a well-organized 
skillful engineering organiza- 
tion under the personal direc- 
Чоп of Terrell Croft. He gets 
individual attention and as 
much of it as he may desire 
to have. 


Having the reference vol- 
umes on hand the subscriber 
can use any or all of them in 
his daily work as the occasion 
arises. McGraw-Hill 
Book Company, 
Inv, 370 7th 
Ave., N. Y. 


Gentlemen: — Please 
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He is not compelled to study 
matter with which he 1s already 
familiar, nor to answer hundreds 
of more or less irrelevant ques- 
tions. Instead of answering ques- 
tions, he asks them and thus obtains 
only such information as can be of 
direct benefit to him. 


Moan Aw , send me the Library 
"m 9e of Practical Electricity 
©” (shipping charges prepaid) 

«Y for 10 -days’ free examination. 

4, Also your special SERVICE 
Am CERTIFICATE which entitles me 





The student may procesd with his 
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studies in the sequence best suited е ^ t Itation with the Terrell Croft 

to him. He adapts the course to his at one-third the price usually charged Fill Out Sf s Р нета ODAAT, for a period of two 
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The Movies of the Future 


States Bureau of Standards, 

Washington, D. C., recently gave 

a wonderfully vivid presenta- 
tion of the future development awaiting 
the moving picture industry, and we have 
illustrated some of his suggestions or 
rather predictions, for Dr. Hubbard holds 
that these things will come about in the 
next thirty years. 

We see a newsboy selling movie news- 
paper reels to a customer. These contain 
the latest news and are to be carried home 
by the paterfamilias and exhibited in the 


R. HENRY D. HUBBARD, As- 
- р sistant Director of the United 
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home library, from a little home pro- 
jector, as is also shown above. Another 
home use, according to Dr. Hubbard, will 
be the teaching of piano lessons. The 
hands of a skillful performer will be 
filmed and projected at any speed desired 
on a platinized sheet of glass, sustained 
obliquely above the keyboard of the piano, 
so as to form a camera lucida. The pupil 
will simply have to make his hands follow 
the motion he sees on the platinized glass. 

It is not enough to learn to play the 
piano. Children have to be taught how 
to dance. The motions of the feet of a 
skillful dancer will be caught on the film, 
and will be projected up vertically against 
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a ground glass floor, and the pupils will 
have a living picture to guide their feet 
in the intricacies of the dance of coming 
generations. The movies may even be 
made to supply a picture of the dancer’s 
partner, or teacher, as a further guide to 
his movements as illustrated in the cen- 
tral cut. 

We now come to the theater. Here it 
is perfectly obvious that the most needed 
improvement is vocalization, so that the 
movies need no longer be called, “the 
silent drama.” It is all a question of 
synchronism, so that sound will accom- 
pany the proper opening and closing of 
the actor’s lips. 
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THEATER TICKET 
SELLERS 


At Top We See “Reel” Newsboys of Tomorrow on 

Street Selling ''News" Movies to Public. Papa 

Brings the Reel Home and Shows to Family in Li- 
brary at Home. 

Tomorrow We Shall Learn to Play the Piano by 

Movies of a Master’s Fingers Projected on the Key- 





A Board. And Dancing by Movies of the Feet Flashed 
Б From Below on a Ground Glass Floor, Will be the 


Usual Thing. 

In the Movie Theatres Automatic Telltale Lamp- 
Boards Will Indicate а. Seats Vacant in Any Certain 
OW. 

The Movie Fan of Tomorrow Will Use Head-Phones 
and Hear Perfectly the Voices of theBScreen Actors. 
Finally There Will Be a Machine With All Sorts of 
Horns and Other Devices Including Drums, for Pro- 
ducing Every араа Sound ‘‘Effect” Behind the 

creen 
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But this is not all. The incidental music 
should be produced automatically. There 
are other sounds, however; and we now 
miss in the inspiring cavalry scene the 
tremendous thunder of the horses’ hoofs; 
the great express engine and train of 
Pullmans rolls across the screen in deadly 
silence, while the Ford is as silent as the 
Rolls-Royce. Dr. Hubbard predicts that 
these sounds will eventually be produced 
automatically and synchronizing with the 
views upon the screen. In a rain storm 
we should hear the falling drops; in a 
tempest the rush of the wind should ad- 
dress itself to the ears, and the coals or 

(Continued on page 354) 
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Airplane or Battleship—W hich? 


By GRASER SCHORNSTHEIMER 5 


shots that hit, that count." This is 

the reason why our wise and service 

seasoned Secretary of the Navy or- 

dered that the bombing of the old 
battleship "Iowa," with dummy bombs, to 
ascertain the probabilities of hits, be con- 
ducted from an altitude of at least 4,000 
feet. Itisa wise and carefully thought-out 
order, for it is claimed, and to a great 
extent it has been proved, that an airplane 
can be driven off by anti-aircraft fire while 
at a height of no less than 6,000 feet. 

Of course, this is based on naval anti- 
aircraft fire. The naval anti-aircraft bat- 
tery usually consists of four, 3 inch, 50 
caliber, anti-aircraft guns on high-angle 
mounts. With an efficient gun crew for 
each gun, and gun pointers who can shoot 
birds on the wing, such a battery can drive 
off any attack of bombing planes flying at 
an altitude of 4,500 feet or:less... Of course, 


Е isn’t the shots you бге, but the 
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The Fight Between 
the Airplane and 
Battleship—Tests 
Which ill De- 
cide our Future 

Military and 
Naval Policies 


there are some who will want to contradict 
this; and their contradiction can only come 
thru the actual facts in the case. Never 
has an air attack on a battleship been suc- 
cessful, altho it has been tried many times. 

An officer who was abroad with one of 
our battleships operating with the British 
Grand Fleet, during the latter part of the 
war, and who was in command of his ship's 
anti-aircraft battery, tells me that a German 
bombing attack was easily driven off, before 
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it reached an altitude of 8,000 feet above our 
vessels. The Germans were always the 
premier bombers. What they bombed they 
usually “got.” Everyone knows that. 
Then again, the Allies forced the Turks to 
ground their battle-cruiser, "Sultan Selim,” 
ormerly the German cruiser ‘‘Goeben,” at 
the Dardenelles, during a naval action. 
British, French, Italian and Greek planes 
in great numbers bombed her for hours 
without results. The Turks were able to 
get her off and back to Constantinople, and 
since she has been surrendered, it has been 
found that, if she was ever hit, there are 
no marks or ill effects of it. The reason is 
plain: the anti-aircraft fire of the Turks was 
so good that the Allies could not get within 
accurate bombing range. : 

In theory the а of anti-aircraft 
range-finding and fire-control are about the 
slowest and worst systems ever conceived 
by a human brain: They are: difficult, 
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The Sectional View of the Radio Controlled Battleship *'Iowa" Shown Above Will Give a Clear Idea as to How Radio Impulses Were Transmitted from the Battle- 


ship ‘‘Ohio” Five Miles or More Away. Special Radio Receiving Apparatus With Powerful Audion 
i ing into the Burners Under the Steam Boilers and the Direction Taken b 


the Amount of Oil 
Radio. Time Clocks 
t Off as Well 
tained by the ''Iowa" by Virtue Master 


ere Connected With the 


г Gyrosco; 
Certain Radio Impulses From the ‘‘Ohio.” 


puzzling and entirely unreliable. The 
plane can change its speed, elevation and 
direction practically at will. For this 
reason, in the opinion of the writer, anti- 
aircraft gunnery can never be set to rule; 
it will always have to follow the “rules” of 
wing shooting. But these are no reasons 
why it should not be effective. 

n the other hand the aircraft enthusiasts 
claim, that they can.destroy any warship, 
and the crew in almost no time at all, with 
their explosive and gas bombs. They could 
but for one "VU IE they could be allowed 
to drop their bombs from an altitude, low 
enough to insure a hit. A short time ago 
the Navy performed an experiment with 
the old battleship "Indiana." At high alti- 
tudes the planes could not hit, even tho 
they were undisturbed by anti-aircraft fire. 
At very low altitudes. at which the planes 
dropping the bombs could not have existed 
in a real action, because of anti-aircraft fire, 
they destroyed the ship. 

It is just this, that must be decided by 
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Main Electro-Pneumatic Valve Relays, so t 
Reason the Radio Control System Failed to Operate Pro; 

Taken Away From This 
ffect of Bomb on the “Indiana .”—U. S. Navy Photo. 
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pi mpass, and Control of the Shi; 
Inset Photo on Page 308 Shows 
these tests. The British were the first to 
feel the entrance of the plane into active 
naval operations, but now they put their 
money and confidence in four new battle- 
ships to cost over $50,000,000 each. The 
apanese were badly bitten by the same 
idea—that the airplane was infallible—now 
they are building the largest and most 
werful capital ships ever known to man. 
he French were quite upset by it. Now 
they intend to build capital ships. Here 
are some results. While the United States 
is the last to be struck by the idea, she has 
probably been more profoundly imprest 
with it, than has any other nation. 
Spotting and scouting are the primary 
uses of the naval plane, the bombing planes 
meriting little consideration, because of 
their inability to hit their targets from 
reasonable altitudes. However, it has been 
unquestionably proven, that aviation gov- 
erns the naval situation to a great extent 
today. It would be the worst kind of folly 
for a fleet to go into action with an enemy, 
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Amplifiezs and Hammond Selective Relays, Served to Control 
the Ship Was Changed by Altering the Position of the Rudder 
After a Certain Time the Steam to the 


es Would Be 
ly. A Steady Course Could Be Main- 
ompass at Any Time by Transmitting 


without first securing the control of the air. 
It has been said that with airplanes for 
spotting purposes, the gunnery efficiency of 
a ship is increased as much as thirty per 
cent. The ability of a ship to “hit” is the 
sum and total of the ship's efficiency. The 
ability of a number of align to hit is a 
fleet's efficiency. The efficiency of the 
fleets is the Navy's competence and, upon 
the ability of the Navy to defend, lies the 
nation's safety. 


Because of the failure of the bombing 
plane in naval aviation, another type, 
designed with the same general intent, came 
into existence. This type is the torpedo 
plane. The British have taken all bombing 
planes from their aircraft carriers and 
replaced them with Sopwith, ''Cuckoo'"' 
type, torpedo-planes. However, the diffi- 
culty with the torpedo-plane is with the 


torpedo. During the war the torpedo so 

disappointed the Germans, as to ruin their 
(Continued on page 379) 
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FLOOR PLAN OF FIVE DANCING FLOORS 








This Shows a Corner of the Famous “Ноо Hoo" House Which Visitors to the Panama Pacific 
Erected from Woods Taken from the Large Trees of California. The ‘Ноо Hoo" House Was Recentl: 
fornia, and Has Been Converted into a Great Dancin; 


tribut 


T the Panama Pacific Exposi- 
tion, there was an interesting 
building erected for the lumber- 
men of the country, called the 
“House of Hoo Hoo,” after the 
name of the Lumbermen's organization. 
After the exposition closed, this build- 
ing was moved in its entirety to a ranch 
in Santa Clara County, near San José, 
California. Here the Santa Clara Land 
Company re-erected it, waxed its floors, 
decorated it, and held dances there for 
the benefit of San José people, and the 
students of Stanford University, only a 
short distance away at Palo Alto. 

A jazz orchestra, composed in its 
makeup of all-Stanford students, fur- 
nished the music and rapidly the Hoo 
Hoo House became known far and wide 
as a most popular dance floor. 

It was soon found, however, that on 
Saturday evenings, when all five floors 
were crowded, there was not enough 
music to go around, and supply all the 
five floors. Mr. Hensley, the enterpris- 
ing manager, knowing of the existence 
of the new telephonic loud-speakers, ap- 
proached the makers of these instru- 
ments, and their engineers were sent 
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Resort. By Means of Loud-Speaking Tele 
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ition Will Remember for Its Novelty, the Building Having Been 
Purchased and Moved to a Location Near 
one Amplifiers, the Music of the Jazz Orchestra Is Dis- 


José, Cali- 


Over the Five Large Dancing Floors, Including the Veranda. і 


One Orchestra for Five 
Dancing Floors 


How the Telephonic 
Loud-S$peaker 
Solved the 
Problem 


down to see what could be done in 
the way of spreading out the music 
of the available orchestra, so that there 
would be plenty for all on all five 
floors. 

After a series of tests which were 
conducted while the dancing was going 
on, a large permanent installation was 
decided on, with all wiring fished thru 
the walls and installed exactly as would 
be the electric lights, as shown in cir- 
cuit in figure 1. Six large telemega- 
fones were used in all, three on the in- 
side and three covering the outside ver- 
anda, which has since been roofed over. 

It was manifestly impossible to place 
five four button transmitters in paral- 
lel all leading into the same horn. Even 
were single button transmitters used, it 
would be found that to try and mix 
five different instruments through the 
same output horn, with series trans- 
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mitter, would not give good results. 
Also it would not have been possible 
to give each instrument its proper tonal 
and volume value if the transmitters 
were in parallel, so an entirely different 
scheme was used. ' ч 

The piano being the predominant in- 
strument, carrying as it does most of 
the accompaniment, one four button 
transmitter was attached to the sound- 
ing board of the piano, leading thru its 
own induction coil to two horns, one 
inside and one out. This gave one of 
the group of three at each point entirely 
to piano music. The violin and trom- ^ 
bone were placed in one circuit, and the 
saxophone and banjo on another circuit, 
in order that there might be as much 
difference as possible in the tonal qual- 
ity of the instruments played thru the 
same transmitter circuit. This gave ex- 
cellent separation — the violin could be 
separated from the, trombone, and the 
banjo from the saxophone. 

In summary then, we have three 
horns in two separate groups, one horn . 
in each group playing the piano, one 
horn in each group playing the banjo 

(Continued on page 357) 
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Disease Microbes Thrive on Money 


ANY facts prove that certain dis- 
ease are transmitted by 
books, bank-notes, gold, silver, 
bronze, and nickel coin. In the 
last days of his life, a consumptive 
emits volumes of germs and myriads of 
microbes, of Phycomicetes, of microscopic 
algae, and scores of other organisms accumu- 
late on money in the course of its peregrina- 
tions, sometimes abiding in the pocket of a 
peasant and sometimes in presumably worse 
or in better environment. In France, just 


now, there is a tendency to complain of the 
repulsive condition of fractional currency. 












The microscope reveals a frightful quantity 
of bacteria, locked into the bundles of 
paper money, and like the Wandering 
Jew, paper currency travels all day long 
without rest, while the larger bank bills 
circulate much less intensively. The French 
mint is gradually replacing the paper frac- 
tional currency with coin. 

More than thirty years have passed since 
a Hungarian botanist, Jules Schaarschmitt, 
proved the existence of an abundant cry- 
ptogamic vegetation (Schizomycetes, Sac- 
charomycetes, algae, etc.) as well as other 
microbes, on the waste products of the 
starch maker, on cotton and linen thread, 
on hair, and on other organic debris. 
About the same time Professor Reinsch 
d'Erlangen found algae and bacteria on 
copper, gold and silver coins from all parts 
of Europe. 

Examining a piece of paper currency with 
a magnifying glass some of the dust or 
roughness of its surface is scraped together 
with a needle and put into a drop ol ure 
water, which has been placed on a micro- 
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scope slide, and it.is then examined with a 
reasonably high degree of magnification. 
There will be no trouble in identifying 
several varieties of Saccaromycetes (a fer- 
ment of beer, etc.) along with numbers of 
microscopic algae and bacteria (Micro- 
coccus, various bacilli especially the putre- 
factive Bacterium Terma and the Lep- 
tothrix Buccalis, found in quantities on 
the human tongue, in the saliva and between 
the teeth). here are found more rarely, 
the spores of Mucor mucedo, of the lower 
species of mushroom, such as Phycomyces 

itens, and even the microscopic worm-like 


1—Taking a Photomicrograph 
2—A Much Worn Bank Note 
3— Microscopic Examination of a Bank Note 
4—Phycomyces Nitens from Bank Notes 
5—Rhizopus Reflexus, ee cron from Bank 
otes 
омуга With Spores from Bank Notes 
7-Penicillium Glaucum from Green Spots on 
Bronze Coins 


little vinegar eel, are often observed in 
organic debris such as cotton or linen thread 
grains of starch, bits of hair, of skin, an 
thelike. Microphotography applied to these 
subjects has many surprises for the botanist. 

There is little difference between the 
respective flora of coins and paper money. 
Microscopic algae flourish better on the 
first than on the second, but the latter 
house many more colonies of microbes on 
their soiled and greasy surface, with its 
folds and wrinkles. 

The germs on coins can be examined on 
exactly the same lines, as those we have 
described for paper money. In both cases 
a drop of distilled water on the slide, re- 
ceives the collection from the coin, and in 
some cases qune high magnification may be 
necessary. Dr. William H. Parker has 
made a certain number of interesting ob- 
servations in this line in the United States 
of America. Hecultivated diphtheria bacilli 
on bank notes and coin, and found that 
they preserve their virulent power for 
several weeks. He then went on to examine 
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money received daily in different mercan- 
tile establishments, and he found as many 
as thirty-six living diphtheretic bacilli on 
one-cent coins, forty on half dollars, twelve 
hundred and fifty on almost clean bank 
notes, and as many as seventy-five thousand 
on dirty bank notes. 

Dr. Thomas Darlington, President of the 
Board of Health of New York, proposes to 
withdraw from circulation bank notes 
quickly infected, on account of the deplor- 
able habit of our compatriots, of drawing 
them thru their hands, as they put them 
in their pocket. After a few months of use, 


these bundles of paper bank notes are as 


bad from the point of view of infection, as 
is the French fractional currency. 

An American technician, Mr. F. B. 
Churchill, has invented a system of washing 
which will rejuvenate bank notes three times 
and he proposes to give the 5, 10, and 20 
dollar notes this treatment, three times, 
before destroying them. He puts them into 
a globular vesel ierced with holes over all 
its surface, and this he immerses in a boiler 
in which a very hot soap solution is cir- 
culated at high speed. He washes out the 
soap solution in a second vessel, dries the 
paper money in a current of comprest air 
and rolls out the dried bank bills which 
have recovered their original crispness. 
Since then Mr. J. Ralph of the U. S. 
Treasury, has invented a machine still more 
perfect, for washing and disinfecting at one 
operation soiled bank notes. The notes are 
fed between two endless belts of fabric which 
carry them thru the cleaning and disin- 
fecting solution and the rinsing water. In 

(Continued on page 376) 





Photographing the Aurora 


formulated a theory of the nature cf 

the aurora borealis. Nine years later, 

in 1881, a similar idea emanated from 
Dr. Goldstein. Both these scientists took 
the ground that the sun sends out into space 
streams of particles charged with electricity. 
These particles, they claimed, were the 
possible cause of electric and magnetic 
phenomena observed on theearth. Coming 
down to 1893 we find the Danish meteor- 
ologist, Adam Poulsen, putting forward the 
theory that the phenomenon of the northern 
lights is due to cathode rays. This view 
was based on his observation of the aurora 
borealis in Greenland, and he believed that 
these rays were formed in the upper strata 
of our atmosphere. In 1896 Professor 
Kristian Birkeland discovered, that a mag- 
netic pole could concentrate cathode rays 
or similar electric rays to a small area, just 
as the rays of light are concentrated by a 
lens. This at once suggested that the 
earth, which is really a huge magnet with 
north and south poles, might in like manner 
concentrate electric rays from the sun. If 
it did this, the greatest concentration would 
naturally have to occur at the north and 
south poles. 

It is in these regions that the aurora is 
observed, as either the northern lights or 
the southern lights. 

The validity of this theory was tested by 
а physicalexperiment. Professor Birkeland 
suspended a sphere of iron in a vacuum 
bulb, and directed a stream of cathode rays 
towards it. Acting like the rays of the sun 
upon the earth or the moon, the cathode 
rays distributed themselves, as would a 
uniform light, over the nearer hemisphere. 
The sphere was next magnetized so as to 
develop north and south poles, and at once 
the rays assumed a characteristic and differ- 
entaspect. The rays were now distributed 
in horn-like bundles of rays, whose points 
touched two ring shaped zones one around 
each of the poles, illuminating areas within 
these zones. This was the production by 

hysical methods of the two auroras, 
Borealis and australis. 

Birkeland had already accumlated ob- 
servation on the aurora borealis in 1899- 
1900, as the result of an expedition organized 
by himself. After the successful physical ex- 
periment, he formulated his first theory to 
the éffect, that this phenomenon is the effect 
of secondary cathode rays, originating from 
vast systems of electric currents in the 
highest strata of the atmosphere, these 
systems of currents being formed by cathode 
rays from the sun. 

- ,' This theory he amended later, when he 

came to believe that the aurora was directly 
calised by cathode rays from the sun. This 
theory was taken as a possibility in his 
treatise publisht in 1901, and was brought 
to a more or less definite conclusion in ‘hie 
book on ‘‘The Norwegian-Aurora Borealis 
Expedition, 1902-1903.” . This book was 
finisht'in 1913. Теп years earlier Dr."Carl 
Stórmer, the eminent, Norwegian mathe- 
matician, undertook to apply mathematics 
to the subject, and his first results appeared 
in 1904. He developed an explanation of 
the fact that auroras are generally confined 
to the Arctic and Antarctic Circles with a 
possible explanation of the arcs and cur- 
tains witnessed during auroral display. It 
was found that a beam of parallel cathode 
rays emanating from the sun, and descend- 
ing into the atmosphere, was bound to 
become situated in a long narrow area, 
limited by magnetic lines of force and 
extending in the direction of magnetic 
east-west. Rays diffused over this area 
would then cause arcs or curtains. 

Differential equations accumulated, and 
these had to be integrated. There were so 


I: 1872 the Italian zstronomer, Donati, 


many that to get numerical results proved 
to be an undertaking of no small magnitude. 
It required several years and the work was 
assisted by the Nansen Fund. It involved 
five thousand hours of work, and a number 
of the students in Cristiania University 
assisted in it. 
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Feature September 
Articles 


The Paris Police Laboratory for 
Criminal Investigation—W ith wonder- 
ful photos. By Jacques Boyer. 

Taking X-Rays at а Distance— 
Teleradiography. With X-Ray photos 
taken 130 feet from the bulb. 

Opening Combination Safe Locks— 
Real secrets by an expert. By Jack 
Hartman, Safe Lock Expert. 

A Sub-Atomic View Inside a Piece of 
Sugar— How the electrons make atoms, 
atoms molecules, and molecules the lump 
of sugar we sweeten our tea of cofee with. 
With a remarkable illustration. 

The Transformation of Professor 
Schmitz—A crackerjack scientific story. 
By George R. Wells. 

‘Insects and Worms That Eat Our 
Books. By William К. Reinicke. 

Fortunes From Little Things— No. 3 
“Animated Movies." By Charles Fred- 
erick Carter. 

Can Human or Animal Tissue Live 
and Grow After Death?—With special 
illustrations. By William M. Butter- 
field. 

A new $50.00 Prize Contest for Model 
Machine Builders—Full announcement 
in next issue. 

The Amateur Magician. By Joseph 
H. Kraus. 

New French Daylight Stereopticon— 
With photos. 

A Radiophone and Continuous Wave 
Transmitter for Radio-Telegraphy. By 
Robert E. Lacault. 
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“Home Mechanics." By William 
M. Butterfield. 

* Home Electrics." By G. L. Hoad- 
ley, M. E. 


Animals That Live in a Drop of 
Water. Ву Dr. Ernest Bade. . 

With an extra good section of. How-to- 
Make-It, Electrical and Mechanical 
devices. .We are going to improve these 
departments right along. If you think 
of anything special you would like to see 
described, write us a few words about it, € 
and we will try our level best to get one of i 
our large staff of contributors and edi- € 
tors to prepare an article about the device i 
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or method in question. 


——————————— 


The theory started with the assumption 
that electrically charged corpuscles eman- 
ate from the sun, approach the earth, and 
are influenced by its magnetism. The cal- 
culation had to be made how this emanation 
would have to take place so that the cor- 
puscle should hit the earth. 

The velocity of the corpuscle may be 
10,000 or even 20,000 miles per second, and, 
in size, it is an inconceivably small particle, 
measuring perhaps one hundred-millionth 
of an inch in diameter. It can be imagined 
how great the labor was in calculating the 
trajectories of these little particles. Some 
were found to approach the earth and to 
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glance off without hitting; others cam: 
fairly near, following a spiral path, an. 
retreating on a continuation of the same 
spiral, without touching our globe. . Other 
particles were Calculated as revolving around 
the earth, far outside the orbit of the moon, 
and coming back toward earth—in airplane 
parlance, “looping the loop” vigorously, as 
they did so. 

So far mathematics had not succeeded in 
finding a trajectory of а corpuscle which 
reached its target, the earth. Dr. Stórmer 
then adopted another method and pro- 
ceeded to calculate backwards from the 
earth to the sun, and at last found that he 
had caught the trajectories. More than 1200 
working hours were occupied in cal- 
culating the path of these trajectories. 
Many of the trajectories followed a path 
surrounding the earth, curving inwards and 
on the night side opposite the sun, and this 
elucidates the fact, that the aurora borealis 
occurs at night. We publish a number of 
interesting photographs in illustrating Dr. 
Stórmer's work. Indefatigable by nature 
he considers his work far from complete, and 
is now printing a large work on the subject. 
For the future he looks for a study of the 
spectrum of the aurora at various altitudes, 
to further elucidate its laws and origin. 

By simultaneous photographs from differ- 
ent stations, the heights and situations of 
the lights are accurately calculated by the 
application of simple trigonometry. Some- 
times they prove to be three hundred or 
four hundred miles above the earth, and 
at other times much lower. The cinemato- 
graph was applied and moving pictures 
obtained. Hundreds of successful photo- 
graphs resulted. Where possible a star was 
included in the view obtained, and by thin 
means a parallax for simultaneous observa- 
tions at distant stations was obtained, by 
which the height was calculated. "There 
were 24,000 such determinations of altitude; 
53 or 54 miles was found to be the lowest 
limit of the northern lights. The greatest 
intensity occurred between 60 and 75 miles 
altitude and some were nearly 200 miles 
above the earth. 

The system was adopted of telephoning 
from the main station near Christiania, 
Norway, to a number of secondary stations 
at various distances, so that during the yéars 
1916 to 1921, 300 simultaneous photographs 
of auroras were obtained, in addition to a 
large number of single photographs of 
characteristic displays. 

Numerous very excellent photographs 
of lightning flashes have been taken by 
amateurs. Of course, these are in a 
sense hit or miss | exposures, The 
camera is pointed to the storm cloud, in 
hopes that the lightning flash will be 
obliging enough to cross the field of 
view. But when it comes to photo- 
graphing the aurora, it is another story. 
The illuminating quality of the aurora is 
distributed over an enormous space, so 
that it is much less intense per unit of 
area than the lightning stroke. Light- 
ning storms are not infrequent, but in 
our latitude a fine auroral display is a 
great rarity. It is here that the Nor- 
wegian astronomers have a great advan- 
tage over us,as it is a simple matter for 
them to penetrate well within the range 
of frequent auroral displays. If we look 
at the map of Europe and realize that 
Madrid is at about the latitude of New 
York, we will get some idea of how far 
north Christiania, the metropolis of 
Norway, lies, and how readily a trip to 
the Arctic Circle can be taken there- 
from. It is within the Arctic Circle 
‘that auroral displays are of daily occur- 
rence in the winter months. . 
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World’s Longest Suspension Bridge 
By DOUGLAS C. MINER 


Delaware River connecting the 
cities of Philadelphia, Pa., and 
Camden, N. J. After several years 
of discussion, legislation and preparation, 
work is about to start. Five years will be 
needed to build this bridge. А two-cable 
suspension bridge with a 1750-foot span, 
and clearance of 135 feet, to cost $28,871,- 
020, has been recommended by the engi- 
neers appointed by the Joint Commission 
of the two states and of the city of 
Philadelphia, which three places will divide 
the expense. ; У 
As ап engineering feat the bridge will have 
no equal. Three of the nation's foremost 
construction engineers have laid the ground- 
work for this project: Ralph Modjeski, 
world's famous bridge builder of Chicago; 
George S. Webster, former Director of 
Wharves, Docks and Ferries, of Philadel- 
phia; and Lawrence A. Ball. Paul B. Cret is 
the architect, and Leon S. Moisseiff, con- 
sulting designing engineer. i 
Summarized briefly, these are the main 


HE longest suspension bridge in the 
world will be constructed across the 


Philadelphia and 
Camden to be Joined 
by Bridge Spam- 
ning Delaware 


River 


facts or suggestions in the report of the 
engineers: 

“That the structure cross the Delaware 
River with a single span 1,750 feet long 
center to center of main piers providing an 
unobstructed opening for navigation be- 
tween pier-head lines. 

“That the overhead clearance above mean 
high water be 135 feet over a width of 800 
feet in the center of the span. 

“That by reason of greater economy and 
greater ease and safety of erection and 
shorter time required for construction as 
compared with the cantilever type of bridge, 
the main structure be of a two-cable sus- 

nsion type. 

Ре пає the bridge and approaches be 


built to provide a single deck carrying an 
unobstructed roadway for six lines of ve- 


hicles, also two lines for surface cars and | 


two lines for rapid transit, and that two ten- 
foot sidewalks be provided above the road- 
way. 

"That the foundation caissons of the 
main piers be sunk to bed rock, which is 
within practicable depth at the recom- 
mended locations.” 


The estimated cost of the bridge and 


approaches, including land damages, is to 
be divided as follows: State of Pennsylvania, 





$8,221,000; State of New Jersey, $12,429,- | 


000; City of Philadelphia, $8,221,000. 


Since the organized cooperation between 
the two states set the machinery in action 
last autumn for first actual work on bridge 
plans, only one disturbing factor has en- 
tered into the situation. That has been the 
choice of site. The fight over site, of course, 
has its purely local angles, and devolved into 
a dispute between business interests in vari- 
ous sections of the city. The engineers in 
their report, submitted on June 10, recom- 


An Amphibious Boat 


We illustrate a cargo boat designed 
for use on the Congo River in Belgian | 
Africa. It is the invention of M. Robert |, 
B. Goldschmidt, a Belgian 
millionaire engineer. The Con- 
go River has many shoal 
places and when the boat 
comes to these, it is trans- 
ferred to a mono-rail and 
travels rapidly along, still ac- 
tuated by its own engine. 
This does away with the an- 
noying portages incident to 
travel on the great African 
artery. In the Congo Region 
the river is everything, as the 
absence of railroads makes 
water transit the best of all 
modes of conducting traffic in 
,that land of endless forests and 
few roads. The motors are to 
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A Boat for Use on the Con- be fed with palm oil, a fuel 
go River to Be Pro 
Palm Oil for Fuel and to 


led by which in Africa costs very lit- 


tle, and has a high calorific 
value. The boat will have 
power enough to pull two or 
three other boats of the same 
size, so that it can take quite a 
tonnage up the river into the 
heart of the Dark Country. It 
is interesting to think that the 
country can supply vegetable 
oil for fuel for internal combus- 
tion engines. One of the last 
ideas of Arctic explorers is to 
call upon the open ocean for 
their fuel and to drive their 
motor with whale oil. The 
photograph was taken upon a 
Belgian Canal on the occasion 
of its first trial trip. 
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Work Is Soon to Be Started on the World's Longest Suspension Bridge Which Will Span 
and the est 

Bridge and Capable of Carrying Much More Traffic 

Time. The ‘‘Woolworth Building" and the Ocean Steamship “Leviathan” 


of This Bridge Will Measure 1750 Feet in Length 
Famous Broo! 


mended without bias and considering onl 
practicability and economy, a bridge whi 
should start at Sixth Street, between Race 
and Vine Streets, eight blocks from the 
water front in the city of Philadelphia, and 
cross the river in a straight line to Second 
and Pearl Streets, Camden, then curve 
southward to a point on Penn Street mid- 
way between Sixth and Seventh Streets. 

The earliest record of a project to bridge 
the Delaware River connecting Philadelphia 
and Camden dates back to 1818. Organized 
effort on the present proposed structure be- 
gan in 1914, and in 1919 a Joint Commission 
with full power and authority to proceed 
with construction was appointed, and on 
September 24, 1920, the present board of 
engineers was engaged to prepare a report. 

Test borings were made and the distance 
below mean high water at which the first 
core-samples of rock could be recovered on 
the proposed site was found to be 86.7 feet 
on the Philadelphia side and 91.6 feet on the 
Camden side. 

A detailed study of traffic conditions 
showed that the average daily total of pas- 
sengers both ways during 1920 was 130,740, 
with nearly 200,000 on the maximum day. 
A bridge shuttle service is recommended for 


passenger transportation, with easy transfer 


380 FEET 
HIGH 
| FAMQUS 
| BROOKLYN BRIDGE 
272 FT. HIGH 


Маа. ae 


STEEL TOWERS 40 ҒТ. WIDE AT 






BASE, 12 FT. AT TOP 


ARE TUE 


Can Be Co 


to surface car routes. Additional tracks for 
rapid transit cars have also been planned. 


In planning the actual design of the bridge 
a careful study of the four large New York 
City bridges between Manhattan and 
Brooklyn was made, and as a result it was 
considered best by the engineers that not 
less than six lines of vehicular travel should 
be provided for, the width from curb,to curb 
on the main structure being fixed at 57 feet. 
Two ten-foot walk ways are provided for 
pedestrians. No roadway grades will be in 
excess of 314 per cent, the trolley track 
grades being kept near a maximum 5 per 
cent grade. 


All exposed masonry construction will be 
in granite, with backing or cores of concrete. 
Reinforced concrete is utilized for the road- 
way slab, with wood paving blocks because 
of their light weight. With no chance of a 
draft underneath, these could not burn, and 
the entire structure will be entirely fireproof. 


The engineers decided in view of past 
experience that the suspension bridge in- 
volves less risk in construction, and can be 
manufactured and erected more quickly. A 
total of 33,000 tons of metal will be re- 
quired, whereas a cantilever bridge would 
use 47,000 tons. 
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the Delaware River Between Philadelphia and Camden. The Central Span 
essels Can Easily Pass Under It. This Gigantic Bridge, Altho a Great Deal Larger Than the 
e Completed, so the Engineers’ Report States, by July, 1926, or in About Five Years’ 
uld Rest Comfortably on This Bridge Between the Two Towers, With Room to Spare, 


The versed sine, or vertical distance be- 
tween the highest point of the cable curve 
at the towers and its lowest point at mid 
span will be 200 feet. 


The East River bridge in New York has 
cables 2074 inches in diameter, but the 
choice of a two cable design for this new 
project requires a notable increase in cable 
diameter to 30 inches. Each cable will con- 
tain 16,500 wires of No. 6 size (.192 or about 
1/5 inch in diameter). 


The towers will be of steel, rising about 
380 feet above water level and will be 40 
feet wide at the base and 12 feet at the top. 


Then came the question of approaches. 
Cutting into two cities where great con- 
demnation of property would be necessary 
no matter what site should be selected, the 
engineers have carefully picked their way, 
and it is on this feature as much as any 
other that they recommend the Franklin 
Square-Pearl Street site. Roadways on 
both approaches will be widened to 63 feet. 
A plaza occupying two city blocks is planned 
on the Pennsylvania side, thru which run 
four roadways radiating from the central 
open space at the bridge end. West of this 
plaza is Franklin Square, a city park, pro- 
viding plenty of open space. 


The Largest Saws in the World 


Henry Disston and 
Sons have a world-wide | 
fame for their saws and 
a visit to the factory, 
for the privileged few 
who are admitted with- 
in its precincts, is most 
interesting. Іа spite 
of modern machinery 
and the last improve- 
ments, there is a great | 
amount of handwork | ~ 
involved in producing '# 
perfect saws. Asturn 
out from the machines 
there are always hard 
spots and strains which 
have to be coped with 
by the most skillful | 
hammering with a pecu- 
liar hammer, the saw 
resting on an anvil. 
The huge circular saws 
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we illustrate, are 108 
inches in diameter. 
They are to go to the 
Pacific Coast to be used 
on the great trees of the 


Seo 


Two Huge Circular Saws 

Nine Feet in Diameter to 

be Used in Cutting up the 

Great Trees of бә Расїйс 
s 


P 


coastal forest. There 
are 190 teeth inserted in 
in the rim. It is the 
most impressive sight 
to see lumber handled 
in the Tacoma Mills, 
and the work of such 
saws as these is well 
worth seeing. 
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Do Compound Eyes Magnify? 
By WILLIAM M. BUTTERFIELD 


HE reader can probably answer 
the question here proposed, in 
the most satisfactory manner by 
closing one eye and observing a 
landscape or object in this half- 
capacity fashion, for his visual machinery 
is similar to the compound eye of insects, 
because the reader's two eyes act in a 
stereoscopic manner to produce a single 
visual impression. If his eyes are normal 
he finds by the experiment that the im- 
pression is but slightly impaired by the 
closure of one eye, while with both eyes 


a—Anterior Lenses; a’—Posterior Len- 
ses; 


b—Pyramids; c—Pupillary Aper- 
tures; d—d’ Pigment; e—Bulbous 
Extremities o Nerve-Fibers. 


of objects passing thru them to a size small 
enough to fall on the bulbous extremity of 
the optic fibers (e) located at the small end 
of each cone (b), from which the sensation 
is transferred to the trunk of the optic 
nerve (i) by means of its radiating fibers 
(g). The pupillary arrangement, which 
regulates the amount of light necessary for 
clear vision, is back instead of in front of 
the lenses as in the human eye (c), and a 
black pigment, fills the spaces (d', d') be- 
tween the pupillary apertures and the cones. 

Clear vision is obtained by adjustment 


thru a spherical lens from any angle, or 
from the center of a hemisphere, that there 
is but one place (its focus), where we can 
see an object clearly; and that all other ob- 
jects which are reflected or transmitted are 
only seen as we move our eye to another 
point bringing those objects in the line of 
vision. The position and arrangement of 
the cones and fibers prove that this is true 
in globular eyes, filled as they are with 
aqueous humor and therefore optically 
solid. Every focus must therefore be pro- 
vided with its eye and group of correspond- 


e—Facets of the Cornea; f—Tran: 
Pyramids; g—Fibers of the Optic 
i Trunk of 


ent 
erve; 
the Optic Nerve. Cock- 
chafer or May Bug. 


Ocelli In Two Eyes of Common Fly or Bee 4,000; Cabbage Butterfly 


17,000; Dragon-Fly 24,000; Mordella Beetle 25,000: 


Greatly Enlarged Section of 
A Lobster’s Eye. 


open he has augmented his stereoscopic 
vision, rather than increased his capacity 
to see. If he next examines the structure 
of compound eyes in any fully developed 
insect, he finds them spherical members 
which form a large part of the insect's head, 
composed of a large number of separate 
eyes, combined in such a manner as to 
form a system in which a centrally located 
optic nerve receives a composite sensation 
incited by thousands of eyes instead of two. 

In the drawing, the top of the head of a 
bee with most of the eye lashes, or hairs, 
removed from between the hexagonal- 
shaped eyes, is seen, greatly enlarged. 
Some eyes are removed to illustrate the 
cone structure. It will be seen that the 
combination forms the greater portion of 
the head, terminated by a shell, in which 
four thousand eyes radiate in all directions. 
- Each eye is provided with an anterior 
and a posterior lens, that reduces the picture 


Eye of Bee Reflecting Object in Lens 
of Each Ocelli. 


Cornet Eyes. 





of the pair of lenses, bringing them closer 
or farther apart, differing from the human 
eye, which changes the faces of the lens; by 
a regulation of the pupillary aperture; and 
by a reception of sensation on the bulb of 
the optic fibers and the usual transmission 
to the receptor centre in the brain. 
Whether this arrangement is multiplied by 
two as with our eyes, or by twenty-five 
thousand as with the Modella Beetle, the 
oneness of visual sensation would seem at 
first to be about the same. 

It has been said, often with a taint of 
derision, that there is a useless multiplica- 
tion of organs in insects and crustaceans. 
But is this true? Surely not in compound 
eyes, for they have a globular exterior, 
often approaching a complete sphere, prob- 
ably subject to the same aberrations that 
distort the reflection of objects falling from 
different angles upon any transparent glob- 
ular surface. It will be found in looking 
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Greatly Enlarged Section of an 
Insect’s Eye. 


ing nerve fibers to overcome spherical aber- 
ration. In other words every possible angle 
at which the reflection of objects can fall 
upon the rounded outer surfaces of the 
combination must be provided with a sep- 
arate eye. 

Compound eyes have long been popular 
as microscopic objects, but to use them in 
this manner one must first take away all 
of the black pigment; the cones, nerve fibers 
and optic nerves, leaving nothing but the 
outer shell with its collection of so-called 
eyes. This shell when mounted on a slide 
and filled with Canada balsam—thus mak- 
ing it a solid segment or sphere—will reflect 
an object such as a small printed letter or 
figure, very clearly in each one of its hun- 
dreds of eyes. This phenomena has resulted 
in establishing many peculiar notions in re- 
gard to the multiplied vision of insects or of 
crustaceans, particularly as the eyes have 

(Continued on page 35°) 
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E were just ready to go out to see 
Manarda kill his twentieth bull 
when the phone rang, and I 
heard Elon tell the clerk to 

send the visitor up. 

"Jiordano, of Uruguay," he announced, 
as he hung up the receiver. 

I knew my business and immediately 
opened the little file that we always carried 
in our luggage 

"Here he is," 
I said, as I found 
his card. ''A shif- 
ty politician, de- 
feated for the 
presidency in 
1904 by Victor 
Desuchez. Later 





appointed Minister of Internal Affairs as 
conciliation measure. Nationalists in full 
control ever since. Married Carlina Cam- 
boles, divorced wife of French manufactur- 
ing chemist.” 

"We'll soon find out more about him," 
said Elon, quietly, as he opened the door. 

"Ah, Professor Hopkins, I have come 
clear from Montevideo to find you. Your 
Science can save ten thousand lives in 
Uruguay!" 

Jiordano was plainly agitated, and punc- 
tuated his dramatic ejaculation with a ner- 
vous flourish of his white-gloved hand. He 
made a dignified figure in his long evening 
coat and silk hat, and his black eyes darted 
keenly from Elon to myself as he talked. 

“Yes?” interrogated Elon, motioning Jior- 
dano to a chair. 

“Cambadiera’s party has won the election 
by an overwhelming majority!” 

“Elections have been won and lost before, 
my dear Jiordano,” interpolated Elon. 

“But it is a trick, a foul outrage! The 
last three elections we have polled one hun- 





dred and sixty thousand votes and the 
Cambadieras a paltry ten thousand. Now 
the votes are counted and we have the ten 
thousand and they the hundred and sixty 
thousand. Montevideoisinan uproar. There 
will be revolution, bloodshed, God knows 
what! Oh, our peaceful country!” 

“Come, come, Jiordano," Elon interrupt- 
ed impatiently. “If the people have voted 
Cambadiera into office, why will they not 
stand for it?” 

Our distinguished visitor immediately 
calmed himself and began more quietly: 








"Ever since 1904, when our party came 
into power, the country has been in most 
peaceful condition. Business has flourished 
and there has not been a single revolution. 
We have won every election by a landslide, 
until in 1916 we polled over ninety per cent 
of all the votes cast. This fall the Camba- 
dieras made hardly a pretence of cam- 
paigning. Everything was conceded us, 
even by their own press. But in the elec- 
tion two days ago the Cambadieras won by 
exactly the same majority that we had four 
years ago. In one district in which forty 
of our own campaigners voted we polled 
only twenty votes to four hundred for 
Cambadiera.”” 

"Did your opponents spend much 
money?" asked Elon, who now seemed 
thoroly interested in the strange situation. 

“Hardly anything at all. They never 
claimed ten thousand votes, and here they 
have won by a hundred and fifty thousand. 
Yet we can find no evidence of corruption. 
The Cambadieras had no workers at the 
polls and the whole election was in our 
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Vote 


hands. Now everybody crowds madly into 
the street, asking his neighbor for whom he 
voted, and everybody swears he voted for 
Desuchez. Nobody trusts anybody else, 
and at every corner there is fight and riot. 
They will not stand for his schemes. Cam- 
badiera advocates government operation of 
the saloons, of lotteries and of houses of 
shame; he is opposed to public schools; he 
wants divorce granted upon request. N w 
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*. .. He Darkened the Room, And in the Twinkling of 
An Eye Was Projecting on the White Wall a Moving Pic- 
ture of Skeletons. Genuine Shrieks of Alarm Burst From 
the Witnesses, Now Thoroly Wrought Up. 

“ ‘Please Be Calm,’ Requested Elon. 
X-ray Movie of the Audience in This Room. Every Move 
Made During Our Conversation Has Been Recorded On 
This Movie Film Which Revolved in the Room Opposite.’’ 


‘This Is Simply an 


that he has won, the worst element in the 
country has flocked to his banners. It will 
be impossible to live in Uruguay. But the 
people will rise. There will be revolution. 
We will be drenched in blood.” 

"And the ballots?" queried Elon. 

"Safe in the State House, and nearly all 
of them plainly marked for Cambadiera.'" 

"How soon can we get to Montevideo?" 

Jiordano sprang delightedly to his feet. 

"Ah, you will come. I knew it. In four 
hours we can bethere. The Revenue Cutter 
that brought me is at the dock. And Pro- 
fessor Hopkins," he added, lowering his 
voice, “our campaign fund is scarcely 
touched. All is yours, if you will only solve 
this election.” 

Our grips were packed, for we had ex- 
pected to take the morning steamer for 
Rio. In ten minutes we were comfortably 
seated in the small but luxurious cabin of 
the trim little ship, steaming rapidly down 
the broad Rio de la Plata. I half regretted 
the sudden departure, for I had set my heart 

(Continued on page 365) 
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Electrical Home of Today 


many applications of electricity in 

their homes—more so we believe 

than is the case in any other 
country. One of the principal reasons for 
this rapid growth of the utilization of elec- 
tricity to perform? all sorts of chores 
about the household, from heating milady's 
curling iron, to playing the automatic elec- 
tric piano, is due in great part to the inge- 
nuity and progressiveness of American elec- 
trical manufacturers and engineers. 


, MERICANS are rapidly coming to 
A: front in their adaption of the 
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of course, at least when it comes to consid- 
ering the average house and with regard 
to whether or not Mr. and Mrs. House- 
holder intend having their new house wired 
with a great multiplicity of outlets—they 
say, some of the new houses in the highly 
electrified districts of California have as 


many as 150 to 200 outlets. Itisa typical 
is 


electrified house of this type whic 

shown in the accompanying illustration. 
In the districts where the K.W.H. rate is 
low and even special rates are in force for 
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In the western part of the United States, 
where electric power is a great deal more 
cheaply produced, thanks to the many 
large waterfalls and rivers which have been 
harnessed for the production of electrical 
energy for light and power, the kilowatt- 
hour rate is from lth to 1/10th what it isin 
the East. With such a lower K.W.H. rate, 
people feel more disposed of course to use 
such devices as electric stoves, hot water 
heaters, fans, etc., than they do where the 
rate is as high as 10to 15c. per kilowatt- 
hour. The cost of electrical energy per 
kilowatt-hour is one of the important factors 





electric heating and for night service, as 
well as for consumers, who use more than 
a certain minimum amount of energy, even 
the small homes have 75 to 100 outlets. 
And now they are making special electric- 
ally wired furniture, the wires passing up 
thru the hollow posts or pedestals of the 
furniture. 

We are all more or less familiar with the 
common applications of electricity in our 
homes, but the lady of the house is par- 
ticularly interested of course, in what the 
magic current can do for her in the kitchen. 
There are now available several very good 
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electric dish washers and this is probably 
one of the most important devices, and one 
which the woman whc does her own house- 
work will surely эе delighted with. The 
average Mrs. Householder will find several 
important jobs for electricity to perform, 
such as polishing the silverware by means 
of a motor and buffing wheel, and where the 
head of the house will O. K. it, the electric 
range has proven capable of producing the 
most delicious roasts and other delicacies, 
of the cuisine that one can imagine. 

Table and stand lamps we are all quite 
well acquainted with, and with their ac- 
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in the Electrically Equipt 


companying convenience, as well as the 
graces of the reading lamp for a place 
ide the bed. The modern room 
equipment usually includes an electric hair- 
dryer as well as a heating pad, curling iron, 
a massage vibrator, a small electric iron 
perhaps, and an electric sewing machine, if 
a separate sewing room is not available. 
They have improved the dining room in 
the modern electrically lighted house and it 
is no longer considered de rigeur to have a 
lot of wires or cables dangling down from 
the dining room table, the wires leading 
d Conténniéd-Ou Page 354) 
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Top Row Left to Right—Arrow Indicates White Part or Ear of Cricket Which Is Found on the Two Front Legs Only; Front Leg of Cricket, Arrow Showing Position 


; Feelers of a Beetle; Feeler of Male Mosquito Enlarged Fifteen Times. 


Lower Row Left to Right—Branches and Hairs of a Moth's Feeler; Arrow Indicates 


Position of Ear on Grasshopper or Locust; Wing and Wing Cover of Cricket, Arrow Indicating Position of Thickened Vein Where Music Is Made; Part of Thickened 


Vein Magnified 150 Times, Note Staples. 


How Insects Hear and Smell 
By DR. ERNEST BADE 


HE intense heat of the Indian- 

summer’s midday sun burns down 

upon the meadow and the forest. 

Those places, which [are covered 

with the golden rod, glow with a 
soft radiance. The stiff and grotesquely 
shaped sumachs begin to show the dark, 
velvety red ен Аи 

“Shrip, shrip," is the call from the fields; 
“shrip, shrip," is the answer from the bor- 
dering forest. It is the male of the long- 
horned or green конон sitting оп the 
foliage of trees and shrubs, where the green 
body is admirably protected, so that they 
are seen with the greatest difficulty. Тіге- 
lessly the base of the left wingcover is rubbed 
over the base of the right wingoover, in this 
way producing the call of the male to the 
silent female. Here the wingcovers are 
especially constructed for the production 
of their characteristic noise. A thickened 
vein, which is covered with numerous tiny 
teeth, can be noticed on the left wingcover 
with a powerful hand magnifier. On the 
right cover a roundish, glassy spot is found, 
surrounded by thickened veins. The teeth 
are rubbed against these veins, and this 
causes the membrane between them to vi- 
brate and give forth that whirring or shrill- 
ing sound we hear. 

Other grasshoppers cause the thickened 
front vein of the wingcovers to vibrate, by 
rubbing their hind or jumping leg, which is 
coveted with spines, over it. The crickets 
produce their music like the long-horned 
grasshoppers, the only difference being, that 
the thickened vein of their front wing is 
covered with minute U-shaped staples, in 
place of the more simple teeth or spines. 

When the dusk begins to fall, the katydid 
can be heard on bush and tree. Only when 
the air is cool and a cold wind is blowing 
is its song somewhat uncertain. It seems as 
if the last syllable is frozen. The did can 
not be uttered. Even between the Kay 
and the dia perceptible pause is made. At 
other times the kay-di-did, kay-di-did, is 
fluent enough. пф 

Another common sound-producing insect 
is the harvest-fly, whose song has long been 
under observation. Even the ancient 
Greeks have given it some thought. When 
placed upon a harp, it represented the ex- 
pression of music. 


The harvest-fly's organ of sound is sit- 
uated on the underside of the abdomen, 
just beneath a pair of broad leathery plates, 
whose posterior end is free. It appears as 
an elastic, longitudinally folded membrane 
spread over a chitinous ring. With the aid 
of a powerful muscle this membrane can be 
loosened or firmly stretched at will; at the 
base of the leathery plates an air hole is 
found. which amplifies the sound produced. 


But all insects are not provided with 
music-producing organs, and in fact, very 
few of the millions of known species are 
able to make distinctive sounds. ut where 
an insect makes a sound, another must be 
able to hear it. It has been proven that a 
great many of the male insects, which are 
able to make sounds, stimulate the female 
of that species. Therefore these must have 
ears. 


In former years it was thought, that the 
ear must be situated on the head, the 
antennae functioning as such. Today it is 
known that the ears need not necessarily 
be situated there, for the grasshoppers and 
crickets have them in entirely different 

arts of the bodf The green grasshoppers 

ve their ears on the front ul The same 
is true of the crickets. The grasshoppers, 
or locusts as they are sometimes called, 
have their ears on the side of their abdomen, 
on the first abdominal segment. Such 
tympanal membranes are definitely separ- 
ated and marked, and are found on all 
insects which produce sounds. Апа this 
music can be likened to the lovesong of the 
male, thru which it attempts to make its 
advances under more favorable circum- 
stances, or to cajole the female to him. 

But, as has been said, the greater part of 
the insects are silent, like the ants, and 
these are not susceptible to sound vibra- 
tions, but are influenced by various odors. 
So the grave-digger beetle flies long dis- 
tances to reach the place of a dead animal. 
Another beetle which feeds upon a certain 
fungus growing under the ground, bores a 
tunnel thru the ground to the desired 
morsel. Such pieces of food are always 
found with certainty, altho the fungus does 
not possess an odor perceptible by man. 

It is very difficult to say anything general 
about the insect's sense of smell. As a 
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rule the organs, for the perception of odors, 
are situated in the antennae or feelers, where 
the sense of taste is also often found. Some- 
times the palpi are fitted with the organs 
of smell. These organs consist of rounded 
cylinders, slightly protruding, and more or 
less blunted, formed from chitin. At times 
they are found inslight cavities. A peculiar 
fact is, that the males are provided with a 

eater number of such-organs than are the 
emales. As the organs of.taste are formed 
in a somewhat similar manner, it is some- 
times difficult to distinguish, between them, 
but if they are found within the mouth 
parts, they are undoubtedly organs of taste. 


The more important and common insects, 
which are attracted thru. odors,,are the 
butterflies, and the flies.. Fabre observed a 
female moth (Gastropacha quercus), a very 
rare nocturnal insect of his native country. 
The third day after the emergence of the 
moth from the pupa, 60 males were hovering 
about the window, altho the female was in 
a wire cage, and placed 12 to 15 feet from 
the window. Fabre was doubtful if the 
males were brought to the female by its 
scent, since the nose could not detect the 
slightest odor. When the female was placed 
in a tightly closed box, no males made their 
appearance. They only came when the 
female was exposed. Next it was attempted 
to destroy the scent of the moth thru 
naphthalene, carbon disulfid, petroleum, or 
tobacco smoke. The female was then 
placed under a bell-jar near the window, 
and a plate of sand upon which the moth 
had rested was taken and brought into the 
room. The males flew over the butterfly 
into the room, and alighted on the sand. 


Therefore it is impossible to doubt that 
an odor must be given off by the female 
which calls the male of this species to her. 
Experiments with other female moths led 
to the same results. As we cannot detect 
even the slightest odor, which seems dis- 
tinctly perceptible to the male, since they 
are often attracted for more than half a 
mile radius, some naturalists have come 
to the conclusion that the odor, which is 
given off, is not a sending out of tiny par- 
ticles of a substance, but a wave motion of 
certain lengths and similar in character to 
those sent out by light and heat. 
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VACUUM TUBE 


Amplifier Hurls 
Sound 4 Miles 


.BELL LOUO-SPEAKER AMPLIFIER WHICH 
AMPLIFIES“ TEN'BILLION TIMES 


Recently Music was Transmitted Thru the Air for About Four Miles and a Spoken Voice Told Its Story About Three Miles From the Large Wooden Horns, Shown 


at the Left of the Illustration. The Origi 
Received in the Laboratory, Shown at 


the Catskills. The scene is that of 

a wooded landscape on a perfect 

summer's day, and the only sounds 
are those typical of a peaceful countryside 
at this season of the year. 

Suddenly the entire region is filled with 
the sounds of music. It appears to come 
from no one direction but fills all the sur- 
rounding space. It is not particularly loud 
and yet each note and instrument is clear 
and easily distinguishable. Investigating 
the source of this surprising music, he finds 
no fairy orchestra hidden in the recesses of 
thehills. Instead, a guide who understands 
the mysterious occurrence, leads him down 
the hillside and across a valley, a distance 
of four miles, to a low steel tower, carrying 
at its top several large wooden horns or 
“sound projectors.” 

Yet where does the music really originate: 
The guide answers the question by saying 
that the origin of the music is a phonograph, 
one thousand miles away, in the City of 
Chicago; that this phonograph is placed 
before a telephone transmitter, and that the 
variable electric currents generated by it, 
are transmitted over the Bell Telephone 
System's long distance circuit, to an elece 


ET the reader imagine himself on 
one of the most secluded slopes of 


e Right. A Large Number of Vacuum 


Station was Located at Naponach, N. Y 


trical amplifier placed at the foot of the 
tower in this little valley in the foothills of 
the Catskills. 

All this was no imaginery occurrence. 
The tower and its accompanying amplifiers 
were recently erected for a special demon- 
stration before the telephone officials of the 
Bell System by the engineers of the Ameri- 
can Telephone and Telegraph Company. 
It was similar in most respects to the Bell 
loud speaking equipment used at the Na- 
tional conventions last year, and by Presi- 
dent Harding in his inaugural address on 
March 4th, at which time his voice was 
carried with the greatest ease to a crowd of 
over 125,000 persons, the more remote of 
whom stood seven hundred feet from the 
speaker's stand. At the recent demonstra- 
tion at the little village of Napanoch under 
the Catskills, the sound of a speaker's 
voice, who stood at the base of the tower 
and spoke toward a nearby transmitter, 
was also projected across the valley and 
proved perfectly intelligible more than 
three miles away. Music could be dis- 
tinctly heard at four miles. 

The projecting of the human voice over 
the enormous distance of three miles has 
been made possible only by exact and pains- 
taking scientific development along three 


Voice Actuated an Ordinary Microphone, Such as We See on a Desk Telephone Set, and When This Current Was 
ube Amplifiers or Audions Boosted the 


оїсе Ten Billion Times. The Receiving 


distinct lines. First there is required a 
telephone transmitter so perfect in its 
operation that it will reproduce with abso- 
lute fidelity the complicated waves of the 
human voice in the form of electric currents. 
In the second place, an amplifier is required, 
which will magnify with perfect accuracy 
the minute and varying currents trans- 
mitted over the long circuit from Chicago. 
Finally, there are attached to the sound 
projectors, large telephone receivers of such 
skillful design, that they re-convert the 
magnified electric currents into sound waves 
without the slightest distortion. 

The transmitter used in this demonstra- 
tion does not depend in its action upon the 
microphonic property of carbon granules, 
but consists of two metal plates clamped 
rigidly in an insulating frame, the latter so 
accurately constructed, that the layer of 
air separating the plates is but one one- , 
thousandth of an inch thick. These two 
metal plates form the plates of a simple 
electric condenser, whose capacity is de- 
termined by the thickness of the air film 
between. As sound waves strike one of 


the plates, the resultant vibration of the 

plate varies the thickness of the film of 

air, thus changing the capacity of the 
(Continued on Page 356) 





The Circuits Employed in the Telephonic Loud-Speaker, Illustrated Above, are Here Shown, Including the Vacuum Tube Amplifier Circuits, as Wel tas Those for 





the Power Tube Amplifiers. 


320 





UNIVERSITY OF 





LLINOIS 


URBANA-CHAMPAIGN 


L| 


Inventions That Have Earned Wealth 


By CHARLES FREDERICK CARTER 


structor in the University of Vir- 
ginia, Lewis Edson Waterman took 
to soliciting life insurance in 1880 
when he was 43 years old. Learning by sad 
experience, as many another man has done, 
that prospects often change their minds, 
while ес for a pen to sign an application 
for a policy, Waterman armed himself with 


FTER trying carpentering, school 
teaching, and a position as in- 


This Is the Story of the Fountain Pen as First Con- 
ceived and Developed by Mr. Lewis Edson Water- 
man, Likeness Appears in the Center Photo 
Herewith. 


The Story of the Fountain Pen as Per- 
fected Ley Waterman, Is One of the 
esting 


ost Inter- 
t Mr. Carter Has Yet Given Us. Unlike 


Many of the Leading Fountain Pens Now on the 
Market, the Pen Retaining Mr. Waterman's Name 
Is One of the Simplest Imaginable, as Becomes 


a fountain pen one day, when he hoped to 
sign up a candidate for a big policy. 

At that time more than two hundred 
patents for fountain pens had been issued 
and many varieties of such pens were on the 
market. They were good average pens, too. 
That is to say sometimes they wouldn't give 
down any ink at all; at other times they 
would give down by the gallon; but the 
average was all right. 

As Waterman's victim touched that 


fountain pen to the dotted line, it let out- 


a great blot of ink in a sudden access of 
generosity, flooding the paper so that it had 
to be thrown away. While Waterman hur- 
ried back to his office to make out a new 
form, a rival came along and signed up the 
prospect. 

This so embittered Water- 
man that he abandoned the 
life insurance business and 
turned his attention to the de- 
velopment of a fountain pen, 
that would write. After three 
years of tireless experiments, 
that always ended in disap- 

intment, he hit upon the right idea. 

is first patent was granted in 1884. 

The difficulties which other near-invent- 
ors had found insurmountable had been the 
insufficiency and irregularity of the feed, 
and the inability to control flooding, or 
blotting. 

Waterman's feeding device is made out 
of a single piece of hard rubber containing 
on one side a plain square groove in the bot- 
tom of which are slits or fissures 3/64 of an 
inch wide and 1/16-of an inch deep. This 
small feed piece being inserted into the open 
end of the ink reservoir, the ink flows down 
the fissures, while air passes up into the 
reservoir through another slot, so that every 
drop of ink may be used. This arrange- 
ment, with tiny cups in the "spoon," or 
feed piece beneath the pen, automatically 
regulates the feed and effectively prevents 
flooding. 

Waterman's first establishment was in the 
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rear of a cigar store on Fulton Street in New 
York City. The first year's output of 200 
pens was made by hand. Then he did what 
every business man who hopes to succeed 
must do: he advertised his Ideal Fountain 
Pens. That first advertising campaign 
wasn't much to speak of, for Waterman's 
capital was extremely limited, but it brought 
in so many orders, that he was obliged to 
increase his facilities. 

Development of the fountain pen busi- 
ness, thus begun, has never ceased. Early 
in 1921 a new factory, the sixth now in con- 
stant operation, with a floor area aggre- 
gating 250,000 square feet, was opened in 
Jersey City, N. J. Two other factories are 
in New York City, two in Seymour, Conn., 
and one in Montreal, Canada. 
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Here's the Fountain Pen De Luxe—Solid Gold Shell With Inset Diamonds— 


Price? Ah, Yes—$250. 


Fountain pens cannot be stamped out by 
the million by automatic machines, as is 
possible for bottle caps or cheap alarm 
clocks, but must be carefully made by highly 
skilled workmen. Measurements must be 
accurate within the thousandth part of an 
inch. In some steps the supersensitive fin- 
gers of the workman gages the work by the 
"feel." No fewer than 210 distinct opera- 
tions are required to turn out a completed 
fountain pen. Just to give an idea of the 
extent of the gold pen manufacturing part 
of the business, the sweepings from the bo 
of the room in which the pens are ground 
are sold for $4,500 a month, while more than 
$500 worth of gold is reclaimed monthty 
from the water in which the grinders was 
their hands and faces. Every grinder is sup- 
plied with a new pair of overalls each month, 
the old ones being burned, in order that the 
gold in them may be reclaimed from the 
ashes. Each pair yields about $5 worth. 
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Today there are more than twelve hun- 
dred employees on the Waterman payrolls, 
three hundred of them being in the e:.ecutive 
offices, which, with the retail store at the 
corner of Dey Street and Broadway, occur y 
an entire building. Branch service stores 
are located in Boston, Chicago, San Fran- 
cisco, Montreal, eleven cities of Europe and 
several cities of South America, for the cor- 


Readily Apparent by Inspection of the Sectional 
Drawing and Detail of the Feed at the Right of the 
Illustration. The First Year's Output of Fountain 
Pens, All Made in the Rear of a Cigar Store in New 
York City, Was but 200 Pens, While Today It Would 
Require a Good Sized Ocean Steamship to Carry 
One Year's Output of the Waterman Fountain Pen 
Alone, Not to Mention pert Scores of Others on the 
et. 


nerstone of the Waterman business is service - 
to the user. No matter where they may 
wander, the users of fountain pens will find 
a repair depot within easy access by mail. 
Literally thousands of retailers thruout the 
world carry an assortment of fountain pens. 
Rival pens come and go, but no formidable 
competition has ever developed. Waterman 
died twenty years ago but his son, nephews, 
and grand-nephews are carrying on. 

Some fountain pens carried in stock retail 
for $250 each. f course one may buy a 
cheaper pen if one is willing to renounce 
diamond insets. But who would want to 
use a commonplace pen, costing as little as 
$2.50, when one could have a gorgeous gold 
affair like the pens carried by Lloyd George, 
Elizabeth, Queen of the Belgians, and the 
Prince of Wales? Special pens 
are made to order costing very 
much more than the ciamond 
studded stock styles. S-eak- 
ing of styles, there are no fewer 
than 540 distinct stock num- 
bers, each of which mzy have 
ten different grades of jen 
points; so that the vaults contain atout 
5,400 stock drawers, to meet the varying 
requirements of the writers of the world. 

The fountain pen has been develo: ed into 
a world-wide institution by extensive and 
continuous advertising. The first little 
quarter page ad. in the Century Магагіпе 
has been increased, until now upwar: s of 
$200,000 is spent annually to swell the de- 
mand for Ideal fountain pens. 

More than twenty millions of Waterman's 
fountain pens are in use thruout tke world 
and the number is being increased at the 
rate of more than ten millions a year. Even 
the Japanese, altho their own lanzuace is 
written in ideographs with a brush like 
Chinese, have taken a great fancy to foun- 
tain pens, for they are obliged to employ 
English as the language of commerce and 
diplomacy. 











By FERDINAND ELLERMAN 


QF THE THE MOUNT WILSON SOLAR OBSERVATORY, PASADENA, CALIF. 





Fig. 1. Photograph Showing ‘Black Lightning" Taken by Ferdinand Ellerman on Mount Wilson, California. 


HE phenomenon known as black 

lightning is one that is reproduced 

occasionally on plates or films that 

are exposed for recording images of 

the lightning flashes, and always 
excites curiosity. The phenomenon has al- 
ways been of interest to me, altho I had not 
secured any exposures which exhibited it, 
until the night of June 30-July 1, 1918, 
at which time Southern California was 
visited with a most violent series of light- 
ning storms, beginning about 10 o'clock in 
the evening and lasting till 5 A.M. 

The storm was the culmination of several 
days of sultry weather, and past along 
slowly from SE to NW. Very little rain 
fell, and very little wind accompanied it. 
There would be localized centers of activity, 
and from Mr. Wilson, where these plates 
were taken, six distinct centers of disturb- 
ances, covering an area of about 1000 
square miles, were visible at one time. 

Lightning storms are not common in 
this locality, and I was therefore not pre- 
pared for the wonderful display of aerial 
fire-works that it was my good fortune 
to witness. I did, however, get a camera 
ready, and exposed a number of plates, 
in order to get some good lightning flashes. 

When these plates were developed next 
Сау, a curious result was evident. The 
plates exposed during the earlier part of 
the night did not show апу reversals or 
black lightning, but as the night progrest, 
the plates showed more and more, till at 
4:30 A.M., when plate C165 (Fig. 2) was 
made, all of the flashes show black light- 
ning. 

The saying that ‘Curiosity once killed 
a cat” had no terrors for me, after witnessing 
this storm. I therefore began a search for 
literature on the subject to explain this 
reversal, which, while photographic, was 
not the ordinary reversal due to over-expos- 
ure and it is admirably illustrated in Fig. 1, 


where the tips or ends of the branches of the 
lightning are reversed, the edges dark and 
the strongest 
flashes bright 
with dark edges. 
During the 
search I came 
across an article 
on photographic 
reversals by Pro- 
fessor R.W. Wood 
of Johns Hopkins 
University (Astro- 
physical Journal 
17, 1903, p. 361) 
in which he de- 
scribes the Clay- 
den effect, a phe- 
nomenon of acer 
tain kind of photo- 
graphic reversal, 
and the following 
is quoted from 
that article. 
“The Clayden 
effect, which is the 
type chiefly to be 
dealt with in the 
present paper, oc- 
curs when an ex- 
posure of about 
1-1000 of a second 
or less is given, 
and the plate fog- 
ged subsequently 
у exposure to 
diffuse light be- 
fore development. 
If images of elec- 
tric sparks are 
thrown on a plate, 
and the plate is 
thenexposedto the 
light of a candle 
for a few seconds, 
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the sparks will develop reversed, 
which is not the case if the exposure 
to candle light precedes the im- 
pression of the spark images. . . 
As I showed several years ago, the 
Clayden effect, or the type of re- 
versal giving rise to the phenomenon 
of dark lightning, results from the 
action. of a light-shock on the 
late, before its exposure to diffuse 
ight.” 

The Clayden effect, as explained 
above, would solve the mystery of 
black lightning, if only the first 
flash or image reversed, and all the 
subsequent ones were bright. Here 
would be the simple reversal of the 
first flash by the illumination of 
the background from subsequent 
flashes, causing the background 
to develop strong, and leaving the 
places clear where the first light- 
ning images were. But the explana- 
tion of such combinations of re- 
versals as Figs. 1 and 2 show is 
not satisfactorily given, especiall 
in Fig. 2, where every main flas 
shows reversal, and of equal inten- 
sity, and yet it was these very 
flashes that illuminated the back- 
ground, and there was at least one 
minute time interval between flashes 
so that the last one must have 
been impressed on a slightly fogged 
background, and yet there 15 strong 
reversal. 


“Dark Lightning” Experiments in the 
Laboratory. 


The Clayden effect as produced in 





Fig. 2. Another Remarkable Photograph Showing ‘Black Lightning," Which 
Was Taken by Ferdinand Ellerman on Mount Wilson, California. 
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“ТҺа{ I am smaller still than you. 





the laboratory is beautifully 
shown in Fig. 3. Here we have 
two spheres about seven inches 
in diameter, separated by an 
air gap of about three inches. 
A difference of potential of 
about 220,000 volts fails to 
break down the dielectric, until 
a vulcanite (hard rubber) rod 
is brought close to the top of 
one of the spheres, when ioniza- 
tion ins and carries the 
current along the lines of force 
in a curved path to the top of 
the other sphere. A number 
of sparks follow the same gene- 
ral direction, then the dielectric 
breaks down between thespheres 
and when the arc is formed 
giving the high flare, the back- 
ground is illuminated. When 
a plate has been exposed to an 
image of this, we find that 
the images of the first sparks 
are reversed, more or less com- 
pletely, according tothe strength 
of the spark-image or fogging 
light. Наа the plate been 
covered before the arc formed 
all the spark 
images would 


Fig. 3. 
charge Took Place at a Potential of 220,009 Volts Between Two Seven- 
Inch Metal Spheres. 


А nega- 
tives accom- 
panying the 


. Tam 
indebted for 
this illustra- 
tion, to Pro- 
fessor Harris 
I R of 

land Stan- 
ford Jr. Uni- 
versity, who 
‘kindly sent me negatives and permitted 
me to use them for illustration. 

In making experiments on the Clayden 
effect, it is found that the greater the 
difference in actual time of the light shock, 
and of the fogging exposure, the easier 
the reversal is produced. The weaker 
the light shock, the weaker the fogging 





“Dark Lightning’? As Produced in the Laboratory. The Dis- 
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Pigs: Images of Electric Sparks Reversed by Fogging the Plate After Exposure, for 1,2, 3, 4 and 5 Seconds, to 
a Weak Light, Illustrating the Clayden Effect. i ckgro 


Plate Which Were Protected. 


exposure necessary, and conversely, the 
stronger the light shock, the stronger is 
the fogging exposure necessary, until a 
limit is reached, perhaps when images, 
such as those of lightning, are so strong, 
as in Fig 1, that the light action has gone 
too far to be capable of reversal by subse- 
quent fogging. 


.lSEC. PROTECTED 


The Bright Images on the Dark Ba 


If a series of spark images are 
imprest on a plate, and half the 
plate is fogged by one spark, 
and the other half is exposed to 
a candle or lamp sufficiently to 
fog it, then, on development, 
the half fogged by the one spark 
will show nothing but fog, while 
the other half will show the 
spark images as positives, illus- 
trating the fact that the fog- 
ging must be of a soaking kind. 

f the plate is held farther 
away from the spark, and the 
fogging is done by exposure to 
8 or 10 sparks, a weak rever- 
sal is obtained. The duration 
of the first exposure must be 
very short, preferably 1-10,000 
second or less, altho reversal 
can be obtained with exposures 
as long as 1-1000 second, as 
Professor Wood has shown in his 
article referred to. 

To anyone wishing to make 
experiments in the line of dark 
lightning, I would offer the fol- 
lowing suzgestions: 

Have at least three cameras, 
not necessaril 
large, wit 
lenses of good 
quality having 
aperture of 
Е/8. Films 
are more con- 
venient than 
plates for rapid 
changes. 
Change the 
fim in one 
camera after 
every flash; in 
the second af- 
ter two or 
three flashes, 
and in the 
third camera 
let quite a number of flashes impress them- 
selves. Inthat way, it seems to me, much 
could be learned about this subject. 

As the summer is before us I hope that 
readers of this article will take up the matter 
as suggested above, and I shall be pleased 
if I can be of assistance to anyone under- 
taking the work. 


und Are the Parts of the 


The Smallest Thing Extant 


By 


GRAIN of sand lay on the floor, a 
tiny thing indeed, ; 

So very small a particle, the eye 
could scarcely heed. : 
This mite of stone by vanity was carried 

quite away, 
And said, "I am the smallest thing exist- 
ing here today." 


“Well, well," spoke up another voice from 
somewhere down below, 
*Your views I have to contradict, you do 
not seem to know 
I and 


my friends within : 
That little heart of yours reside, so we 
| the title win." 
The mite of sand was sorrowful, this woe- 
ful news to hear, 


So greatly it affected him, he shed a stony 


tear. 

And then began the tiny grain, "I never 
heard of you; ; 

And furthermore I can't believe the 
things you say are true." 

"That's easy!" said the stranger voice. 
“You did not know of me. 

Because I am so very small my form 
no one can see. ў 
So now perhaps you'll understand just 
why I ought to rule. К 
My name? Oh, yes, I most forgot, ’tis 
Bobby Molecule.” 
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The disappointed grain of sand had just 
begun to weep, 

When lo! another stranger voice came 
calling from the deep, 

And to the Molecule it said in tones of 
lofty scorn, 

“You are of great and ponderous size 
and from my kind are born.” 


The Molecule, who up to now, had 
thought himself so small, 

Began to quake for fear that he would 
lose his place withal. 

“If you are smaller still,” said he, “then 
kindly give your name, 

For I will not give up my place just to 
advance your fame.” 


“Then listen,” said the tiny voice, “and 
you will understand 

Just how we are the smallest things in 
Lilliputian Land. 

Alone we have no value, but ’tis our 
reunions form 

All combinations that exist, subject to 

_ nature’s norm. 


“Upon a needle’s tiny point, you may 

^ believe or not, 

A hundred thousand of my kind could 
do the latest trot. 

They call me indivisible; the very small- 
est thing, 


323 





E, Jr. 


They christened me the Atom and I'm 
going to rule as king.” 


The Molecule was just about to render 
up the crown, 

When from Infinity there rose a whisper 
soft as down. 

“Your arguments have been in vain,” it 
said in accents gay, 

“I claim the right to rule as king of all 
small things today. 


“I am a million times at least a smaller 
thing than you, 

Your movements I control and guide, 
in everything you do. 

I am pure Electricity, I stand in man- 
kind’s grace. 

Primordial in Nature I pervade the cos- 
mic space. 


“My name it is Electron, and I am the 
most minute 

Of anything that’s known to man, and 
this you'll not dispute.” 

The Atom quite reluctantly—hard smitten 
with his loss— 

Knelt down and past the longed-for 
crown unto his new-found boss. 


And as the tiny group of four went whirl- 
ing on thru space, 

I wondered if some smaller thing would 
take Electron’s place. 





The Aerocycle 


OW anyone can ride a “опе wheel bi- 
cycle" and a опе wheel motor 


cycle; a new kind of vehicle which is 
а combination of a motorcycle and an air- 
It is called 


plane now makes this possible. 
an “‘aerocycle.” 


in making it, but for the ‘ends’ I must say 
it is made of the ends of a motorcycle and 
an airplane!” 

- As will be seen in the picture, a fairly 
long extension is rigidly secured to the back 
of a motorcycle, being braced by a length 
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Talking of Sport неге We Have the Aerocycle and the Aerolaunch. In Either Case Advantage Is Taken of 
the Effect Created by the Wind Surfaces Which Also Manifests a Distinct Stabilizing Characteristic. 


The Aerocycle Has But One Wheel, the Horizontal Planes and Vertical Aerial Rudder, Serving to Balance 


the Vehicle When It Reaches a Certain Speed. 


The Launch Will Tend to Be Lifted Further Out of the Water, 


as the Speed Increases and Thus Reduce the Resistance Encountered in Driving the Hull Thru the Water 


Having asked the inventor of the aero- 
cycle if he had constructed it from odds and 
ends, he replied, “Мапу say it is ап odd 
looking 'bus, but I have used no 'odds' 


of tubing which is forked and fastened to 
the axis of the wheel. At the end of this 
extension is an elevating plane, a vertical 
rudder, and a starting and landing wheel. 


The Fonolier, A Light For The 


In the accompanying photograph is 
shown the latest electric battery light, par- 
ticularly designed for use on the phono- 
graph. The phonograph light is making 
its need more manifest each day, particu- 
larly where the talking machine is in a 
dark corner of the parlor or other room. 
Often records have been scratched by 
taking a chance in trying to change 
needles or in lowering the reproducer on 
the moving record, when the suríace of 
the record could not be clearly seen. 

The Fonolier, as it is called, comprises 
a lamp and a neatly made battery measur- 
ing 4x 3 x 1%" for supplying current. 
When the battery becomes exhausted, the 
contact screw, forming the switch at the 
back of the clamp fitting over the top 
of the battery is loosened, and the lamp 
unscrewed from the socket built into the 
battery, the lamp attachment is then 
screwed to the new battery. 

On the average, a battery will last from 
one to three months, depending upon how 
often it is used. The lamp is fitted with 
a nickel reflector and the whole device is 
very neat and unobtrusive, the battery 
being neatly covered with black book- 
cover paper. The lamp is lighted by turn- 
ing the switch screw to the right; turn- 
ing it to the left extinguishes the light. 

There have been several battery type 
phonograph lights brought out from time to 
time, but some genius undoubtedly will 


Digitized і Goci gle 


shortly perfect a simple and reasonably 
priced electric light for the phonograp 
which can be operated on 
lighting circuit, by simply con- 
necting the light by means of a 
flexible cord and attachment 
plug to a base receptacle or 
the chandelier. Itis really 
quite a peculiar thing when 
one stops to think about / , 
it, that so little ap- Ё 
parently has been done 
in the inventive field 
and with the modern 
phonograph so far as 
electricity isconcerned. 
There should certainly 
be room for a vast lot 
of improvement in talk- 
ing machines, thru the 
combination of electric- 
ity and mechanics. 
True, we have electric 
motor-driven phonographs, 
but even these are few and far 
between, the winding of the 
motor still being done manually to a very 
large extent. There seems to have been 
quite a little trouble encountered іп per- 
fecting a satisfactory. motor-drive for 
phonographs, which would cause the ma- 
chine to rotate at a sufficiently constant 
speed, and the second problem has been the 
elimination of noise. 


110 


volt 


324 




















The engine and the extension nearly balance, 
the extension being a little heavier. The 
elevating plane is 4mmovable, i.e., it is se- 
cured rigidly to the extension. It is abso- 
lutely automatic in its action. It is interest- 
ing to note how automatically it works. 
You will understand this, when you con- 
sider what takes place while starting and 
stopping. During the slower speeds at 


- which the vehicle travels when first starting, 


the starting wheel is on the ground and the 
elevating plane is inclined at its greatest 
angle. This great angle causes the exten- 
sion to be easily lifted while the vehicle 
is traveling at a comparatively slow speéd. 
As the speed is increased, extension lifts 
still more, the angle is decreased and the 
elevating plane assumes an approximately 
horizontal position, until the entire vehicle 
is in its natural “high speed" position, 
at which time the elevating plane stops 
rising and furnishes only enough lifting 
power to hold the entire vehicle in this 
position. 

Therefore it will be seen that this auto- 
matic elevating plane accomplishes two im- 
portant functions; firstly, it causes the 
starting and landing wheel to stay off the 
ground most of the time, i.e., it is only 
on the ground when the aerocycle is run 
at a comparatively slow speed; secondly, 
it prevents the vehicle from being tipt 
over towards the front. This is exactly 
what is desired and it is accomplisht by 
simply having the elevating plane rigidly 
attached to the extension. 


The steering arrangement is very simple 
and is similar to that found on airplanes. 
A cross bar is attached to the pivoted bar 
which supports the vertical rudder. A 
wire from each end of this cross bar leads 
to the ends of the handle bars. The wires 
pass thru several eyes. 


The aerocycle offers a new sport for 
"speed kings." It is the fastest “апа” 
vehicle known. 


This vehicle can, of course, also be built 
for foot power and can be propelled like a 
bicycle. 


Phonograph 
Illustration, One of the Latest 


Battery Type Pho h Lights fs Shown in O 
atte-y Type порта ig s wn in Opera- 
tion. Whenever the Talking Machine Happens to 
Be in a Dark Corner, and There Is Danger of Scratch- 
ing the Records, 
These Little Lights 
Perform a Valuable 
Service, and the 
Editors Have Used 
One of Them with 
Great Satisfaction 
m x Some Ge- 
nius Will Wire the 
Phonograph  Cabi 
net of To-morrow 
| So That a Light Is 
Also Supplied for 





The First Elevated Railroad in New York 





The New York and Yonkers Railroad in the '60's, One View Reproduced from “Harper’s Week] 
wich St.; the Other Shows the Inventor in a Handcar, from an Old Photograph in the 






N the late '60s of the last 
century, the proposal was 
made to build an elevated 


tailroad i from lower New 2 Leave LEAVE аните pE v A 
York City up to Yonkers; Z |sing Sing Yonkers | Dey St. p 

and we illustrate from old КЖ rA eodem E : 
records the first elevated rail- 4- | [axe [925 ^ Railroad, 
road in lower Greenwich St., peek ый 

New, Хог City. -Itihas not E 6.30 л.м | 7.45 a.m. | 8.45 a 

yet reached Yonkers. These S os Чол отв 


pictures go back to 1868. The 
idea then was to produce a 


; > i Dey St. | Yonkers 
very simple structure, carried t d 5 Change of Time. 
by a single row of steel col- $ 125 рм. 235 ғи 348 ra. 
umns, оп which cars were to * а s s Е ы 2 Рстовек 16TH, 1872. 
be driven by cable. 2 : : 
; 3 Sing Sing 
One idea was to have the S [gorx|e0 " leas " Between Battery and 29th St. 


driving lay of the cable be- 
tween the rails, while the re- 
turn was to be underground, 
the hollow columns presum- 
ably offering a tempting sug- 
gestion for carrying the cables down 
to the level of Mother Earth. This 
idea was, however, abandoned in favor of 
having both lays of the cable practically 
on the track level. One of the views 
shows the end of the road near the Bat- 
tery and Greenwich St., New York City, 
with the ends of the rail bent up to pre- 
vent the cars from running off. This cut 
is from Harper's Weekly of 1868. From 
an old photograph in the possession of the 
New York Historical Society, we repro- 
duce a view of the railroad with the in- 
ventor or the deviser of it riding thereon 
in a handcar; in both these views not the 


New 


Unless some form of tester (usually 
crude and home made) is available, it is 
at present common practise to replace 
with new fuses, all the fuses of a cutout 


This Useful Device Comprises a Flashlight 
and Two Standard Edison Sockets in Which 
the Test Lamps Are Placed. The Flashlight 
Can Be Used to Illuminate the Fusebox, and 
by Means of the Lights Shown, the Fuses 
Tested Rapidly and Accurately, the Lights 
Flashing Up if the Fuse Is O. K. 


box in which one fuse has blown, waiting 
for a future opportunity to make a test to 
detect the blown fuse or fuses, and to re- 
place in stock the fuses which have not 
operated. 


“NOTICE. 


Passengers via New York Elevated Railroad. 


8.05 " 
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A Time-Table of the Elevated Railroad in 1872, Showin 
Service It Afforded and the Stations at Which It ET 
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least interesting part is the aspect of the 
city before the days of steel frame struc- 
ture, of knee-length skirts and other mod- 
ern improvements. 

The publication of this article was 
brought about by the accidental finding of 
a time-table of the elevated railroad as it 
ran in 1872. Its route extended from near 
the Battery up to 3lst St.; leaving it at 
31st St, a short walk brought the traveler 
to the old Hudson River station near 10th 
Ave., whence the local trains for stations 
on the Hudson River Railroad used to 
start. It took some time to get from 31st 
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TIME TABLE. 





L of 1868, bing Sha Passenger Car in Lower Green- 
osse 


ssion of the New York Historical Society. 


St to lower New York in 
those days, as there were no 
trolleys and street cars and 
the omnibuses were horse- 
drawn. The omnibuses in 
those days averaged not much 
more than five miles an hour, 
so for dwellers on the banks 
of the Hudson the steam- 
driven elevated road short- 
ened their trip downtown 
probably not less than thirty 
minutes, a very important 
gain. 

Immense opposition to the 
project was excited, and the 
courts were kept busy with 
litigation in damage suits for 
many years. 

The first practical operation 
of the road was by dummy 
engine, which was certainly 
obnoxious to the residents, and the effect 
of the discharge of smoke and steam was 
perceptible on awnings and painted work 
of houses all along the line. 

Among the early cars used on the road 
were some with specially low centers of 
gravity, the floor between the trucks being 
carried far down almost to the level of 
the roadbed. The end compartments were 
reached by short stairways. People were 
dreadfully afraid the cars would fall over 
sideways. Of course there was no more 
danger of this on an elevated structure 
than on the ground, and such an accident 
on the ground is almost unheard of. 


the Limited 
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Lamp “Fuse Tester" 





An appliance designed to do away with 
waste of time and money to discover a 
blown fuse is here illustrated. 


Essentially, it consists of a device to 
test fuses in situ, with safety, while the 
back of fuse is illuminated by the light 
from a dry-cell flash lamp. The tester is 
held in one hand, the light flashed on, and 
the necessary contacts are made by means 
of the two-contact points shown in the 
illustration—one a stiff heavy rubber in- 
sulated wire—and the other a rubber in- 
sulated flexible wire. The result of the 
test is immediately apparent by the light- 
ing or remaining dark of the two test 
lamps arranged in series. 
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New Science Wrinkles 


SEEING THRU THE SKIN. 


Prof. Lewis Farigoutte of the Uni- 
versity of Paris has recently written a 
book, which seeks to prove that the 
eyes are not absolutely necessary for 
seeing things, and in fact, that an in- 
dividual can see even without his eyes. 
Prof. Farigoutte has supported his 
theories with some very remarkable 
facts, and altho the medical authorities 
seem to view the story with consider- 
able skepticism, it may be, that Prof. 
Farigoutte will eventually convince the 
medical fraternity. 

There are, as every individual knows, 
and as has been described from time 
to time in this magazine, many different 
varieties of nerve endings in the skin, 
which modern histologists have demon- 
strated, as being in the outer layer of 
the. dermis (the sensitive layer of skin 
beneath the epidermis). 

There is another form of nerve end- 
ing described as occurring in the epi- 
dermis of a pig's snout; these nerve end- 





Can We See with Our Skin? Professor Lewis Fari- 

outte, of the University of Paris, Claims That Tests 

ve Demonstrated That the Skin Contains Peculiar 
Nerve Terminals Which Act as ''Eyes" 


ings are composed of microscopical ex- 
pansions interposed between the cells. 
Prof. Farigoutte says that these forms 
of nerve endings have to do with the 
sense of touch, and some of them are 
also associated with the sense of vision. 
He pictures these microscopic expan- 
sions as being little eyes, as found in 
many invertebrates, and thus, that a 
collection or a group in certain parts 
of the body, would constitute a com- 
pound _eye. 

The visual impulses originating from 
the skin are then transmitted via the 
central nervous system, in the same 
manner, that the impulses írom the 
eye are conveyed to the optical lobe 
or any other center of sight. 

Prof. Farigoutte has conducted his 
researches on hypnotized subjects, who 
were blind, aud is willing to stake his 
reputation upon the truth of his dis- 
covery. If such a discovery is absolutely 
authentic, it at least suggests a way for 
the blind to see, when they have been 
properly trained for this work. 


NEW VACUUM CLEANERS FIT BODY 


This miniature vacuum cleaner weighing 
but six pounds is slung cn the left hip of 








Our Cut Shows the General Service Vacuum Cleaner 

and Operator, Illustrating the Method of Attachment 

to the Person, and Showing How Conveniently it 
Can Be Manipulated. 


.g user and travels about with him during 
*?-"his cleaning operations. 


The portability 
of the machine and the freedom that it 
gives the operator, make it particularly 
useful for difficult indoor work, such as the 
cleaning of deep mouldings in plaster or 
books in large libraries and for all general 
purposes. It is claimed, that efficiency is 
gained by its light weight and by its going 
everywhere with the operator. Quite re- 
markable examplesof its efficiency and rapid- 
ity of its operations are furnished by the 
work it has done in the library of the Uni- 
versity of Pennsylvania and in the Phila- 
delphia National Bank. It would be hard 
to find any place where it would not prove 
exceedingly useful. 


A MECHANICAL SHOEBLACKING 
MACHINE 


It may be the fortune of some of our read- 
ers to seat themselves in a comfortable 
chair and have their shoes polished by 
machinery. The illustration shows one of 
the recent, highly perfected appliances for 
doing this necessary work, and the distinct- 
ive peculiarity of this machine is that its 
operations are complete. In some of the 
machines a man has to be in attendance; 





A Mechanical Shoeblack That Cleans and Polishes 


Your Shoes in Опе and a Half Minutes and Expects ` 
No Tip for Doing It. It Is Supposed to Dothe Work 
of Four Active Boys. us 
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he holds the rotating brushes in contact 
with the shoes and gives the final artistic 
touches by the regular hand appliances. 
But the machine which we illustrate here 
is a completely automatic mechanism. The 
coin is inserted in the slot and the machine 
does the rest; dusts the shoes, dries them, 
polishes and brushes to a shine and finall 
rubs with a cloth to give the finishing toüch 
to which we have now become accustomed. 
One and a half minutes only are required 
for the process. The machine falls in the 
class of automatic vending machines, and 
its exploiters believe, that it will obtain 
very extensive introduction and apprecia- 
tion from the public. 


TESTING INSULATORS 


The very high tension electric circuits 
now used for long distance power distri- 
bution require the highest grade of in- 
sulators. These insulators are made of 
the most carefully selected material and 
are rigorously tested before leaving the 


factory or before use. They are subjected 





A Spectacular High Voltage Test Conducted on a 
Suspension e Insulator, Such as Is Used on 
High Tension Transmission Lines. The Voltage Is 


Increased During the Test until the Discharge 


Breaks Down the Air Dielectric and Flashes Over. 

The Insulators Here Shown Are Quite Large Affairs 

or About as Big as Dinner Plates, and the Flashover 

Took Place when the Voltage Was Raised to a Po- 
tential of 430,000 Volts A.C. 


to a very high potential until the point 
called the “flashover” is reached, when 
the spark is discharged and leaks from 
terminal to terminal outside of the in- 
sulator. 

This discharge is kept up for a long 
enough period to detect any weakness in 
the porcelains. Another test which may 
be said to be applied once for all on a 
standard shaped or experimentally shaped 
insulator, is called the “design” test, to 
determine whether the shape of the in- 
sulator is such as to restrict the discharge 
to the air. The test is made still more 
conclusive “by sprinkling the surface of: 
the insulator with water so:as to make a 
rainy day test. 

- The cut shows a wonderful aerial dis- 
charge produced during the testing oper- 
ation of some insulators at a potential of 


430,000. volts А.С. 





New Water Wheel Electric Plant 

































‘Considerable attention has been lately 
iven to supplying farmers all over the 
with power stations for their domes- 
tic needs. Some of the largest electric 
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companies and wind mill manufacturers 









ha lon at work along this line. 

We illustrate a special undershot water 
псе for the farmer’s use. This is an 
dershot wheel, carried by pontoons, so 
he structure can be floated on а гип- 

i with the lower blades of the 
immersed in the current. Five 
shes of water is enough to float it, and 

hatter how much the stream may rise 
il апе to freshets, the wheel will always 
ormly immersed because of the sup- 
ng frame being carried on floating pon- 
toons which our diagram shows, and which 
rise and fall with the water keeping the 
lower blades of the wheel at a uniform 
depth. 

he plant can be variously arranged. „Our 
diagram shows a water wheel at the right, 
which by multiple chain and sprocket wheel 
ring, drives the dynamo seen at the left. 
The @упато proper may, of course, be 
driven by a leather belt, but the multiplica- 
tion of the speed of the slow rotating water 
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The Photo- 
graphs and Dia- 
gram Herewith f 
Show a New 
and Novel Form 
of Floating Wa- Ё 
ter Wheel Elec- p 
tric Generating 
Plant. It is 
Anchored in a 
Convenient 
Stream and 
One of the Re- 
volving Paddle 
Wheels is 
Caused to Drive 
an Electric Dy- 
namo to Supply 
Lamps, While 
One of the 
Wheels May 
Drive Pumpor 

Othe: Device. 


wheel is effected by the very efficient chain- 
drives, which have obtained such wide 
popularity among the mechanics of the day. 

The electric generator supplies current 
for a number of purposes about the house 
and barn, including electric lighting. 

We show at the left a second water wheel. 
This wheel has no gearing connected to it 
for increasing the revolutions per minute 
of its driven machinery, and is supposed to 
directly actuate a pump for pumping water. 








The advantage of such plants as these is 
that 24 hours of low power may be accumu- 
lated by storage battery or water reservoir 
so as to enable the power to be used at a 
higher rate for a few hours, if such may be 
necessary. 

One illustration shows the duplex water 
wheel pontoons ready for launching. An- 
other shows the interior machinery, while 
the diagram shows clearly the multiplying 
gears. 


The Smallest Telephone 


This portable tele- 
phone, по thicker 
than an average 
pencil, is being 
manufactured in 
Germany. It is 
called the “Рһопо- 
phor.” When tele- 
phoning, simply 
stick the receiving 
end in your ear 
and talk into the 
double-disked 
mouthpiece after 
you have attached 
the instrument to a 
city telephone wire. 
A register for ring- 
ing up the number 
of calls is also part 
of the apparatus. 
As yet, the authori- 
ties have forbidden 
118 use, altho it has 
been patented. The 
young lady is 
shown demonstrat- 
ing how light the 
“Phonophor” is. 
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and how port- 


able. 

The minia- 
ture receiver is 
smaller than 


the 5 pfenning 
piece which is 


an Extremel: 
Set to Aid 





Here We Have the Latest German Invention— 
Small Yet Complete Telephone 
е Deaf in Неагіп 
Receiver Which Fits into the 
Than an American 5с Piece. 
and Battery are Carried in the hand bag. 


about as big as an American five cent-piece. 

The “Phonophor,” probably the small- 
est telephone of electro-magnetic type 
constructed so far, is of considerable in- 
terest to all electrical and telephone men, 
as aside from the de Lange thermo-tele- 
phone, in which a fine U-shaped platinum 
wire is rapidly heated and cooled in syn- 
tony with the fluc- 
tuations of the tele- 
phone current, this 
receiver represents 
a most remarkable 
piece of work when 
it is considered that 
in this small com- 
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pass are included 
two electro - mag- 
nets, wound with 


extremely fine wire, 
probably about No. 
50 B. and S. gage. 

The permanent 
steel magnet of the 
receiver is enclosed 





Better. The in the longer 

ar is Smaller chamber shown. 

The Microphone It is here shown as 
a deaffone. 
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Editor’s Mail Bag 


WE ARE DETERIORATING 


EDITOR SCIENCE & INVENTION: 

, Having been a reader of your magazine, 
virtually since its inception as Electrical 
Experimenter, I have been enabled to note 
the gradual metamorphosis of Science EF 
Invention from a technical publication to a 
purely juvenile science periodical. 

The present status of your publication is 
not up to the original standard which has 
been maintained in the past. This has 
been the unanimous opinion of numerous 
former readers of the magazine, who evince 
no desire to resume subscription. 

I sincerely trust that Science 67 Invention 
will in the near future represent a publica- 
tion of interest to the technically inclinéd 
of higher plane than most of its readers 
now represent. 

Yours respectfully, 
Simon MENDELSOHN. 
Chicago, Illinois. 

(Please realize in the first place that with 
a magazine such as SCIENCE & INVENTION 
you have, editorially speaking, to satisfy a 
great variety of desires on the part of the 
readers. If you don’t think so, the next 
time you are visiting your Public Library 
or oftentimes when traveling, you will be 
Surprised at the great variance in age of the 
people whom you see reading a magazine of 
this class. It is certainly evident therefore, 
that if we publisht a magazine edited in the 
fashion you suggest, that we most surely 
could not expect to obtain the support of the 
younger science students. Not only this, 
but you must not forget that the average lay- 
man, and by this we mean people whom you 
meet every day anywhere, and who have a 
certain amount of liking for scientific subjects, 
will not—and we might as well say cannot— 
read the heavy technical articles written in 
the usual scientific style for deep scientific 
scholars. 

We feel sure from our past editorial 
experience and speaking of course from the 
business viewpoint—as no magazine can 
exist if the circulation and advertising features 
are ‘not carefully watched and properly 
handled—that if you were to rely on the 
really very small number of pure science 
readers who would like to see a monthly maga- 
zine filled up with long, dry articles, on such 
subjects as Biology, Medicine, Entomology 
and so on thru thirty or forty subjects which 
the average lover f science knows very little 
of, you would find yourself high and dry on 
the island of bankruptcy before long. 

Our experience in interviewing many 
people in all walks of life who read ЅСІЕМСЕ & 

NVENTION every month and like it,—and 
this includes doctors, lawyers and engineers, 
men who had the benefit of a college education 
and know something at least of true science,— 
only gives us а stronger resolve to endeavor to 
present in cach succeeding issue of our journal, 
the latest and most interesting happenings in 
the world of science and in a palatable 
manner so to speak; the average reader of a 
magazine of this type we have found, will 
not sit down and read page after page of dry 
text. What he likes to look at first, are the 
pictures апа after that he will probably 
condescend to read 500, 1000 or possibly 1500 
words once in a while if it is popularly 
written. 

We try to write our articles or have them 
written in as popular a style as possible and 
also in an entertaining manner and they must 
be authentic. 

You say, that the present status of this 
publication “is not up to the original stand- 
ard," and we certainly do not agree. with 
you at all—for many of our ablest readers, 
men of wide experience and reading, have 
repeatedly told us that SCIENCE & INVENTION 
has improved progressively each year, and to 
the best of our belief we never have publisht 
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such an excellent variety of popular scientific 
articles, written b eminent scientific authori- 
ties, as we are publishing today.— EDITOR.) 


THIS JOKE IS ON US 


The biggest joke you ever publisht is your 
announcement occupying the center of your 
scientific humor page. 

‚ You state there that “copied” jokes have 


little or no chance—while all around your 
announcements are copied jokes, and ye 
gods! of what ancient vintage. 

—C. J. Barr. 


Fort Wayne, Ind. 

(True, friend, very true. We know it, but 
what can we do? Print none at all? Noto 
suppose, Mr. Ball, YOU sit down and send 
us a few real ones—just think, $3.00 and 
$1.00 per!! —EDITOR.) 


СОЧ 


We Herewith Present the Editor’s Mail Bag 
Which We Publisht as a Monthly Feature 
Some Time Ago, but We Have Received Such 
a Number of Letters Recently Commenting on 
SCIENCE & INVENTION and Its Policies 
That We Have Decided to Publish a Number of 
These Letters Each Month. Write and Tell Us 
What You Think of SCIENCE & INVENTION, 
but Try and Limit Your Discussion to 200 
Words or Less, as We Want to Publish as 
Many of These Letters on This Page as We 
Can. Address All Letters for the Editor's 
Mail Bag to—Editor, SCIENCE AND INVEN- 
TION, 233 Fulton St., New York City. 
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HE LIKES DeQUER'S ARTICLES 


Editor Science & INVENTION: 

Your magazine is certainly a wonder; the 
articles are real gems, every one of them. 

In your November, 1920, issue, you have 
one article in particular, viz: “Dr. Pringle 
Discusses Life," by John De Quer, on 
page 726. It is so far ahead of all other 
articles discussing "Life" that there is 
absolutely no competition. I have heard 
so-called learned men get up at various 
meetings, and cuss and dis-cuss this subject; 
they usually wound up just exactly where 
they started, but this fellow De Quer really 
takes you some place and don't leave you 
either to get out ofa wilderness alone. 

The mistake most authors make on this 
subject "life" is that they discuss it a great 
deal like they discuss “Сой,” you have to 
take everything on *'faith;" it is all theories 
and no facts. 

The only thing that I did not like to the 
story is that it is like everything else and 
came “то an end;" let us hope that the Dr. 
will soon take care of the patients he had 
in the office, eat his luncheon, and take up 
the discourse again. 

Yes, we earnestly hope, that there will 
be many more such scientific articles along 
the same and similarlines. And the stories 
on other subjects in your magazine are of 
the same high type and large calibre. 

Cordially and Sincerely Yours, 
Dr. Frank A. Woopwarp, M.D., 


Los Angeles, U. S. A. 


WHAT HE LIKES 


Editor Science & INVENTION: 

The parts of your magazine I like best 
are Electro-Experiments, Chemistry, almost 
all kinds of experiments. 

I like the “How to Make It” Dept. 
Articles like “The Human Aura,” ‘The 
Moon Rocket,” and “In 1999," and the 
Scientific Stories cannot be beat. 

As the “Electrical Experimenter" your 
magazine stood in a class by itself, but it 
seems to be getting more like the other 
“new- invention" - books on the market 
until the May issue. I like the May 
number better than any other one, since 
you changed the name to Science (Invention. 

It is still the best magazine of its kind on 
the market. 
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Please give us more Science and less 
invention. The Editorials, too, are fine. 
You asked for criticism. This is mine. 
C. E. Сбіввв. 


East Peoria, Ill. 


WHY WE DO IT 


Editor SCIENCE & INVENTION: 

I would like to make a suggestion in 
regard to your excellent publication, 
Science & Invention. When you tell what 
is going to appear in the next issue why 
don't you print it? As an example in the 
pet number under the heading, “А Few 
May Articles," there were no less than 
seven articles given that did not appear in 
the May number. 

B. J. KINGSTON. 


Tippecanoe City, Ohio. 


ANSWER 


(We thank you for your suggestion, but 
altho at times we seem to see our way clear to 
publish the articles which are listed, it 
frequently happens that something new in the 
scientific field interests the masses and, there- 
fore, we have to get there and get there quickly 
if at all, hence some of the articles which are 
listed have to be removed. It is for this 
reason usually that articles which are an- 
nounced sometimes do mot appear until ai 
some future date when we see our way clear. 
Nevertheless. all the articles announced are 
usually publisht eventually.—EDITOR). 


WANTS MORE “MONSTERS” 
Editor SCIENCE & INVENTION: 

The article, ‘Monsters of Long Ago,” is, I 
consider one of the best which has appeared 
in Science E. Invention for some time. "It is 
more of the nature of *'Science," than the 
great portion of the magazine which is 
devoted to Radio, Electricity, etc. I am 
surprised that this magazine like others has, 
turned more to the spectacular and extra- 
ordinary instead of following pure science. 

Let us then have more Geology, and 
other natural sciences. 

hey are not in accordance with the 
new title which the magazine has assumed. 
Tueopore Н. Cooper. 
Batavia, М. Y. 


(Correct; we would like to do so, but the. 
majority of our readers want —unfortunately— 
“sugar-coated science." They abhor “dry” 
Science articles, and if we were to print only 
such our circulation would be 20,000, instead 
of 200,000, and that means that we could not 
үн all the good things we do now. Only 

y having a large circulation can we hope to 
keep up printing the variety toe give noto, to 
please every reader, so that each опе will find 
at least a few articles that he likes. —EDI TOR.) 


A HANDSOME BRICK—BUT 


Editor Science & INVENTION: 

I enjoy your magazine very much. How- 
ever, І am afraid that it is getting to be too 
much on the order of a kid’s magazine. 
Do not be mistaken; it is not as good as it 
was. I am sorry that it is getting worse 
for it can be the best magazine on the U. S. 
files. No doubt some of your proposed 
inventions would bring a tidy. sum if 
developed but they will never get you any 
place as they аге now. Several people have 
said, “Н. Gernsback can make more money 
proposing such things than he can by 
developing them." I am of the present 
opinion that he is right. 

Have some more articles by T. O'Conor 
Sloane, they are fine. 


Lompoc, Calif. 

(True. True. The prophet was always 
liked in every country but his own! Just the 
same our "theories" are coming true right 


along.—EDITOR.) 


Hanorp С. Rison. 


| 


'shown in Fig. 1. 


Home Electrics 


By G. L. HOADLEY, M.E. 


Electro- Magnets ard the Laws of Magnetism 


EARLY everyone has seen or 
heard of Horseshoe Magnets. 
They are commonly seen on the 
flywheel of the Ford automobile, 
in the ordinary telephone gener- 
ator for ringing up ‘‘Central’’, and its uses 





PENG 


eae 7 
E LALA 4 





Fig. 1—Magnetic Lines of Force About a Horseshoe 
Magnet, as Shown by Iron Filings. rus 
Photo Printing Paper is Very Useful in Making 
Charts of the Fields About Different Magnets. 


are many. Many other forms or shapes of 
magnets are in use, but the Horseshoe type, 
shown in Fig. 1, or some modification there- 
of, such as the door-bell magnet, is very 
commonly met with. 

All are familiar with the attraction or pull 
exerted by a magnet on iron or steel near it. 
Iig. 2 shows iron or steel nails attracted by 
a magnet, and this property is utilized in 
many ways—one of the most important 
being the handling of scrap and other iron 
by huge electro-magnets. Let us examine for 
a moment the nature of this magnetic force. 
If a sheet of unglazed paper be dipt into a 
tray of melted paraffine and this paraffined 
paper is laid on top of a horseshoe magnet 
and then iron filings are sifted over the 
paper, while gently tapping it with a lead- 
pencil, the filings, being attracted by the 
magnet, will arrange themselves in the di- 
rection of the magnetic lines of force as 

Then on warming Phe 
paper so as to melt the paraffine the filings 
will be fixt in place. This gives us a picture 
of the UNSEEN lines of force which sur- 
round a magnet. E 

Kinds of Magnels. There are three kinds 
of Magnets. The natural magnet, or load- 
stone; the permanent steel magnet, and the 
clectro-magnet. 

Weak permanent magnets can be made 
! v simply rubbing a piece of iron or steel 
¿cith a natural magnet. Stronger magnets 
will te made by stroking a hard tempered 
| iece of steel with another strong permanent 
magnet. Probably, the strongest perma- 
nent magnets can be made by inserting one 
limb of the Horseshoe in the upper end of a 
spool wound with insulated wire, then turn 
on the current, tap it, turn off the current, 
insert the other limb in the other end of the 
coil and repeat the operations taking care 
to give opposite current direction for the 
two poles by this method. 
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Fig. 2 


Di of the Lines of Force of an Open Ended Coil 
of Wire Without a Core. At Right—Bar Magnet 


Supporting Chain of Iron Nails. 
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If a number of turns of insulated wire is 
wound upon an iron bar it makes a strong 
electro-magnet when a current of electricity 
is sent thru the coil in the spool referred to 
above previously. A diagram of its mag- 
netic lines of force is shown in Fig. 3. Since 
the magnetic effects obtained with the elec- 
tro-magnet are identical with those gotten 
from the permanent magnet, we know that 
a current of electricity can be made to pro- 
duce magnetism. Fig. 4 shows a diagram of 
the UNSEEN magnetic lines of force sur- 
rounding a straight wire carrying a current 
of electricity. 


Magnetism differs from the electric cur- 
rent chiefly in the fact that it cannot be insu- 
lated. Magnetism will pass thru air, stone, 
clay, mica, or any insulating material, 
while an electric current will not to any 
appreciable extent. 


Magnetic Screens and Their Application. 
Oftentimes, it becomes necessary to shield 
some delicate instrument from a magnetic 
field nearby. An iron cage or box, com- 
pletely enclosing the device, will effectively 
shield it from external magnetic influences. 





Fig. 7—Ca 
to Get Shocked in Kesang Him. Hea 


Gloves or a ру Coati Dry Wood, Sticks, Etc., Ma: 
be Used, but 't Touch the Victim's Body Wi 
the Bare Hands. 


ht in Trolley Wire. Be Careful Not 
Rubber 


The enclosing box does this by virtue of the 
better permeability of iron than air. The 
magnetic force lines take the easier path 
and travel around thru the iron rather than 
across thru the air spaces and enclosed de- 
vice. A soft iron case completely enclosing 
a watch will effectively protect it from the 
stray magnetic field of a dynamo. 

In these days, the rapid introduction of 
Electric Railways, the proximity of tele- 
phones and telegraph wires, and the rapidly 
extending use of electricity in the home for 
the various electrical аррцапсса, make it 
sometimes necessary for the average person 
to either shield his watch from these outside 
magnetic effects or else preferably to carry a 
non-magnetic watch. It may be obtained 
in all the various grades. The Paillard non- 
magnetic watch is both non-magnetic and 
non-oxidizable. It differs from the ordinary 
watch in that the hairspring and balance 
are made of Palladium metal instead of 
steel. Palladium is one of the rare metals 
and is non-magnetic, yet possesses the ten- 
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sile strength and other necessary properties 
to give satisfactory service. 

Demagnetizing Process. Wherever watches 
are repaired or sold, commercial demagnet- 
izing coils are often to be found. Fig. 5 
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Fig. 6 


A Simple Demagnetizing Apparatus for a Watch. 
It is Designed for Operation on Alternating Current. 


shows a watch demagnetizing coil. The 
process of demagnetizing a watch with it is 
as follows: Connect the coil to a lamp socket 
using alternating current. Hold the watch 
flatwise horizontally within the center of the 
coil and close the key, s. Then, slowly pull 
the watch out of the coil horizontally for a 
distance of 18 inches from the coil. This 
process may have to be repeated several 
times to remove all traces of magnetism. 
To test for magnetism in a watch, place a 
jeweler's or else a pocket compass directly 
above the balance wheel in the back of the 
watch. If magnetic, the compass needle 
will vibrate back and forth rapidly. If no 
magnetism exists, the compass needle will 
remain quite still. 


Construction of a Demagnetizing Coil. It 


‘is possible to build a demagnetizing coil 


which will give satisfactory service. It may 
be constructed in several different ways. 
Fig. 6 shows an outline sketch of a simple 
coil, suitable for demagnetizing watches and 
other small objects. Procure a_ small 
wooden cigar box to serve as the core of the 
coil. Remove the ends of the box and wind 
it with about 150 feet of No. 24 cotton- 
covered copper magnet wire. This will give 
roughly four layers, 8 inches lengthwise of 
the box and makes 130 turns. Connect an 
adjustable rheostat or resistance in series 
with this coil and place the entire device 
across the low voltage side of a bell-ringing 
transformer. To demagnetize the watch, 
lay it in the box, close the circuit to the 
transformer and gradually cut in resistance 
with the rheostat till the current is prac- 
tically zero. Test for magnetism as pre- 
viously explained and repeat the process if 
necessary. 


Accidental Shocks—How to Avoid Them. 
In spite of all precautions, electrical circuits 
which are normally insulated from the earth 


(Continued on Page 356) 
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Lines of Force Surrounding a Lineal Conductor of 
Current. This Can Be Demonstrated by Means of 
Iron Filings on a Glass Plate or Piece of Cardboard. 


Home Mechanics 


Conducted by WILLIAM M. BUTTERFIELD 


LAWN SWING FOR BABY 


The swing shown in our plate is pro- 


fessional and shop-made in appearance, yet 
it is an easy home-mechanic sort of thing 
to construct. It is made entirely of metal 
First there is a square frame 


and canvas. 





A Comfort for the Baby in Dog Days; a Home-Made 
Hammock in Which He Can Sleep and Play. 


of 14" gas-pipe, having ordinary pipe elbows 
at its corners, which supports the canvas- 
pocket swing; then a base frame similarly 
constructed of 14” gas-pipe and elbows; 
a top rail of 14" pipe with common caps; 
four rods connecting the base frame and 
top rail of 14" pipe—their ends threaded 
in holes in the elbows and caps as shown; 
two 345” rods, bent awning-frame-fashion, 
retaining two awnings, either of which turns 
over back against the other when attending 
to baby's wants; two 5%” flexible wire rope 
swings, ten screw eyes for awnings and 
swing ropes, and, finally, the canvas awn- 
ings and canvas pocket swing. This little 
device is simple, safe, sure and cleanly. 


AUTOMOBILE TABLE 


. А day or afternoon outing trip in the 
auto is conducive of that all-gone feeling, 








A Table to Be Set Up in the Tonneau of an Automo- 
bile, So That the Picnickers Can Sit in Comfort on 
Spring Cushions While They Eat. 
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commonly known as hunger, yet many an 
excursionist returns home, in these days of 
income-and-profit-taxes, with hunger un- 
appeased, because they do not like to climb 
humbly down from their car and partake 
of food on the grass in plebian picture 
fashion, or partake of a sandwich out-of- 
hand in the car—a proceeding that always 
seems to have a degrading aspect. If one 
could sit in state, anywhere, and eat froma 
well appointed and decorated table forming 
a natural part of the equipment of the auto, 
the act would be as pleasing, satisfying, and 
dignified, as lunching in a public dining 
room. Taking this view of the situation, 
the author has devised such a table, which 
is shown in the illustrations, asking as a 
reward for the forethought there shown, 
that some home mechanic, constructing 
such an apparatus, will provide him with 
the means of seeing his particular table in 
actual use, and even experimenting with its 
savory load. 

The device forms, when closed, a flat 
board-like mass, that lies unobtrusively on 
the floor within the tonneau between the 


‚ two back doors, out of sight and out of the 


way. When in use the sliding ends are 
drawn out and hooked over the opposite 
sides of the body, with the felt on and 
against the smooth lacquered metal, as a 
precaution against scratching or marring. 

ubbie can go as far as he likes with the 
table, making it of real mahogany, just as 
wifie can spread with the napery and table 
fixings, for the thing is going to catch on 
and become popular; it is just the thing 
autoists have been looking for. 


TENNIS COURT BENCH 


Out of old Japan has come the charac- 
teristic water gate, common in most Japan- 
ese gardens as a striking feature of decora- 
tion. In our plate we have convention- 
alized the top of the gate, so as to form a 
pair of pockets for holding rackets and 
tennis-balls, yet still having it retain its 
striking decorative quality. With its two 
posts, it forms the back of the design for a 
tennis bench, shown in the figures. The 
idea is to have two benches, one at either 
end of the court, constructed in a vigorous, 
not too highly finisht, manner, and stained 
to represent wood that has been exposed 
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IMPORTANT: 


TO NEWSSTAND READERS 
N order to eliminate all waste and unsold 
copies it becomes necessary, beginning 
with this month, to supply newsstand dealers 
only with the actual number of copies for which 
they have orders. This makes it necessary to 
place an order with your newsdealer, asking 
him to reserve a copy for you every month. 
Otherwise he will not be able to supply your 
copy. For your convenience, we are append- 
ing herewith a blank which we ask you to be 
good enough to fill in and hand to your news- 
dealer. He will then be in a position to sup- 
ply copies to you regularly every month. If 
you are interested in receiving your copy every 
month, do not fail to sign this blank. It costs 
you nothing to do so. 
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H Please reserve for me. ..copies of SCIENCE 
: &INVENTION every month until I notify you 
= otherwise, and greatly oblige, 
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for years to the weather—oil and creasote 
is a good finish and out-of-door preservative. 

The backs, for effect, should be at least 
seven feet high, with the proportions, about 
as we have drawn them, for all of the other 
parts. 





A Japanese Structure to Adorn the Tennis Grounds 
Holding Rackets and Tennis Balls, and Providing 4 
Bench to Sit On. 

CROQUET EQUIPMENT HOLDER 


In one of the cuts we have displayed à 
device, patterned after a Japanese lanterr, 
for holding wickets, balls and mallets whea 
they are not in use on croquet grounds. It 
is made of wood with a box-like top ani 
base closed with doors. The outside of the 
device is painted and heavily sanded to 
make it appear like stone—just as wooden 
stoops were at one time painted and sanded 
for a like purpose. A device of this kind, 
carefully made, first saturated with oil and 
creasote and allowed to dry thoroly, will, 
when finally painted and sanded, last for 
many years, growing brown and mellow 
with age. If a concrete ог flag-stone base 


is sunk into the sod for the foot of the lan- 
tern to rest upon, there will be no sinki 
in winter or rainy weather, or bother with 
the lawn mower when cutting the grass. 





Nippon is Again Called on, This Time for a 
Cabinet for the Croquet Lawn to Hold Balls, 
Mallets, and Wickets 





Popular Astronomy 


By ISABEL M. LEWIS, M. A. 


T may be helpful to us in our ef- 
forts to form some idea of the rela- 
tive sizes of the various members of 
the sun’s family, and of the extent 
of the solar system as a whole, if 
we understake to construct a model of 
the solar system, which model will show 
in the correct proportions, the sun, the 
planets and their moons, and the planet- 
oids or asteroids, as well as their rela- 
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A Model of the Solar 
System 


may take to represent our terrestrial 
planets, as they are called, Mercury, Ve- 
nus, Earth and Mars. 

The asteroids, or planetoids, which 
lie between the orbits of Mars and of 
Jupiter, range in diameter from about 
five hundred miles for the largest to five 


Uranus, and Neptune, we find that we 
are dealing with bodies far larger than 
the members of the terrestrial group. 

Jupiter, the largest planet in the solar 
system, will be in our miniature system 
a huge globe with a diameter of about 
five feet six inches, which is about the 
average height of a man. 

Saturn will be a globe four feet seven 
inches in diameter, standing as high as 
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'he Illustration Presents the Coup D'Oeil of Mrs. Lewis's Illuminative Article. The Relative Sizes of the Members of the Solar System Are Indicated. Some 


Lave to be tin Perspoctiye as the Size of Our 
Ре Building Which Tells the 


ve distances on the same scale, and the 
istance of the system from the nearest 
tar. 

As we are all familiar with the small 
chool globes, six inches in diameter, 
*t us take one of these to represent our 
lanet Earth. The diameter of the earth 
; very close to eight thousand miles, so 
ve take as the scale for our model of 
зе system six inches to eight thousand 
iiles. 

Venus, on this scale would be repre- 
ented by another globe only one-fifth 
f an inch less than the earth-globe in 
jameter. 

Mercury would be a ball two and 
aree-tenths inches in diameter, а little 
maller than a tennis ball, and Mars 
rould be three and two-tenths inches in 
iameter—just slightly larger than a 
aseball. These four balls, then, we 


е Would be too Small to Con! 
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tain the Sun. 


or ten miles for the smallest. There are 
few asteroids over one hundred miles 
in diameter. The four largest are Ceres, 
Pallas, Vesta, and Juno, and their di- 
ameters, as measured by Prof. Barnard, 
are 485, 300, 243 and 118 miles respective- 
ly. On the scale we have chosen Ceres 
would be a small marble (3% of an 
inch in diameter) and Pallas we might 
represent as another still smaller marble. 
The other asteroids we might represent 
by shot or beads of various sizes, or 
in the case of the very smallest, five 
miles or so in diameter, by grains of 
sand. The great majority of the aster- 
oids are probably between ten and fifty 
miles in diameter, so most of them 
would be grains of sand or very small 
shot in the model we are constructing. 

Coming now to the group of major 
planets, which includes Jupiter, Saturn, 
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It is Put Modestly in the Ва 
tory of Its Relation to the Pigmy Planets Which Wait Upon Its Attractive ale 


ide of a Four Story 


the average twelve-year-old boy. 

On the scale we have chosen both of 
these planets would appear considerably 
flattened at the poles, the polar diame- 
ters being on our scale several inches 
shorter than the equatorial diameters, 
but we will take the average diameters 
for these globes. 

Tho the ball of Jupiter is con- 
siderably larger than the ball of Saturn, 
we find our model of Saturn is a far 
more awkward body to handle, for we 
must add to it a system of rings, un- 
attached to the ball of the planet of 
course, which ring-system is made up 
of three parts, an inner dark ring, 
a central ring as bright as the ball itself, 
and an outer ring, that is less bright, 
and that is equal in width to the inner 
ring. The inner edge of the inner ring 


(Continued on Page 361) 
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MOTOR HINTS 


First Prize $25.00 


ELECTRICAL LOCK 
The attached diagram shows an or- 
dinary telephone jack of {һе short 
circuit type used as an automobile lock. 
The telephone jack is mounted back of 
the instrument board in a vertical posi- 
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A Simple System of Locking an Automobile by a 
Short-Circuiting Jack Switch 


tion, out of sight, so that the plug can 
be conveniently inserted in the jack. 
One spring of the telephone jack is 
grounded and the other one is con- 
nected to the wire which connects pri- 
mary of the ignition coil to interrupter. 

Withdrawing the plug operates the 
lock by closing the shunt circuit around 
the interrupter which renders same use- 
less as far as opening the primary cir- 
cuit is concerned. If ignition switch is 
closed in an attempt to start the en- 
gine, the ammeter will indicate ignition 
current, showing that the circuit is not 
open, but there will be no spark at the 
spark plugs. 

In the normal operation of the car 
the plug is inserted in the telephone 
jack, thereby opening the shunt circuit 
around the interrupter, and left there 
as long as the car is to be operated. 
After stopping the engine the driver 
simply removes the plug and takes it 
with him with the assurance that the 
engine will not be started until the 
plug, which he has, is inserted in the 
telephone jack. 

Handling the plug is much easier than 
operating a key in an ordinary lock. 
The telephone jack can be obtained 
from any telephone company or from 
most stores handling wireless or tele- 
phone apparatus. 

Contributed by J. S. KINNEY. 


Second Prize $15.00 
KLAXON SOUNDS WHEN 
THIEF SITS DOWN 

The principle of operation of this 
alarm system on the automobile is as 
folows: When the owner gets out he 
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How to кешен an Automobile Thief. The Klaxoo 
Sounds en He Occupies the Driver's Seat. 
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NOTICE—CONTRIBUTORS ! ! ! 


We have not been at all satisfied with the class 
of suggestions we have been receiving lately 
in this department. Most of the devices that 
are suggested are very crude, and while some 
of them may be original, they are so impractical 
that not one in a hundred motorists would think 
of using or installing such a device. There is, 
however, one device that is needed badly which 
а ently has as yet not been invented. We = 
refer to a device that would prevent stealing of = 
motor cars. In the City of New York alone, 
there are stolen every day an average of 15 cars. = 
The average for the entire country varies from = 
between two to three hundred cars each and every = 
day. This is a terrible loss and must be stopt = 
at all cost. з 

,For the next few months we will, therefore, = 
give prizes only to such devices as prevent = 
Stealing of cars. We have publisht a few good = 
ones in the past, but we feel sure that there are - 
a good many others that should prevent thefts. = 
It should be remembered always that motorists = 
do not wish complicated and cumbersome de- = 
vices; something that can be put in place quickly, = 
and that can be removed just as quickly, is what = 
is wanted. The device should, of course, al- = 
ways be secret so that the casual crook will not : 
know how it is used. Variations of the device = 
Should be possible so that even after publishing 
Such a device and giving it the fullest publicity, 
Still it could be attached in such a way as to 
defy detection by the average man.—Editor. 


FIRST PRIZE............. +. $25.00 
SECOND PRIZE..... 
THIRD PRIZE 
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All other accepted articles, which win 
no prizes, will be paid for at the rate of 
$2.00. Articles submitted should not be 
long ones. About one hundred to two 
hundred words will suffice. Address all 
manuscripts to Editor, “Motor Hints,” 
care of this publication. 
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throws in the “secret switch.” Now if 
anybody gets into the car he will sound 
the Klaxon as soon as he sits down. 
He no doubt will soon become alarmed 
because of this unexpected noise and 
will at once start to make a hasty re- 
treat. 


Contributed by C. S. CIERPIK. 





Third Prize $10.00 


UNIQUE AUTO SWITCH LOCK 
An inexpensive Auto switch lock may 
he had by forming a piece of rod-iron 





Locking the Switches on a Car With a Yale Padlock. 


as shown in drawing herewith to fit 
snugly over the switch and light keys 
which are hollow-formed in the center, 
so that it cannot be taken off across the 
tops of the keys. The cycle lock shown 
(Yale) runs through the holes in the 
end of device and makes it a thief-proof 
lock as the switch keys cannot be 
turned. 

Note outline of device and padlock, 
and position of the keys, which are 
shaded and at A-A is an end view of 


both key and rod-iron device. Note the 
snug fit. ; 
Slight modification will make it 


answer for other switch buttons. 
Contributed by R. C. LEIBE 
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SHOCKING THE AUTO THIEF 


Here is a good way to fool the auto 
crook. It works fine on Fords, because on 
them, one side of the secondary of the 
coil is grounded, and the other side runs 
to the spark plug. First get some No. 22 
B. & S. bare copper wire and wind 
around the rim of the steering wheel, 
making sure not to let it touch the 














An Attachment to the Steering Wheel of a Car, Giving 
an Electric Shock to the Thief. 


metal spokes of this wheel, because this 
would cause a ground and it would not 
work. After the wire has been wound 
closely, solder ends together and гий 
a rubber covered wire down along thé 
steering wheel shaft to a small single 
pole switch on the dash board, ther 
from the switch to one of the spark 
plugs. When the thief gets in, starti 
the machine and everything is running 
nicely, nothing looks suspicious, until he 
grabs the wheel and tries to give il 
more gas to start off, but he feels some: 
thing and jumps, and says to himself; 
“x—!—?—!— Nothing doing, this is too 
much for me to hold,” and walks away 
before anybody has seen him. If уой 
think placing the switch on the dash 
looks too suspicious, put it somewhere 
else, under the hood, for instance, 


Contributed by FRANK A. VERGES. 


THIEF PROOF IGNITION AND 
BATTERY PROTECTOR 


Put a 110 volt, 100 amp. knife switch 
in series with your battery and starter 
switch. This will disconnect your elec- 
tric system when knife switch is pulled 
out at night when car is not in use. 
Many fires have been started thru loose 


) connections or defective wiring, but this 


will make it safe if switch is pulled open 
when car is not in use. 

A good lock for car: This knife 
switch can be installed any place on 
your car where it will be handy to get 
at, and by placing a metal box on switch 
and locking it, the car cannot be started. 

Contributed by 

E. A. GREENQUIST. 
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A Knife-Switch Locked in Position by a Steel Cover 
to Protect the Battery and to Prevent the Car from 
Being Stolen. 


Practical Chemical 
Experiments 


By PROF. FLOYD L. DARROW 


иши 


М my experience I have found no divi- 
sion of chemistry which appeals to the 
amateur chemist with a more compelling 
interest than that of commercial analy- 
sis. I assume, too, that the readers of 
this series of articles are identical in this 
respect with the members of my own classes. 
Such work gives skill in manipulation, 
develops a considerable knowledge of chem- 
istry, and fosters an intelligent interest in 
the subject. It is absolutely foreign to 
that form of chemical procedure, which 
delights in putting into a test tube or beaker 


a little of every reagent to be found in the’ 


laboratory, just to see what will happen. 
Very frequently something does happen too, 
and sometimes entirely to the discomforture 
of the experimenter. 


In this article I shall continue the methods 
of commercial analysis along lines similar 
to those followed in the previous article. 


Testing for Arsenic 
Arsenic very frequently contaminates 
such common articles of commerce, as foods, 
clothing, wall paners, paints, dyes, etc. 
Therefore, to be able to detect its presence 
is a matter of considerable importance. 
Such determinations, too, often figure in 
litigation and criminal procecure. But 
before any such determination can be 
accepted as reliable evidence, it must be 
perfectly certain that the chemicals used in 
the analysis are themselves free from 
arsenic. Therefore blank tests should first 
be made to test the purity of the reagents. 

These tests are made as follows: 


Into each of four small flasks put a few 
pieces of zinc. Into flask No. 1 pour a 
little of a 10 per cent solution of hydro- 
chloric acid. (Ten per cent HC1 has 20 cc. 
of concentrated acid to 100 cc. of water.) 
Into flask No. 2 pour some 10 per cent sul- 
furic acid (6 cc. concentrated acid to 100 cc. 
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At Left—Heating the Cop- 

per Spiral Preparatory to 

Making the Test for Wood 
Alcohol in an Extract. 
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Below at Left—Making the 
Cobalt Nitrate Test for 
Zinc in Paint. Lead May 
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Also be Detected by Heat- 
ing on Charcoal With the 
Blow-Pipe Flame. 
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Above at Right—Introduc- 

ing the Acid into the Gen- 

erator in Making the 

Guzeit Test for Arsenic in 
Meat. 


Below at Right—Using the 

Centrifuge and ‘‘Babcock 

Milk Test” Apparatus for 

Determining the Percent- 

age cf Lemon Oil in an 
E. t.act. 


of water). Into flask No. 3 pour a little 
of a mixture of 1 part of sulfuric acid to 
30 parts of nitric acid. And in flask No. 4 
pour some ten per cent hydrochloric acid 
containing a few drops of a ten per cent 
solution of cupric chloride (10 grams of the 
salt to 100 cc. of water). 

Then immediately cover the mouth of 
each flask with a piece of filter paper mois- 
tened with a concentrated solution of mer- 
curic chloride. There should be a brisk 
evolution of gas in each flask, and, if no 
arsenic is present in the reagents, there 
should be no discoloration of the filter 
paper at the end of half an hour. 

The next step is to prepare the sample. 
In case of wall paper, fabrics and similar 
articles, cut into small pieces about 30 
square centimeters of the sample and place 
them in an evaporating dish. Cover these 
with 5 cc. of the above mixture of arsenic- 
free nitric and sulfuric acids and add a few 
drops of water. Allow the action to pro- 
ceed for six or seven minutes; then heat over 
a small flame until the acid fumes have 
been nearly all driven off. This process 


Lead acelake 
/ Solution 
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Apparatus Set Up for Making Test for A:senic in 
Commercial Products, Foods, Etc. 
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gets rid of the organic matter and oxidizes 
any arsenic compounds to arsenic acid. 
Now break up the mass left in the evaporat- 
ing dish, cover it with water and boil for a 
few moments. Finally filter into a small 
beaker and wash the residue left on the filter 
paper with a small quantity of water, allow- 
ing the washings to run into the beaker. 
The resulting volume in the beaker should 
be about 50 cc. 

In case of meats, canned goods, etc., 
proceed as follows in the preparation of the 
sample: Place in a porcelain evaporating dish 
about 100 grams of the sample, cover it 
with 23 cc. of nitric acid, and heat, with 
occasional stirring with a glass rod. The 
contents of the dish will become a deep 
yellow color. When this occurs remove 
the burner, and add 3 cc. of sulfuric acid, 
and stir until the nitric oxide fumes cease 
to come. Then heat again gently, and 
when hot, add drop by drop, 8 cc. of nitric 
acid with constant stirring. Continue the 
heating until the fumes of sulfuric acid are 
driven off. Then break up the residue left 
in the evaporating dish, extract it with 
boiling water, filter, and wash as before. 

The Gufzeit Test: Arrange apparatus as 
shown in the accompanying cut and in Fig. 
1. In the Erlenmeyer flask used as gener- 
ator place some arsenic-free zinc and in the 
double necked Wolff bottle a solution of 
lead acetate. The double angled delivery 
tube must dip beneath the surface of the 
lead acetate solution. In the second neck 
of the Wolff bottle place a stopper carrying 
an empty calcium chloride tube, into the 
upper end of which, is thrust a piece of filter 
paper, wet with a few drops of a saturated 
solution of mercuric chloride. 

Now cover the zinc in the generator with 
some of the previously tested hydrochloric 
acid which contains a few drops of a ten 

(Continued on tage 359) 
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Freak Phonographs 


HEY haven't got to the point just 
yet where you can buy a talking 
machine in the five and ten cent 
stores, but in view of the fact that 
they have succeeded in producing 
a wonderful little electric motor to sell for 
a dime, we presume we may expect a phono- 
graph for the same sum, eventually. The 
cheapest phonograph we have seen so far 
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Speaking of Freak Phonographs, We Illustrate Above a Few Choice S 
1 in the Upper Left-Hand Corner Shows a $1.00 Pocket Phonograph, 
Music May Be Heard by Holding a Steel ieget 
ted inger Nail. ther Needle Mounted on the End of a „Surpri. 
the Wooden Shingle, Shown at Fig. 5, Has Been Tried by the Editors With Excellent Success. A Hand Drive for a Simple Phonograph is Shown in Fig. 5 
Fig. 6 Shows Several Types of Electric Tone-Arms for Use With Radio Telephone Sets, and Also for Modulating the Current Su 


Virtue of a Poin A Phonograph or 


sells for $1.00, and appears in Fig. 1 of the 
accompanying illustration. Several details 
of the $1.00 phonograph are shown in Fig. 
2, as well as several improvements sug- 
gested by the editors. In general this 
simple phonograph, which is more of a toy 
than anything else, works as follows. You 
pee the record on the felt covered pulley; 

aving previously wound up the string on 
this pulley, and at the desired moment the 
string is given a sharp pull, causing the 
pulley iid the record to spin rapidly, the 
same as a boy's top. The paper horn with 
the needle is held on the record by hand. 
Of course the reproduction is not as even or 
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as effective as that from the large parlor 
machines, as there is no means of keeping 
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Such as the Magnavox and Others, 

the speed constant, as becomes evident. 

A novel experiment in the science of 
phonography involves the holding of a 
phonograph needle between the teeth and 
then bending over the rotating turn-table 
and record inserting the end of the needle 
in the groove of the record, when the volume 
of the sound heard thru the needle and the 
teeth will prove quite astonishing. Mr. H. 
Gernsback was one of the first who experi- 
mented in trying out this stunt, which was 
described in some detail with several varia- 
tions of the effect, in a previous number of 
this journal, as many of our readers will 
undoubtedly remember. 
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SILK, OR ELSE MICA DIAFRAM Ж 


cimens, Which Will Undoubtedly Prove of Interest to 

ile the Details of Such aMachine Are Shown at Fig. 2. 
h Needle Between the Teeth, While Fig. 4 Indicates How the Sound May Be Interpreted From the Record by 
Card, Held in the Hand, Proves 


Even a sharpened finger nail, if held in 
the groove of the revolving record, will 
give a fair reproduction of music and the 
writer's little cousin, aged 7, recently de- 
rived a lot of fun and amusement from the 
family phonograph, when he found that he 
could reproduce music, for himself, for no 
one else could hear it, from the revolvin 
record, by simply holding the РОА 
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CEMENTED 
OR RIVETED 


© 1921 by Sclence and Invention 


rimenters in Acoustics, Fi, 
ig. 3 Shows How Phonogta 


uite a S ise, While 


Whil 
ef to Telephonic Loud- Talkers 


needle or a pin between his fin " 
The experiment shown in Fig. 5 has bee 
tried by the writer with excellent results 
and here the ubiquitous shingle instead 
being used to "educate" children, is mad 
to give forth music in a more pleasing an 
harmonious manner, simply by punchin 
a hole in the end of the shingle, as shown 
into which a phonograph needle is inserted 
A loud or extra loud steel needle should 
used. With a little ingenuity the ‘‘frea 
phonograph" can be rigged up with th 
shingle so that it will swing easily and 
carried across the record as the turn tabl 
(Continued on Page 378) 


Building A Buried 


By VICTOR 


HE first requisites in constructing 
this apparatus are a good supply of 
patience and the ability to make 
good soldered connections. There 
are two circuits which must be 
absolutely identical under nor- 
mal conditions and any differ- 
ence such as is caused by one 
circuit coming under the influ- 
ence of buried metal is detected 
by a differential current trans- 
former. Consequently there 





must be no loose joints in either circuit. 
They must be perfect. There must not be 
one or two turns or feet of wire in one cir- 
cuit more or less than the other. They must 
tbe identical. 
| With these points in mind and the ability 
to do a workmanlike job we can commence 
|construction. For the two large exploring 
|coils, we must build a mould made by nail- 
jing 34 inch boards in two layers, with the 
igrain at right angles, so that they form a 
block 2 ft. x 2 ft. x 1% inch thick. Out of 
this, cut a 2 foot diam. circle or leave the 
mould square as desired. Now mail more 
thin boards on one side to project % inch 
all around the edge and the same on the 
other side, except that this side is attached 
with screws. Fig. 1 shows the mould and 
the method of winding. 

The coils may be wound with any size of 
copper wire from .064 (No. 14) to .101 
(No. 10) with any insulation such as 
enameled, single or double cotton, and the 
turns from 60 to 100, winding in even layers 
according to the size of wire used. But both 
-oils must be identical in turns, size of wire 
ind insulation. After winding the desired 
:urns, the one side of the mould may be un- 
screwed and the coil slipt off, fastening it in 
;everal places to keep in shape, by wrapping 
t with black friction tape. Now tape the 
whole coil thoroly, using 34” or 34" taffeta 
or linen tape overlapping one-half. When 
»oth coils are wound and taped, give a good 
‘oat of orange or white shellac, and dry 
horoly. Cutthe heavy wire about 2 inches 
rom the coils and solder to each, a 6 foot 
ength of heavy lamp cord. Tape the joints 
fter close inspection to see that they аге 
»erfectly soldered. 

The instrument panel may be drilled as 
hown in Fig. 2 using preferably 14" black 
nicarta ; hard rubber, fiber or hard wood will 
nswer as substitutes if necessary. The 
nounting of the terminals, switches, am- 
neter and buzzer is shown in Fig. 3. To 
onstruct the rheostat, drive copper or brass 
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Photo Above, Fig. 8, Shows 
Operator Using the Buried 
Metal Locator Here De- 
scribed in Detail by Mr. 
Todd, Who Has Built Sev- 
eral of These Machines 
With Great Success. It 
Operates on an Ordinary 
Battery Comprising a Few 
Dry Cells, and Is Very Use- 
ful and Valuable in Locat- 
ing Any Buried Metal 
Deposits, or Pipes, and 
When Properly Adjusted, 
It Should Indicate Such 
Underground Metal 
Whether Iron or Not, as 
Deep as 25 Feet and Pos- 
sibly More, i€ the Instru- 
ment is Very Carefully 
ade. 
The Photograph at the 
Left, Fig. 3, Shows a Top 
View of the Switch Panel 
Inside the Cabinet, the 
Buzzer-Interrupter, Amme- 
ter_and Control Switches 
Being Clearly Shown. 
The Rear View of the 
Switch Control Panel is 
Shown at the Right, Fig. 7. 


nails or wire into the little holes and then 
laying a turn of No. 16 German Silver or 
Advance wire over their heads, carefully 
solder the wire in place at each junction. 
Solder the ends to the two heavy screws 
provided for that purpose. 

The contact making buzzer is easily made 
from an ordinary buzzer. First solder the 
vibrating spring solid to the iron armature, 
at the same time catching a little brass 
strip which carries the extended contact. 
This spring must be solid, to give a very 
high frequency, as well as to make the 
buzzer almost noiseless. Ап ordinary bind- 
ing post may be threaded to take a screw 
for the stationary contact and mounted as 
shown. The contacts must be made of 
some non-arcing metal such as silver, and 
if possible, should be of platinum or iridium. 
Ordinary brass, copper or iron at the point 
of contact will not operate perfectly. 

The next point demanding the utmost 
care and patience in its construction is the 
differential current transformer. A micarta 
tube, about 2" long and 12" x 58” diameter, 
should be fastened to two end supports, 
either moulded composition or micarta or a 
wooden block to form a mould. "The ends 
must not be made of metal. Place it on a 
12" mandrel in a lathe or winding fixture. 
First solder a 12" length of thin lamp cord 
to .010 (No. 30) copper wire, insulate the 
joint thoroly, bring out the end, anchor it 
temporarily and then wind a full even 
layer, ending about %” from the side of 
the mould. Cover with a full turn of rice 
or glassine paper and wind a second layer, 
keeping the lathe always running in the 
same direction. Wrap another layer of 
paper, and then another layer of wire, 
keeping the layers of wire about 14” from 
the ends of the mould and adding layers of 
wire and paper until the coil is about 2" 
diameter. It should now contain about 
6,000 turns, but this may vary within 
wide limits without materially affecting its 
sensitivity. The size of wire may vary 
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Treasure Finder 
H. TODD 


from .015 (No. 26) to .005 (No. 36) with 
the turns varied accordingly, and thé insula- 
tion may be enameled, silk or cotton, as 
available. Solder a 12” length of fine lamp 
cord to t^e end and anchor securely at 
several places. Wrapa 
layer of book-binder's cloth 
around the coil to give it a 
finished appearance. 

Now on a temporary man- 
drel, wind two heavy wires, 
about .064 (No. 14), in 





parallel so that they will slide snugly into 
the secondary tube. Be sure to get exactly 
the same number of turns in each circuit. 
To facilitate this, it is well to wind a tem- 
porary coil and then unwind to get the cor- 
rect length. Cut off two new wires to the 
same length and rewind. When the prim- 
ary, with its two wires wound in parallel, 
is in place, shellac inside with a small 
brush. Then make a tube of thin fuller 
board and slip this inside the winding. 
The space inside this must now he filled 
with soft annealed iron wire, cut into 
lengths about 214” long. Force in as 
many as possible and run shellac into the 
ends to prevent any shifting, when complete. 


The transformer may now be fastened 
to the face plate and the heavy leads 
scrapt and anchored. Before further con- 
nection, the transformer must be adjusted 
by connecting as in Fig. 1 and moving the 
heavy primary wires slightly up or down, 
near to or away from the core, until abso- 
lutely no sound is heard in the receivers. 
This adjustment is important and must 
be done carefully and not be disturbed after 
it is once made. Even an lé" movement 
of a primary wire may disturb the ad- 
justment. 


The inductor balances are easily made by 
winding 10 turns of .064 (No. 14) insulated 
wire on a temporary mould and anchoring 
to the micarta support as shown in Fig. 5. 
They hold their shape from the rigidity 
of the wire. They are assembled in place 
at the ends of the transformer, so that their 
field may oppose, assist, or be at right angles 
to the axis of the transformer core. The 
set may now be wired as in Fig. 6, taking 
care to get good joints. Fig. 7 shows the 
completed panel rear view. 

A hard wood case may be used as in Fig. 
8 to contain the batteries and plate and 
also to form a support for the coils. A 
wooden block, taped well to the coils, gives 
a good support for the handles. The coils 
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The Above Drawing Shows Details to be Followed in Building the Metallic Ore and Pipe Locator Here Described by Mr. Todd. The Switch Panel May be Made 
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Sound in the Tele 


eep, Causes the Inductive Balance Between the Two 


All of the Wire Leads Should be Carefully Arranged, and Made of 
the Circuits When the Instrument is Assembled and Ready to be Calibrated.” 


e Receivers Worn on the Head. The 


The Indication 

of Any Metallic Mass Buried in the Ground, Anywhere 
Exploring Coils to be Upset and it is this Differential Effect tha 
the Telephone Receivers. It Would Also be Possible to Make the trument Direct-Reading by Using a Very Sensitive Galvanometer, 


ual as Nearly as Possible, in Order to 
t the Exploring Coils are Over Buried Metal 


tis Indi- 


Connected in Place of the Phones, and Suitably Calibrated. 


must be kept the same distance apart or 
there will be interference. 

Now select an open out-door field, free 
from buried water pipes or metal junk and 
setting the instrument on a temporary 
stand, close the main switch. Push the 
pear push-button to start the buzzer and 
slowly screw in the stationary contact until 
it just makes contact. The correct point 
is easily determined by a slight increase in 
the pitch of its tone and the indication of 
about 1 or 2 amperes on the meter. If too 
ciose, it will indicate 10 or 12 amperes and 
quickly exhaust the battery. 

Next place an ordinary magnetic com- 
pass in the center of each coil in turn and 
note which end dips down. If it is the 
blue or North end, then connections are 
correct. If white or South end, the con- 
nections to that coil must be reversed at 
the instrument board. 

Put the receivers on and push the button. 
The buzzer should be loudly heard. Move 
the rheostat handle until the sound is at 
its very minimum. Then turn the induc- 
tors slowly until the sound is absolutely 
balanced out. It may be necessary to 
slightly change the rheostat position, after 
an,adjustment of inductors, but the adjust- 
ment must be obtained so close that no 
difference in sound can be detected with the 
main switch open or closed. 

With the apparatus as in Fig. 8, start at 
one corner of the plot to be explored, and 
setting the coils lightly on the ground push 
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the button. If no sound is heard, advance 
the coils about two feet, set them down and 
again push. Repeat this until the whole 
plot has been explored. By thus dividing 
the plot up into two foot squares, it can be 
covered much more quickly and thoroly 
than if the instrument is carried in a hap- 
hazard manner several inches from the 
ground. 

If a sound is heard, then the coils may 
be shifted until the greatest sound is heard 
when it will be known that one coil is 
directly over some buried metal. It is 
important to note that the coils and 
instrument must bear a fixt relation to 
each other and also that the operator’s 
head, with the receiver's, must stay in the 
center between the two coils. If the head 
is bent a foot or so forward, the field from 
the exploring coils may cause a sound. 

It must also be remembered that the 
change in the two circuits caused by any 
buried metal is so exceedingly small, that 
it may easily be caused by other slight 
changes and it is only by eliminating every 
other variable that correct operation can 
be secured. 


Wood for Storage Battery Purposes 


Some practical notes on the use of wood 
in secondary batteries and for the cases for 
sets of cells have been publisht inthe London 
Electrical Review. It limits the list of woods 
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in use in England for these purposes to` 


pitchpine and teak. The author, Sir 
John Anderson, puts the transverse strength 
of a bar of teak one foot long, by one inch 
square as 814 pounds, while the same size 
bar of pitch pine, only runs to about 550 
pounds. The critical use of wood is for 
separators in the cells; the wood used for 
this purpose having to be chemically 
treated to get rid of the wood acids and it is 
necessary for it to be extremely porous, 
as it really represents a porous diafram. 
After chemical treatment, the separators 
are kept in water, for they must never be 
allowed to dry, as they would warp and 
split. 

Standard use now favors the employ- 
ment of thin sheets of wood, where for- 
merly wooden dowels were used. In the 
case of grid-type negative plates, the sepa- 
rators may be placed against such negative 
plate, but must never be allowed to rest 
against the positive plate, as this inter- 
feres with the free diffusion of the electro- 
lyte and causes sulfating. Wood used for 
containers or cases for the battery should be 
treated with paraffin wax melted into the 
pores of the wood. The wood separators, it 
must be remembered, have very little 
strength and must be handled with great 
care if they have to be removed from the 
cell. They are certainly the weak spot in 
the structure, and it is highly desirable that 


some practical substitute for them should | 


be found. 


Small House Refrigerating Machine 


INTRODUCTION 


EFORE anyone can talk intelligently 

on the subject of refrigeration he 

must understand the principle on 

which the system works. In order 

that the reader may have an under- 
standing suitable for the discussion and 
building of the machine, he should carefully 
examine the diagram below. 

We shall assume that the valves F, B, 
and C are closed and D and A are wide 
open while the expansion valve is just barely 
opened. Furthermore that the condenser 
contains about ten to fifteen pounds of 
Sulfur dioxide (SO:) in a liquid state under 
forty pounds pressure to the square inch. 
The pressure forces the liquid thru the small 
opening in the needle valve (also termed the 
expansion valve) into the cooling coils which 
are in the ice chamber. When the liquid 


is in the cooling coils, due to the lower pres- 
sure, it (the liquid) turns to a cold gas, 
which in turn robs the surrounding food- 
When the gas 


stuffs and air of their heat. 
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Condenser 


Expansion valve 


Cooling coil 
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By JOHN GORRELL 


Under each type there are several models. 
The type as it is shown іп the cut is made of 
one-quarter or three-eighths inch copper 
tubing. The minimum length is fifty feet 
while the greater the length (up to one 
hundred feet) the less time will be required 
for the gas to cool, as the surface area is 
larger. Seventy-five feet are enough for the 
average ice box. 

A tank of any kind is made in which the 
coil is entirely submerged in water which is 
continually changing. This is brought about 
by having a pipe from the water mains, 
lead through a valve, to the bottom of the 
tank. With a drain pipe at the top, the 
water should not remain ja the tank, when 
warmer than eighty degrees Е. The amount 
of water needed will depend on how often 
the box is opened, the temperature of the 
room, and the weather. 

If so desired, the coil need not necessarily 
be in the water, as it will operate if exposed 
to the air, tho not so well. If this is done, 
it would be well to place a fan on the motor 
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Return from other cooling coil 
In other ice chamber 


Gage glass. 


pressor may be placed above or below or to 
one side of the cooling coils, as pressure will 
force the liquid to the needle valve. 


EXPANSION VALVE 
The expansion valve, which marks the 
starting place at which refrigeration takes 
place, is a needle valve placed just outside 
the ice chamber or better, within it. Do 
not at any time tighten this valve more than 
necessary, as the seat is easily ruined. 
COOLING COILS 
There are two distinct types of refrigera- 
tion (cooling) coils, first there are the ones 
submerged in brine and those that are not. 
If the coil is to be placed in brine (concen- 
trated solution) care must be taken to see 
that the tank is made of a material (metal) 
not affected by brine. An old copper wash 
boiler, reconstructed, is very satisfactory. 
This type is better because the temperature 
is more even. 
COMPRESSOR 


This is the most expensive item in work 
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Thermostat Aor 


How Often Have You Wished That You Could Discharge the Iceman and Make Your Own Ice With a Little Machine Stored Away in the Corner of the Kitchen or 


Cellar? In the Present Article Mr. Gorrell Tells Us How He Built His Own Machine For Manufacturing Ice. 


All the Parts Used Are Standard Ones and Can Be 


Purchased on the Open Market, Including the Sulfur Dioxide, Which Is the Refrigerant Employed in This Machine 


has absorbed enough heat, it is comprest in 
the condenser under a pressure and is 
allowed to lose the heat obtained in the ice 
box and that gained thru compression. 
When the hot gas has cooled sufficiently 
it returns to its former liquid state, only to 
go thru the same cycle an indefinite number 
of times with little or no loss. 


CONDENSERS 


There are two types of condensers used, 
namely the air and water cooled types. 
The former is less expensive to use and con- 
struct but is not as efficient as the latter 
type, which uses fromone toten gallons of 
water per hour. 


Google 


or idler shaft. The air currents thus set 
up will greatly aid the cooling of the con- 
denser coils. 

An ideal and cheap condenser may be 
readily afforded by the use of a small hot- 
water or steam radiator, such as is used in 
heating systems. This radiator may be as 
large as convenient, altho one of six to eight 
sections (or coils) eighteen to twenty-four 
inches high and from six to twelve inches 
wide, will be large enough for most cases. 

Any type of condenser must be placed, 
so that the liquid will all drain to the inlet 
pipe. If the radiator is used it is well to 
place it on an angle of twenty to thirty 
degrees. Any type of condenser and com- 
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and money‘ as it is impossible (so far as I 
have been able to learn) to purchase an 
absolutely gas-tight machine of the small 
size. The next best thing to do is to pur- 
chase a compressor nearest to our needs. 

When the machine comes from the fac- 
tory it may require considerable machine 
work. 

It will be seen by examination that the 
gas has several avenues of escape. This 
is not as bad as it may sound, since but one 
requires any great amount of work. Some 
six avenues will be enumerated with the 
methods of stopping them: No. 1. The 
air compressor же a hand release valve 


(Continued on page 375) 


Measuring Thousandths of a Second 


F you were asked the question, “How 
is time measured?” your immediate 
reply would probably be, “Ву means 
of a watch, clock or other similar 
recording device,” and if asked to 
say how you would time, for instance, a 
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sprint of 100 yards, you would suggest a 


stop-watch, starting the watch on the 
sound of the pistol, and stopping it with 
your finger as the winner breasts the tape. 
His time would then be taken by reading 
the watch, usually to one-fifth of a second. 


But suppose you had to measure the 
time taken for a strong spring to snap 
back into place when released, or a heavy 
weight to fall one foot, or to time one 
vibration of a tuning fork, your stop- 
watch would then be a very inefficient 
and probably useless instrument. 


As an example of more accurate meth- 
ods for measuring minute periods of time, 
let us consider the vibration of the tuning 
fork. Suppose our fork is said to vibrate 
256 times per second—quite a normal 
value—and we wish to verify this experi- 
mentally. The diagram shows how this 
is done. 

A large drum is rotated by clock- 
work mechanism in such a way that 
it moves spirally on a screw thread and 
thus rotates and falls at the same time. 
The clockwork is wound up and a brake 
put on. The outer surface of the drum 
is covered by a piece of stiff white paper 
coated with lamp black. 


y irl Vere nilh 





СЛН slorted and 


Ву Е. L. BARROW 


“B” is our.tuning fork carrying a small 
metal: pointer soldered on the end of one 
arm. The end of this pointer rests just 
against the blackened surface of the drum 
at its lower end. 2 

“С” is another pointer just below “В” 
and also in contact with 
the drum, and is fastened 
to a trigger D, whose 
other end is capable of 
By Means of the Apparatus 
Shown at the Left and Which 
Is Much Simpler than It Might 
Appear at First Glance, It Be- 
bomes Possible to Measure 
Even Such Small Fractions of 
Time as the Thousandth Part 

of a Second 


The Actual Chart Reproduced 
at the Right Shows How the 
Tuning Fork Records Its Vibra- 


tion Time Period on the Re- 
volving Drum 


being attracted by an 
electro-magnet “Е,” and 
drawn away again by a 
spring "F." The mag- 
net in its turn is excited by a current 
from battery “G.” There is, however’ a 
break in the circuit at ''H," where one 
wire is attached to the top oí the pendu- 
lum of a reliable standard clock, while the 
other dips into a mercury bath directly 
below. 

Now, when the pendulum swings thru 
its lowest position, its lowest joint just 
dips into the mercury bath and completes 
the otherwise broken circuit. This com- 
pletion of the circuit is thus made to occur 
at half-second intervals, which are very 
accurate if the clock is reliable. Thus we 
have the electro-magnet operating every 
half-second and your pointer “C” gives an 
upward movement along the surface of 
the drum every half-second. 

There is another electro-magnet and bat- 
tery apparatus arranged to set the tuning 
fork vibrating. In this case, the spring 
drawing the fork away from the magnet 
is the elasticity of the fork itself, and thus 
it will move to and fro with its natural 
vibration, just as if “bowed” like a violin 
string or struck on a table. 

The fork is electrically controlled in 
order that its motion and the vibratory 
motion of "C" may be started simul- 
taneously from the same switch, K. This 
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same switch may also be used to control 
the brake of the clockwork turning the 
drum. 

Now let us see what happens when we 
close the switch and connect up the three 
circuits. 

In the first place, the drum rotates at a 





speed of say one or two revolutions per 
second—and descends vertically at the 
same time. Also the pointer "C" gives 
one vibration every half-second, so that 
in addition to the white line showing 
where the lamp black has been swept off 
by the pointer traveling along, we also 
get small vertical lines representing halí- 
second intervals. 


The other pointer "B" vibrates up and 
down with the tuning fork and must ob- 
viously trace out a wavy line on the sur- 
face of the drum. 


When the whole suríace of the drum 
has been covered, the action is stopt and 
the paper taken off and placed out flat. Its 
appearance is something like what is 
shown in Fig. 2, white lines on a black 
background. 

All that remains is to count the number 
of complete “ups and downs" of the wavy 
line, or the number of wave crests between 
any two half-second kicks, and multiply 
by two to give the number of vibrations 
per second of your tuning fork. 

There may, of course, be many varia- 
tions of this method to suit different re- 
quirements and conditions, but this ex- 
ample will illustrate the principle upon 
which extreme accuracy of time measure- 
ment may be obtained. 


Conversion of Centigrade and Fahrenheit 


This graph can be used in quickly 
changing a reading from one tempera- 
ture scale to another. To begin with, 
we know that—40 degrees is the same 
on each scale. We construct our tri- 
angle with the juncture of the hypo- 
tenuse and lower side representing thai 
temperature. We have the ratio between 
the hypotenuse and the base 9:5, which 
is readily understood. Then the base 
and the hypotenuse are marked into 
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By Means of the Accompanying Chart Temperature 
Readings in Either Fahrenheit or Centigrade May 
Be Quickly Converted from One to Another. Those 
Who Have Much Use for a Chart of This Kind Will 
Find It Advisable to Reconstruct a Much Larger 
Graph, Say About Four to Six Times the Size of 
This Cut. This Can be Done Quite Easily by Fol- 
lowing the Angles andi pie Given on the Chart 
erewi 
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divisions of any desired size. The ones 
used in the figure represented four de- 
grees each. Starting from the point 
that represents —40? we mark off ten 
divisions and that brings us to zero 
on either scale. Other readings can then 
be marked on the two sides, those on 
the hypotenuse represent Fahrenheit 
and those on the base, Centigrade. 
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If one wishes to change from a 
Fahrenheit reading to one on the 
Centigrade he takes a straight edge and 
places it parallel with the third side 
of the triangle so that the edge runs 
thru the temperature to be changed. 
A glance at the point where the edge 
intersects the base will give the Centi- 
grade reading. 

The formula that can be used with 
this method is: 


°F = (°С + 40) 96 — 40 
°C = (°F + 40) 56 — 40 


This may be more easily remembered 
than the method ordinarily used. We 
take the temperature reading and add 
forty because that represents the num- 
ber of divisions below the zero point. 
Having the total number of divisions. 
then, we multiply to change over into 
divisions equivalent on the other scale. 
To change those divisions into tempera- 
ture reading we must subtract forty be- 
cause forty of the number are below 
zero. 


Contributed by 
WILLIAM E. GILLIS. 








Simple Substitute for the 


EFERRING to the article on “Full 
R size copies without a copying 

camera," page 1095 of your Febru- 
ary number in "How to Make It" depart- 
ment I would point out that there is a 
very much simpler method. 

Take a sheet of "gaslight" paper and 
place it face down over the picture or 
other matter to be copied and cover with 
a glass (as heavy as possible) and expose 
tolight. The light should fall on the back 
of the gaslight paper, and not on or thru 
the picture to be copied. Develop and use 
as a negative. Hard or contrasty grades 
of paper must be used. 

I enclose several specimens of negatives 
and prints, which naturally show the grain 
of the paper. The paper of course can be 
made translucent if desired by the use of 
waxes, oils, or varnishes and plates or 
films can be used. 

I enclose one print taken with a process 
plate which shows foggy smudges due to 
the uneven illumination given by a match. 
Properly I should have used a ground 
glass and a more even source of illumina- 
tion. The gaslight paper process is very 
handy for copying drawings or print in 
libraries. 

The explanation of the phenomenon is 
simple as the blackened parts of the matter 
to be copied reflect less light and so the 
sensitive emulsion over the white parts is 
more quickly acted on. One friend sug- 
gested that the black has a further revers- 
ing or protective action, but this is not 
necessary to explain the phenomenon. 

Printing out papers or blue print paper 
will not work, probably owing to the color 
produced at the back by exposure prevent- 
ing further rays passing. 

An improvement would be to use a 
"bleaching out" paper (such as was sold 
under the name "Uto" for example some 
years ago for color photography), as this 
would allow the paper over the white parts 
to become pure white and that over the 
dark parts to remain dark. This would 
produce a positive at the first operation 
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and also eliminate the small amount of 
fog that exists in the present process, at 
least unless special methods such as re- 
duction and intensification are employed. 

In addition to the use in libraries (which 
I commend to the attention of all public 
librarians for the use of the public) there 
are many other possible applications such 
as copying checks, wills, and contracts and 
taking full size copies of signatures and 
finger prints. The method if commercially 
improved ought to do away with the ex- 
pensive and bulky photostats now used 
for these purposes, besides being more 
handy and flexible. 


Funnygraphs—and How They 
Got That Way 
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A special film (ог better plate) with 
gaslight emulsion or with bleach out emul- 
sion ought to be put on the market for 
this purpose and so prevent the slight 
difficulty with the grain of the paper and 
yet allow us to dispense with the dark 
room. 

I may mention that the process other 
than the bleaching out variety is not my 
idea but was known in Ireland at least 10 
years ago as “Anastatic Photography” but 
has evidently not been widely publisht. 

By Р. Р. W. MAUNSELL. 


Almost every amateur photographer has 
a few old film negatives which he will not 
use again in the usual way, but which 
can be used for making these “funny- 
graphs.” 

The directions for making these fol- 
lows: 

1. Take the old discarded negatives, and 
with a sharp safety razor blade cut out the 
head and shoulders, being careful not to 
cut away any of the features. 

2. The body is then drawn on thin pa- 
per, the thinner the better. They can be 
drawn free hand or copied from some 
comic sheet. It is best to use black draw- 
ing ink for the outline. 
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A Clever and Interesting Photographic Stunt Is 

Shown in the Accompanyi Two Photos. The 

Comic Figure Is Drawn on Thin Paper and Then Cut 

Out and Used in Connection With a Trimmed Film 
Negative of the Face 
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3. When the outline is finished, cut out 
around the figure. If coat or trousers are 
to show black when printed, cut out on 
inside of outline also. 

4. Then take the head and figure and 
place them face down on the glass of 
a printing frame, placing the printing pa- 
per over them. Print in the usual way. 

Pictures made in this way are a novelty 
for the snapshot book and your friends 
will wonder “how they got that way." 


Contributed by H. E. CARTER. 


Construction ofa Good Chemical Balance 


HE average experimenter's labora- 
tory is conspicuous by the lack of 
a Balance for accurately weighing 
small quantities of chemicals. 
The reason for the absence of this 


highly important piece of apparatus is usu- 


By E. H. SWANSON 


After this secure two pieces of No. 24 
age aluminum sheet, 212" square. These 
em the pans of the balance. 

From No. 14 aluminum wire construct 
the hangers as in Figs. 1 and 5. Fig. 5 
illustrates the bending of the ends to sup- 
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It Is Not so Difficult as One Perhaps Imagines to Successfully Build a Home- 
Made Weighing Scale of Surp-ising Accuracy, ani the Authcr Has Here Shown 
Us What Сап Be Done With a few Pieces of Brass Bar or Wire, and an Old 
The Pivots are the All Essential Thing In This Balance or 
Scale and Here the Balance Wheel Pivots of a Discarded Clock Are Put to 
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ally to be found in the high prices charged 
by manufacturers for even a low-grade 
instrument. Yet the construction of a very 
good Balance is within the ability of any 
experimenter and the material can be found 
in the junk box of the average laboratory. 

Fig. 1 illustrates the general appearance 
of the Balance which will be described here- 
with. 

The instrument consists of a base 34”x 
4"х934” and an upright 34"x1l$"x7Yl$'. 
The base and the upright are beveled 
stained and finished, and the upright screwed 
to the base as in Fig. 2. 

Now procure (this is an odious word to 
most experimenters), the hair-spring wheel 
of an alarm clock or any defunct time- 
keeping mechanism, watches excepted; 
also the frame in which the wheel is secured. 

Remove the balance-wheel and axle from 
the frame. It will be observed that the 
wheel operates on pivot bearings and will 
fall out easily if the screw sockets are loos- 
ened. Remove also the hair spring from 
the wheel. The frame will now appear some- 
thing like Fig. 3. Cut this frame as shown 
and smooth the brass with a file. Mount 
the frame by means of screws, on the up- 
right, so that the two small socket or 
bearing-screws will clear the top of the 
upright as in Fig. 2. 

The next step: Take a 1%” brass rod 
(round) 734” long and threaded at both 
ends for a short distance. At the exact 
center of the rod solder it to the hub of the 
hair-spring wheel, previously mentioned, 
in such a manner that the rod rests upon 
the axle of the wheel and tightly against 
the wheel itself. 

Now flatten one end of a piece of No. 24 
steel or brass wire, by pounding it upon an 
anvil; bend it into the shape shown in Fig. 
4 and solder one end to the spoke of the 
wheel as illustrated. File the other end 
to a point. 

Insert the wheel into the frame and tight- 
en up the screw sockets. 


port the pans, of course holes must first 
be drilled in the pans and the wire pushed 
thru before the ends are bent into shape. 
Fasten the completed hangers to the brass 
rod as shown in Fig. 5. The distance of 
each hanger from the end of the rod is 
5$ inch. 

Before finally fastening the hangers in 
position slip on the rod a couple of riders 
as they are called, each having a tightening 
screw. These riders may be obtained from 
your “Кіа” brothers “Erector” set, or 
purchased at a hardware or electrical shop 
for 5c. apiece (binding posts). Then on 
each end of the rod screw into place a nut. 

In preparing the hangers and pans it is 
necessary that care be taken to have the 
parts of exactly the same dimensions, other- 
wise the sensitivity of the balance will be 
impaired. A little extra effort put forth 











Home-Made Chemical Balance for Experimenters 

Utilizing the Balance Wheel, Pivots and Bearings, 

Procured from a Discarded Alarm Clock. This 

Balance Possesses a High Degree of Sensitivity 
and Is Surprisingly Accurate. 
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7 Construction of 


The Scale Beam Is Soldered or Otherwise Secured to the Hub or 
Shaft of the Balance Wheel. The Accuracy of Any Scale or Balance 
Is of Course Vastly Increased by Enclosing It in a Glass Air-Tight 
Cabinet, and in the Finest Chemist Balances,-the Doors are not 
Opened at all When the Weighing Is Done, Adjustments Being 

Made From the Outside by Means of Levers. 








in careful construction at this point will 
repay the additional time spent. 

When the rod, or beam of the balance is 
in place as in Fig. 1, the pans should clear 
the base by about 5$" and the pointer 
should be straightened until it is at right 
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hangers bending 
of Wires fo hold pan. 


angles to the beam as here illustrated. 

Make a paper scale in divisions of 1%” 
and mark the center graduation o (zero). 
Fasten the scale to the upright near the 
base бо that the pointer will swing over it. 

ig. 1. 

See that the wheel turns freely in the 

bearings—a bit of fine watch oil will help. 
Then move the riders until the pointer 
comes to rest over the zero point on the 
scale. Tighten the screws on the riders 
and make the final adjustment by means of 
the nuts on the ends of the rod, screwing 
these a few turns in or out as may be re- 
quired. 
.. The balance is now ready for work and 
if the construction has not been slighted 
the pans will sink under the weight of a 
few milligrams. This is sensitivity enough 
for all ordinary purposes. 

Watch glasses should be employed to 
hold chemicals when using the scale in order 
not to corrode the pans. 

This balance when properly constructed 
and used will last for an indefinite time and 
is as efficient as more elaborate instruments 
sold at fancy prices. 

The question of weights is as important 
as the balance itself. The best way to get 
them is to make them yourself. The smaller 
weights up to a gram may be made of wire. 
Aluminum wire is suitable for the lighter 
and brass wire for the heavier ones. The 
sides as bent, will indicate the number of 
centigrams or decigrams in each. Thus a 
one centigram weight will be a straight 
piece of wire. The two centigram will be 
bent once giving two sides, and so on, up 
to the five centigram, which will have four 
bends and will be a pentagon with five sides. 
For decigrams do the same using heavier 
wire. Borrow weights from an obliging 
friend and work yours out with cutting 
pliers and fine file. Or you may cut them 
out of sheet metal and stamp the numbers 
on them with figure punches. File them 
until accurate. 


Motor Stator Rewinding Jig 


To facilitate holding motor stators 
during rewinding operations a Massa- 
chusetts service company uses an inter- 
esting device. It consists of a flexible 
metallic holder constructed from a piece 
of strap iron. The piece of iron is about 
28 inches in length and is bent into the 
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The Accom Photograph Shows a Simple 
Clamp for Holding Small A. C. Motor Stators or 
Fields While for 


They Are Being Rewound. The Ji 
Holding the Stator is Made from a Piece of Strap 
Iron Bent to the Shape Indicated. 
shape of a clamp with the upper ends 
held in place by adjustable rods and 
bolts. The lower end is bolted to the 
bench. The whole outfit forms a re- 
ceptacle with adjustability to a wide 
variety of motor frames ranging from 
6 inches in diameter to 9 inches. 
Contributed by ALLEN P. CHILD. 


More 


A SIMPLE VACUUM FILTER 


I am enclosing a sketch of a vacuum filter 
I made which is very efficient and works sat- 
isfactorily. I am sure that there are other 
experimenters wishing to filter things rapidly, 
who will be glad to have one of this kind. 

It works on the principle of the bellows. 
The figure shows it complete. To make it 
operate the top and bottom are pressed to- 
gether and the air is forced out of the valve 
which is placed over a hole in the top disc, 
thus letting the air out and none in. Then 
it is let go and the weight on the bottom will 
try to pull it into its original shape, thus 
drawing all the air from the bottle thru rub- 
ber tubing and into this pump, enabling the 
work of filtering to be done at a greater 
speed. Different sized weights can be hung 
on the bottom, thereby making the suction 
stronger or weaker. This device can be 
made any size; I had one 6” in diameter but 
next I made one 177' in diameter and 2’ high. 
Any experimenter can find an old raincoat 
around the house which is about ready for 
the junkman. It is to be sewed before plac- 
ing on the wooden discs, and rubber cement 
put wherever joints are to be made. A valve 
can be bought for 5 or 10c. and tacks such as 
are used for tacking theseats on chairs cost 
about 15c. The whole cost of making this is 
about 25 or 30c. If round boards are not 
available, they can be made. A tire valve is 
more efficient for the larger devices as it does 
not leak air. It should be inserted from the 
inside. 


Contributed by ADOLPH F. LONK. 





Useful Wrinkles 


A COMPACT GALVANOMETER 
The accompanying sketch shows how to 
construct a compact galvanometer.  Pre- 
pare a block of hard wood as illustrated, 
and in the bottom of this cut a channel about 
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Every Electrical Experimenter Needs a Sensitive 
Galvanometer for Testing the Continuity of Spark 
Coil Windings, Etc., and a Very Effective Instrument 
Constructed from a Coil of Fine Magnet Wire and an 
Ordinary et Compass, is Illustrated Above. 


м" wide and 272" long and to a depth that 
will bring the bottom of the slot to within 14” 
of the top of the block. Place two binding 
posts on it as indicated, then secure a good 

cket compass about 2" in diameter and 
Бетеп it in place with cement or by driving 
two very small brass nails thru the bottom. 
If the glass cannot be removed, solder the 
nails to the bottom, after having carefully 
removed the lacquer. The correct wiring 
will depend upon the strength of current 
used. It is, however, very easy to get an 


:j idea of what the deflection will be under 





Speaking of Filtering Devices—and the Embryo 
emist Awaye Has One or More Doing Duty— 


Here is One t Will Tickle Your Fancy and It Is 
All Home Made. The Bellows for Creating a Vacuum 
Is Constructed from Rubber Cloth from an Old Rain- 
coat, and is Provided With a Weight, as 

This Filter Works Very Fast. 


Google 


certain conditions by merely making a pre- 
liminary trial. The winding may range 
from two to three turns of heavy wire to 
several hundred turns of fine magnet wire. 
The-maker will have no trouble determining 
his particular wants. Finally the coil 
should be wound lengthwise on a small 

iece of wood and the whole packed neatly 
into the slot. Connect up the ends to the 
binding posts, and then glue in a thin piece 
of wood, to hold the coil in place. By drill- 
ing a small horizontal hole in the base and 
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inserting a small bar magnet 34” diameter 
or less, the instrument may be rendered 
independent of the earth's magnetism, and 
can be used without reference to the north 
point. Such a controlling magnet reduces 
the time required to bring the needle to 
rest after it has been violently deflected. 
Contributed by STUART LORIMES. 


ZERO DISCHARGE OF A DRY 
CELL 


We have generally discarded dry cells 
immediately after they do not display the 
usual “pep.” However, it has hardly ever 
been mentioned at just what state a “dead 
cell” really is dead. For further informa- 
tion on the subject I investigated a so- 
called “dead” cell—and it was DEAD, for 
it would not move my ammeter. However, 
it did make quite a deflection on my milli- 
ampere meter (a very sensitive instrument 
manufactured by A. Gaffie, Paris, France). 
This meter reads from zero to 250 milli- 
amperes. 

The first reading as shown in the table 
below was 5 milliamperes. Owing to the 
fact that the resistance of the meter was 
but .18 ohm, the battery was practically 
shorted during the tests. This made it 
practicable to reduce the battery to zero.. 
The following are the results of various 
readings: 


Time Amperes. 
12:00 Noon .0050 amp. 
12:02 P.M. .0030 amp. 
12:03 Р.М. .0025 amp. 
12:06 P. M. 0020 amp. 
12:10 P. M. 0017 amp. 
12:15 P M. :0014 amp. 
12:25 P. M. 0012 amp. 
12:35 P. M. .0010 amp 
12:45 P. M. 0009 amp. 

2:30 P. M. .0008 amp. 
6:45 P.M. .00075 amp. 
7:10 P. M. 0005 amp. 
8:15 P. M. 0003 amp. 
9:30 P. M. .00015 amp. 
10:00 P. M. .0001 атр. 
10:35 P. M. .00009 amp. 
11:12 P. M. .00000 totally discharged 


This is a test which while having no defi- 
nite bearing on the future of batteries is 
unique when it is realized that in order to 
follow any battery to Zero ampere current 
strength it requires very sensitive labora- 
tory instruments, such as were used in this 
instance, and the average learned experi- 
menter has no idea of just what current a 
battery still maintains after being actually 
discarded from service. Such old battery 
cells are useful for testing work and other 
small current applications in many in- 


stances. 
Contributed by E. T. JONES. 


Construction of a Good Chemical Balance 


HE average experimenter's labora- 

tory is conspicuous by the lack of 

a Balance for accurately weighing 

small quantities of chemicals. 

The reason for the absence of this 

highly important piece of apparatus is usu- 





Use. 





ally to be found in the high prices charged 
by manufacturers for even a low-grade 
instrument. Yet the construction of a very 
good Balance is within the ability of any 
experimenter and the material can be found 
in the junk box of the average laboratory. 

Fig. 1 illustrates the general appearance 
of the Balance which will be described here- 
with. 

The instrument consists of a base 34”x 
4"x934" and an upright ?4"x112"x7l5 . 
The base and the upright are beveled 
stained and finished, and the upright screwed 
to the base as in Fig. 2. 

Now procure (this is an odious word to 
most experimenters), the hair-spring wheel 
of an alarm clock or any defunct time- 
keeping mechanism, watches excepted; 
also the frame in which the wheel is secured. 

Remove the balance-wheel and axle from 
the frame. It will be observed that the 
wheel operates on pivot bearings and will 
fall out easily if the screw sockets are loos- 
ened. Remove also the hair spring from 
the wheel. The frame will now appear some- 
thing like Fig. 3. Cut this frame as shown 
and smooth the brass with a file. Mount 
the frame by means of screws, on the up- 
right, so that the two small socket or 
bearing-screws will clear the top of the 
upright as in Fig. 2. 

The next step: Take a !$" brass rod 
(round) 734" long and threaded at both 
ends for a short distance. At the exact 
center of the rod solder it to the hub of the 
hair-spring wheel, previously mentioned, 
in such a manner that the rod rests upon 
the axle of the wheel and tightly against 
the wheel itself. 

Now flatten one end of a piece of No. 24 
steel or brass wire, by pounding it upon an 
anvil; bend it into the shape shown in Fig. 
4 and solder one end to the spoke of the 
wheel as illustrated. File the other end 
to a point. 

Insert the wheel into the frame and tight- 
en up the screw sockets. 


It Is Not so Difficult as One Perhaps Imagines to Fre veri P a Home- 


Made Weighing Scale of Surp-ising Accuracy, an1 the Authcr 

Us What Can Be Done With a few Pieces of B-ass Bar or W: 
Clock Movement. The Pivots are the All Essential Thing In This Balance or 
Scale and Here the Balance Wheel Pivots of a Discarded Clock Are Put to 


Ву E. Н. SWANSON 


After this secure two pieces of No. 24 
age aluminum sheet, 214” square. These 
icon the pans of the balance. 

From No. 14 aluminum wire construct 
the hangers as in Figs. 1 and 5. Fig. 5 


illustrates the bending of the ends to sup- 


port the pans, of course holes must first 
be drilled in the pans and the wire pushed 
thru before the ends are bent into shape. 
Fasten the completed hangers to the brass 
rod as shown in Fig. 5. The distance of 
each hanger from the end of the rod is 
5$ inch. 

Before finally fastening the hangers in 
position slip on the rod a couple of riders 
as they are called, each having a tightening 
screw. These riders may be obtained from 
your “kid” brothers “Erector” set, or 
purchased at a hardware or electrical shop 
for 5c. apiece (binding posts). Then op 
each end of the rod screw into place an 

In preparing the hangers and pap 
necessary that care be taken to” 
parts of exactly the same dim 
wise the sensitivity of th 
impaired. A little exty 











“7 Construction of 
hangers a bending 
of mires to hold pon. 


Cabinet, and in the Finest Chemist Balances,-the Do 
Opened at all When the Weighing Is Done, Adjust 
Made From the Outside by Means of Leve 


in careful construction at this point will 
repay the additional time spent. 

When the rod, or beam of the balance is 
in place as in Fig. 1, the pans should clear 
the base by about 54” and the pointer 
should be straightened until it is at right 









| bear soldered to hub 
Of wheel a rests on axle 


— Pointer soldered fo wheel 








The Scale Beam Is Soldered or Otherwise Secured to th Жы 
das Here Shown Shaft of the Balance Wheel. The Accuracy of Any Scale te 
ire, and an Old Is of Course Vastly Increased by Enclosing Itin a Glas : 






















angles to the beam г 

Make a paper scale 
and mark the center 
Fasten the scale to 
base so that the poi 
Fig. 1. 

See that the w 
bearings—a bit c 
Then move th: 
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Motor Stato: ы 


To facilitate holding motor stators uf 


metallic holder constructed from a piece 
of strap iron. The piece of iron is about 
28 inches in length and is bent into the 


bolts. 
bench. The whole outfit forms a re- — 
ceptacle with adjustability to a wide | 
variety of motor frames ranging from | 
6 inches in diameter to 9 inches. А 

Contributed by ALLEN Р. CHILD. 
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A SIMPLE VACUUM FILTER - 
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ELECTROLYSIS OUTFIT 


The accompanying diagrams show a sim- 
ple form of electrolysis outfit; which: I have 
used very successfully in demonstrating and 
in experimenting in the Berlin City High 
Schools. 

This apparatus which I found very useful 
in my work, is also very easy and cheap to 
make, for the boy who is interested in ionic 
action, and also for the experienced experi- 
menter, who wishes a simple set, but does 
not wish to go to the expense of buying one 
from a scientific apparatus company. 

The materials necessary are two one hole 
rubber stoppers (No. 1), two feet of glass 
tubing of a size to fit the holes in the rubber 
stoppers, and two carbons, which can be 
found in a laboratory, or can be taken from 
a small used flashlight battery, and three 
feet of ordinary copper wire of any conveni- 
ent size, as long as it is not too large. Other 
materials outside the set necessary for op- 
eration are test tubes, and a six inch battery 
jar. Any beaker may be used in place of the 
battery jar if it is deep enough. 

First cut the glass tubing and copper wire 
into two equal pieces, then take the carbons 
which are about 2" long and 14” in diameter 
and attach the copper wire. Thisis done by 
filing a groove about 14" from the end with 
a triangular file. Also a groove from the 
circular one to the end of the carbon. The 
copper wire is now fitted into the groove and 
made fast by soldering. Now enlarge the 
holes on the large end of the rubber stoppers, 
enough to accommodate the carbons and 
fit in the carbons about one-half the length 
of the rubber stoppers. Do not enlarge the 
hole entirely thru the rubber stoppers or the 
glass tubing will not fit. The carbon is now 
fitted tightly into the rubber stoppers, with 


WOches си? 4 ... 
rubber stopper 





tus, Constructed 
wo Rubber Corks and 
This Arrangement of 


A Very Simple Electrolysis A 
from Two Glass Test Tubes, 

a Pair of Carbon Electrodes. 
the Apparatus Obviates the Necessity of Having Any 


Elaborate Glass Parts Made. The Acidulated Water 
Is Decomposed When the Current Is Passed Thru It, 
Hydrogen Gas Being Evolved at the Negative Pole 
and Oxygen Gas at the Positive Pole, There Being 
wice as Much Hydrogen as Oxygen. 
the copper wire extending thru the small 
hole. The pieces of glass tubing are placed 
over the copper wire and fitted tightly into 
the rubber stoppers at the small ends. If 
carbon and glass tubing do not fit tightly in 
the rubber stoppers strong fish line may be 
tied around the ends of the stoppers. The 
glass tubing is now ready for bending. Care 
must be taken that the glass is not bent too 
suddenly or the wire will be forced thru the 
soft glass tubing. Make a right angle bend 
172" from the rubber stopper; 1" from this 
bend make another right angle bend in the 
same plane and 4" from the second another 
right angle bend in the same plane, and 
finally make a bend to hook over the battery 
jar to hold the apparatus in place. Seal the 
glass tubing at the ends around the copper 
wire by heating. Both are made in the same 
manner and these bound or sealed together 
to make them rigid. 

The set is now ready for operation. The 
battery jar is filled well above the carbons 
with the solution to be studied, say brine 
(water in which salt, Na Cl, has been dis- 
solved). Fill two test tubes with the solu- 
tion and invert them over the carbons. At- 
tach two or three dry cells or a 110 volt 
D. C. with a large lamp in series and at once 
bubbles of gas will be seen in the tubes. 


Contributed by J. H. THORNGATE. 
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AN IMPROVED FLY SCREEN 


. The slit across the middle of the screen 
was made by bending the two edges out- 
ward after cutting and fastening the ends 
together with wire, so as to form a triangle, 
so that there will be about a quarter inch 
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The Simplest Fly Screen Imaginable—the Inventor 

Claims, That, By Darkening the Room, the Flies 

Will Pass Out Thru the Small ning Here Provided 

in the Screen, But That After Watching for a Long 

Time, Not One Fly Was Ever Seen to Come Back 
it. 


opening or outlet in the slit, which, when 
placed in the screen, is so put that the V 
points toward the outside of the window. 
The screen was placed in the window and 
the shades pulled down so that the room 
was made comparatively dark. The flies 
which were in the room flew toward the 
light, which came in thru the bottom part 
of the window containing the screen and as 
they walked up this screen, with this out- 
let, they naturally walked out thru the open- 
ing and escaped, and I have never seen 
even after hours of observation, one single 
fly, come in thru this opening. 
Contributed by C. H. THOMAS. 


NOVEL GLASS RULER 


We have found that a glass tube from 
32" to 34" in diameter and of any suitable 
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Colored waste’coltan Cork? Wen 


Glass Jute 


A Glass Rule Can Easily Be Constructed From a 
Piece of Glass Gauge Tube, Such as Used on Water 
Gauges on Boilers, and, if Desired, Colored Cotton 
or Silk May Be Placed Inside of it, or a Paper Scale 
Could Also Be Placed Within it and the Ends Corked. 


length, packed with cotton waste makes a 
serviceable ruler. The tube should be 
sealed at both ends with a cork and sealing 
wax. If colored waste be used, that is sev- 
eral colors mixed together, it will make a 
pretty effect. Cotton waste with colors 
black, white, blue, red, and yellow mixed, 
can easily be obtained or made and old gage 
glasses can be used. 


Contributed by WM. GEO. EAMES. 


SELF-STOP FOR PHONOGRAPH 


Perhaps a number of the readers of Science 
and Invention find themselves getting 
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An Automatic Electro-M: 
graph Can Be Constructed on the 

Regulating Contact Arm is Set for Each Record, 
So That When the Reproducer Needle Reaches the 


etic Stop for the Phono- 
Plan Here Shown. 


Last Groove, the Re ucer Will Hit the Contact 
Arm and Close the et Circuit, and Arrest the 
Rotation of the Disc. 
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ready to shut the phonograph off, which 
takes away a lot of the charm of the music 
when youhave to be thinking all the time. 
In the illustrations I have shown how to 
make a simple self-stop for your phono- 
graph, and by studying them carefully you 
may easily understand how it works. The 
regulating arm which is the only part that 
you have to construct is made of 14” brass 
rod, or it can be an iron rod which has been 
nickel plated. Almost any smallstiff spring 
will do for the tension spring. This spring 
is to hold the arm in any position that you 
desire, and keeps the reproducer from mov- 
ing it towards the center of the record. 
When the regulating arm and the repro- 
ducer touch each other an electric circuit is 
closed, and the electro-magnets stop the 
turntable. The position of the regulating 
arm is varied, according to the last grooves 
in the record. The electro-magnets can be 
taken out of an old electric door bell, or they 
can be bought at some electrical supply 
house. Connect the regulating arm, bat- 
tery, and magnets as shown in the diagram; 
one or two dry batteries are needed, which 


TRICK LAMP LIGHTING 


Here is a novel stunt which is sure to 
please, and with proper patter talk it can 
be used as a magic trick. The following isa 
description of the device that will light a 32 
volt Mazda lamp on the outside of a front 
(plate glass) window with a 110 volt A.C. 
attached on the inside. Take wooden blocks 





How to Make a Mystic Show-Window or Demonstra- 
tion Lamp—the Lamp is Lighted By Alternating Cur- 
rent Induced in One of the Coils Comprising the 
Transformer Shown, the Primary Coil Being Con- 
nected With the 110 Volt A. C. Lighting Circuit. 


314x314" square and 1%” thick, bore a 
hole in the center of the block small enough, 
so that an inch gas-pipe nipple will screw 
in tight having a thread long enough to 
screw thru the head to allow a pipe cap to 
screw on to one end, and the nipple is 
screwed into the other end; the nipple is 4" 
long. When you have the core completed 
in this way, proceed to wind as follows: 
First lap a few layers of wrapping paper 
around the core, the winding can be done 
by hand and the core held in a small vice 
provided for the purpose. Wind this with 
No. 24 magnet wire. Turn the core towards 
you and wrap the wire close to the end 
and back. Put on another layer of paper, 
and repeat this five times, after which you 
will have ten layers of wire. Two coils are 
made exactly alike. It does not matter 
which coil you attach the A.C. circuit to. 
Attach to one of them an attachment plug, 
and to the other a lamp socket (the attach- 
ment bolts, as shown, can be omitted). 
Put in the socket a 32 volt Mazda lamp 
for the outside circuit and to the other one 
a snap switch socket, attached to a 110 
volt A.C. circuit for the inside. Have the 
one, that has the lamp attached to it, taken 
to the outside and place the end of the core 
against the glass. If this coil is now moved 
around until finally it comes in position 
over the 110 volt coil the lamp will light up. 


Contributed by D. C. WOLFE. 





This department will award the following monthly prizes: 
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First prize, $5.00; second prize, $3.00; third prize, $2.00. А 
urpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus ог old material, and for the 
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. 


For the best idea sub- 


mitted a prise of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. The article need not be very elab- 


orate, and rough sketches are sufficient. 


We will make the mechanical drawings. 


Use only one side of sheet. 


Make sketches on separate sheets. 








FIRST PRIZE, $5.00 
MAKING A RHEOSTAT FROM A TIN 


CAN 

Ever get “hard up” for resistance wire? 
Well, don't worry about that if you have 
any tin cans in your back yard, why not 
use them for resistance? Melt the ends out 
of the cans and cut out the seams. Flatten 
out the tinand cut it in strips about %¢th 
of an inch wide, leaving a square piece at 
each end for connections. Then the tin 
may be folded so as to make one straight 
strip. Cut two pieces of asbestos about 
$6"x 4 "x26" and drill а 4%” hole, about 1" 
from each end on both pieces. Attach two 
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Tin Can Rheostats! Ever Heard of Them Before? 

Well Here’s How One Experimenter Found a Use 

For the Old Cans Decorating the Ash Dump. The 

Tin s Flattened Out and en Cut, as Shown, 
Makes Excellent Grids for Rheostats. 


8” porcelain tubes to the asbestos by means 
of bolts. On this frame, the tin strip may 
be wound. The completed resistance units 
may then be mounted. Sets of these resist- 
ance units may be combined by the builder 
to make a rheostat, or they may be tapt off. 
There is enough tin in a quart can to make 
one of these units (about 30 ft. of strip). 
Two of the units in series will safely pass 
10 to 15 amperes thru an outside circuit, 
at a potential of 110 volts. 


Contributed by ERTELL M. WATSON. 


TOY MOTOR 

Here is a simple toy motor made from an 
old wooden base electric bell. Of course 
the iron base type may be used, but a wood- 
en base bell has been proven superior be- 
cause it is easily attached to a base. First 
fasten a wooden or metal fly wheel to a 
shaft in such a manner that the fly wheel 
is flush with one end of the shaft. Place 
‘An Electric Motor of Very Simple Design— It Is Built 
From a Vibrating Electric Bell, Together With a 
Fly Wheel, Shaft and Connecting Rod. When the 
Parts are All Adjusted and the Armature Vibrates, 
the Balance Wheel Will Be Rotated Continuously. 
a pin in the fly wheel a little off center. 
The shaft is carried by two sheet 
metal bearings, and riveted up slightly on 
its ends, to prevent it from slipping back 
and forth. The clapper of the bell is then 
removed and the end of the stem bent to 
a proper angle. With the fly wheel and bell 
in position, connect a thin strip of metal, 
the size of which will have to be determined 











Google 


SECOND PRIZE, $3.00 


A PAINT SPRAYER 
The writer has recently concluded some 
interesting experiments in the spraying of 
paint. A certain factory was equipt with 





By Utilizing the Spraying Mechanism From an Old 

Atomizer, One Can Make a Very Useful Paint and 

Shellac Sprayer, as Shown in the Accompanying 
Illustration. 


a large size paint spraying machine, per- 
manently mounted in its painting depart- 
ment, but it was necessary to do some 
light work, outside of this department, and 
the research finally led to the adoption of 
the following stunt in the pattern making 
department. 

The sketch herewith shows a commercial 
atomizer of the type used for nose and 
throat as adapted to spray shellac. It was 
found that the work was done in a mere 
fraction of the time réquired for brushing 
and done better, and that less than half 
of the amount of shellac was required. The 
air was taken from the pressure air line at 
90 pounds and reduced to 55 pounds for 
this purpose with a standard reducing valve 
taken from an old discarded oxy-acetylene 
welding apparatus. One of the results of 
the experiments was, that a discovery was 
made, that this could also be used with a 
reduced nozzle for lettering, using lamp 
black paint in the shipping room, and that 
a man handy with lettering could mark 
fifteen packages to one marked by stencil 
in the same time. 

Contributed by W. BURR BENNETT. 





THIRD PRIZE, $2.00 


ELECTRIC CIGAR LIGHTER 

Why not build an electric cigar or cigar- 
rette lighter from an old telephone receiver 
shell, as I have done? First remove the 
magnets, and any other superfluous mate- 
rial; then make a coil of spring brass wire 
and attach to this a piece ades Jain wire, 
as illustrated. A mica diafram is placed 
in the receiver, the wire passing thru two 
holes made for that purpose. Upon press- 
ing on the cigar or cigarette, as it isthrust 
thru the little hole in the receiver cap, a 






Cigarette, 


An Electric Cigarette or Cigar-Lighter, Suitable For 
Use on Motor ts or Automobiles, etc. When the 
Cigarette or Cigar is Pusht Against the Spring Sus- 
pended Coil Made of Fine Resistance Wire, the 
Circuit is Closed, and the Wire Gets Red Hot. The 
Length and Size of the Wire Will Have To Be Pro- 
portioned for the Battery to be Used in Each Case 


circuit is closed; the resistance wire heats 
up, and presto! your cigarette is lit. The 
size of the resistance wire and the thickness 
will depend upon the circuit on which-it is 
being used, and a handle attached to the 
receiver gives a very serviceable article. 

An electric cigar or cigarette lighter of 
the type here suggested is very useful to 
those driving automobiles or motor boats 
where it is almost impossible to light the 
cigar or cigarette with a match owing to 
the wind. 


Contributed by GILBERT LOWRY. 








by trial; so that it may turn freely on the 
bent end of the bell clapper, and also on 
the fly wheel pin, two holes being drilled in 
this metal strip to receive the pins. It is 
not necessary with this type of motor to 
employ a commutator, as the circuit breaker 
upon the bell will answer this purpose. 
Everything being properly adjusted, one 
or two dry cells will operate the motor so 
formed, for quite a long time and if a pulley 
is provided small toys may be run with it. 
It is surprising how many useful and 
different electrical devices, especially mo- 
tors, can be constructed from old bell 
magnets. In the interesting book for ex- 
rimenters called, "Electric Toy Making," 
y Prof. T. O'Conor Sloane, many unique 
and practical ideas are given, showing 
similar but more improved types of motors 
utilizing such parts as electro-magnets from 
bells, etc. These small electric motors can 
be operated from batteries. 
Contributed by BENJAMIN LADNER. 





SIMPLE WAY TO PRESERVE 
YOUR "E. Е.” and ^S. & I.” 

Six copies of the magazine should have 
three small holes punched or drilled in the 
back edge of them at equal distances. 
Secure two narrow strips of tin, brass or 
sheet iron and punch holes in them to cor- 

















Here Is a Simple and Economical Way in Which to 
Bind Back Numbers of ''Science and Invention," 
by Means of Two Metal Strips and Two or More 
Stove-bolts Passing Thru Holes Drilled or Punched 
in the Magazine. 

respond to the holes in the magazines. 
Next secure three small stove bolts (about 
3-16 by 1 inch), and put them thru the 
first strip, then the magazines and place 
the second strip on top. Draw the nuts 
up tight and the job is complete. 

I have found this to be a very satis- 
factory way of preserving my “5. and I.", 
as the covers are heavy enough to protect 
them, if they are simply held in shape, as 
explained. 

Contributed by ELTON S. BROWN. 


HOME-MADE “WARM WATER” 
MIXER FOR COLD MORNINGS 


During the biting cold weather one usual- 
ly has no inclination to wash in the morning 
with water of a like temperature. Very 
hot water is just as unpleasant, and one 
usually resorts to mixing the water to the 
right temperature in the basin. The water 
may be mixed to the desired temperature 
while it runs by the use of a very simple 
home-made device. Two pieces of rubber 
tubing should be forced on to each end re- 
spectively of a standard “T” pipe fitting. 
These pieces should be long enough to 
extend to and fit on to either faucet as 
shown in the sketch. The tubing should 
be fastened to the “T” pipe fitting with 
strong hemp cord so that it does not pull 
off. 








A GOOD ELECTRIC WELDER 


The accompanying sketch will convey 
the idea of the A. C. Welding Outfit made 
in our Repair Shop, which has given very 
excellent service on light welding. The 
transformer coils of a 20 horse-power, three 
phase, 220 volt motor starting compen- 
sator were connected as illustrated in 
Figure 2. The three coils were connected 
in series across the line, the voltage of 
which line was at a pressure of 220. A 
set of taps were brought to a switch to 
permit voltage adjustment. One side was 
used as a ground and a lead, placed in 


Dm g Circuit breaker 
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Fig. / 


The Portable Electric Welder, Shown Above, Was 
Actually Built and Gave Excellent Results, the 


Author States. It Operates on Alternating Current 

and an Electric Fan Is Used to Help Cool the Auto- 

Transformer Coils Employed, Which Coils Were 

Obtained from a 20 H.P. 3 Phase, 220 Volt Motor- 
Starting Compensator ` 


Auto transformer ~.. 





Fig. 2 


This Diagram Shows How the Auto-transformer 

Windings Are Connected for Use in Controlling the 

Amount of Current Used on the Electric Welder. 

The Current May Be Varied by Means of the Switch, 
Shown at the Right of the Diagram. 

f brass tube., , Fiber fube 
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Set ‘screws 
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Invariably the Electrode Used in Welding with the 

Arc Was of the Type Generally Employed in Carbon 

Arcs, in Other Words a Piece of Arc Carbon. This 

Carbon Was Held in a Brass Tube, the End of 

Which Was Secured in a Fiber Bushing, as Illus- 
trated in Fig. 3 Above 


series with the coils, was led to the carbon 
electrode. А circuit breaker of the oil- 
immersed type was used as the protect- 
ing element. А nine-inch desk fan was 
mounted in front of the coils to assist in 
cooling them; it was thus possible to use 
the welder continuously with the fan oper- 
ating, or it may be used intermittently 
when the fan is omitted. Invariably, the 
electrode used was of the type generally 
used in carbon lamps. This was held in 
a brass tube, the end of which was secured 
into a fiber bushing, as illustrated in Fig- 
ure 3. 

The welder should wear black or blue 


glasses and leather or metal shield over the 


We Are All Familiar with the Convenience Afforded handle of the carbon electrode holder, the 
by the Combination Hot and Cold Water Spigot hole in the center being of the correct size 
s 


Fitted on Bath Tubs, and This Genius Shows | 

How to Achieve the Same Results with a Few Pipe 

Fittings or Rubber Tubing Attached to the Usual 
pigots. 


Google 


5 to just slip over the fibre tube of the weld- 
ing device, illustrated at Fig. 3. 


Contributed by PERCY LLOYD. 
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lore “How-to-Make-lIt” 


TRY THIS STUNT ON YOUR 
PIANO 


A very unique and entertaining (also 
sometimes exasperating) attachment may 
be easily installed by musically inclined ex- 
perimenters, for their own amusement. 





A Curious Little Stunt Which Will Provide Quite a 
Lot of Fun Especially to the Uninitiated, Is Illustrated 
in the Diagram Above—lIt Involves the Connection 
of a Telegraph Sounder or Bell Together with a 
Battery to the Soft Pedal of Your Piano. Every Time 
This Pedal Is Deprest the Sounder or Bell Will Act. 
Many Other Tricks of a Similar Nature Will Suggest 
Themselves to the Experimenter. 


This is but a suggestion and the ingenious 
experimenter will readily be able to work 
out other more devious schemes perhaps, for 
surprising his friends. An electric horn such 
as 1s used on automobiles and connected to 
one of the piano pedals in this fashion will 
perhaps be more musical and at the same 
time cause an effect quite startling and sur- 
prising to those who are not onto the stunt. 
Come to think of it, why not obtain or build 
eight or more electric horns of the buzzer or 
vibrating diafram type, and connect these 
up with a common battery to a special pedal 
board, containing one pedal for each horn. 
thus enabling musical accompaniments to 
the piano to be played with tke feet? 

Contributed by J. J. COPELAND. 





DETECTING FINGER PRINTS 


Procure about half a teaspoonful of 
iodine crystals and put them in a test tube. 
Heat the bottom of the test tube over an 
alcohol lamp. You will notice that a purple 
vapor is generated. 

Hold the piece of paper which has been 
handled and on which you want to detect 
the finger prints, over the iodine vapor. 

You will at once see the finger prints come 
out on the paper. 

Contributed by W. DITZENBERGER. 


PENCIL CLIP MADE FROM 
PAPER FASTENER. 


Take a common paper clip, and bend 
one end about half an inch from the 
end, also bend the other end, but in the 
opposite direction. Place the clip on the 
pencil with the raised part towards the 
top of the pencil. Wind a rubber band 
or two around the clip and pencil. 


Сир... 
ўч oS 2 
es | uu PSI 
m 
Rubber bands ~ 


This Is One of the Simplest and " (ost Effective Penci 

or Pen Clips for Holding the Pencil in the Pocket, 

That We Have Ever Seen. It Is Made from a Wire 

Paper Clip Bent to the Shape Shown and Then Held 

in Position bya Rubber Band Doubled Over Several 
imes. 


Place pencil in pocket and raise fhe clip 
by pressing on the raised part, this will 
allow the pencil to clamp on pocket. 
Contributed by 
HERBERT W. NEANDER. 





HOW TO MAKE LUMINOUS 
MATERIAL 


By Elton R. Darling 

OOKING over the rail of a steamship 

into the southern waters about dusk 

one is fascinated by the light flashes 
in the water. To add to the mystery there 
does not seem to be any apparent cause for 
the phenomenon. As the darkness settles 
these flashes become brighter and brighter 
which creates an interest to while away 
the evening hours. The cause is discust, 
but the truth seems deep seated. Marine 
life is responsible for it, and when re- 
moved from the water the light is lost. 
One point of interest is the fact that 
there is no evidence of heat. 

During the summer evenings our at- 
tention is directed to the fire-fly as it 
darts to and fro giving forth its occa- 
sional flashes, as tho it was a means of 
finding its way around. When one catches 
the insect the flashes continue, but like 
the marine life of the southern waters, 
there is no evidence of heat. 

To duplicate this accomplishment of 
nature. has been the ambition of man. 
“COLD LIGHT.” -'fhink. of. the thou- 
sands of uses to which: it could be put. 

Centuries ago marine shells: were heated 
to incandescence and would.-then give 
forth a ‘bluish light even: when cold, but 
this could not he; depended upon. Later 
when phosíorous.was.iscovered it was 


found that by "dissol vig in oil a light- 
giving fluid could*be-obtamed. “This how- 


ever served onfy-a тісі purpose. It 
was kept in a stabpered.bottle, and on 
opening the bottle and perháps shaking it 
a little, a faint light would. be produced. 
Chemical research next took up the sub- 
ject and rapid advancements were made 
in this direction. Pitchblende was found 
to contain radium, the element of unlim- 
ited energy. But a milligram is worth 


A GOOD JEWELER’S ROUGE 


Saturate a solution of iron sulphate 
(Green Vitrol) with a solution of oxalic 
acid. Filter and dry the resulting pre- 
cipitate of pale-yellow oxalate of iron; 
place it in an iron dish and expose it to 
a moderate heat, whereby the oxalic acid 
will be decomposed and expelled, and a 
pure sesquioxide of iron will be left. 
This is very fine and can be used for 
producing a very brilliant polish on any 
Jewelry. ^... 

It also makes an excellent polish for 
work which has been electroplated. 

Contributed by H. J. RUNDT. 


PROTECTING FINGERS FROM 
Я CHEMICALS. 


The finger nails and fingers may be 
easily protected from stains of chemicals 
by coating them with a wax made up 
as followsM- Melt white wax in the 
same manner as melting glue. This 
may be done by cutting the wax into 
small pieces, placing them in a vessel 
and setting the vessel in boiling water. 
To each ounce of melted wax thoroly stir 
in one drain of pure olive oil. The fingers 
should be dipped into this wax while 
it is in a liquid state. This will form a 
coating which will permit the free use 
of fingers yet protects the skin from the 


chemicals. 
Contributed by H. J. RUNDT. 
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$100.00. The question was—could this be 
locked up so that it would be within the 
means of everyone? 

Specially prepared zinc sulfid was found 
to be invaluable in blending with radium 
salts, and by so doing giving forth a con- 
stant and dependable light. The amount 
of radium required was very small yet a 
light sufficient for many purposes was 
obtained. 

Another point of interest was that the 
zinc sulfid itself was capable of giving 
out a strong light for some time and this 
could be strengthened by again exposing 
it to strong light. So the zinc sulfid could 
be used without the radium salts for many 
purposes. 

Is it difficult to prepare? "NO." Any 
boy with a good chemical set can make it. 
The main thing is care and the use of 
pure chemicals, for it is a very fussy 
operation. Just think, boys, of having a 


; bottle of this luminous zinc sulfid to show 


to your friends. Take them into a dark 
room and then see it glow. Pass it around 
and prove to them that there is such a 
thing as artificial light without heat. 
HOW IT IS MADE 

First obtain some pure zinc. The zinc 
must be pure to have the process work out 
successfully. Then add to this pure con- 
centrated hydrochloric acid until no more 
will dissolve. Look out for spattering 
of the acid on yourself. This-must- then 
be filtered thru asbestos. Filter paper 
cannot be used as it will dissolve the paper. 
Then add to it pure concentrated am- 
monium hydroxid until the precipitate 
which is first formed redissolves. Then 
to it add a few c.c. of ammonium sulfid 
and after well shaking, set to one side in 
a warm place over night. In the morning 
this is again filtered and a clear, colorless 
solution should result. To this is then 





added an equal volume of distilled water 
and pure hydrogen sulfid run in until the 


whole is well saturated. It is then fil- 
tered thru a hard filter paper and allowed 
to drain. Do not wash the precipitate 
with anything. When well drained scrape 
the precipitate into the bottom of the 
filter paper with a porcelain spatula. The 
precipitate which is obtained is then in a 
condition to be removed from the funnel. 
The whole is then removed and the filter 
paper folded around the precipitate and 
the whole placed in an evaporating dish 
or porcelain crucible and this in turn 
placed in a hot oven to dry. The heating 
must be continued until the paper is 
charred and the precipitate a hard white 
mass. The whole, filter paper and all, is 
placed in a clean mortar and ground to a 
fine powder. To every 50 grams obtained 
there is added 10 grams of flowers of sul- 
fur, 5 grams of sodium chlorid and the 
whole is well mixed. This is then placed 
in a crucible and covered. It is then 
heated over a Merkel burner for about 40 
minutes, allowed to cool and the resulting 
product should be luminous if you have 
used care and followed directions. | 

To make a paint with it add it to white 
shellac dissolved in alcohol. Paint with a 
small brush and when dry the object will 
be luminous. You can paint the hands of 
your watch, the keyhole escutcheon on the 
door, the number of your house and hun- 
dreds of other objects. 


[Editors Note: The greatest care 
should be taken in the use of strong acids. 
The danger consists not only in spilling 
them on one’s clothes or one’s person, but 
there is liable to be a certain amount of 
spray given off in dissolving substances $n 
them, or in evaporating or boiling them. 
Work with small quantities, wear a chem- 
ist's rubber apron, and use care.) 


Names of Common Chemicals 






























Old Name Modern Name Formula 
t have founa, Alabaster .......... Calcium виш!аїе.................. ..Са SO, 

y Argol ..... eer Potassium hydrotartrate...........5 KH (CHO ) 
work, that some Black Ash..........Sodium carbonate + calcium sulfid.NagCOs+ a$ 
of the most reli- Blende ses —— бае su m РАД eese sos А TAAS PO, ) 

one Ash........... cium овїа{е............. .... Cas 4. 
able formulae British Gum. ........Dextrin Де руту C СН be 
were those Butter of Antimony. Antimony trichlorid......... teases »SD-Is 

rinted years Calamine ...... esee Zine silicate. ........... R .. (ZnOH)SiOs 
P y "m d 
ago, and, of a Chili Saltpeter.......Sodium nitrate......, (c. NaNOs 

£o, and, 1 Chrome Ironstone....Ferrous chromite........ .. ЕеО.Сг«Ов 
necessity, clut- Condy's Fluid..... Potassium permanganate .KMnO, 
tered up with Gress Vitriol.... eit sulfate........ Es ая 

= Dolomite ....... E cium-magnesium carbonate СаСОз. з 

the nomena Eau de Javelle... ...- Pot. hypochlorite + chlorid.. KC10+-KC1 
иге ої that peri- Essence of Mirbane.. Nitro-benzene `.................... CoHs(NO2) 
od. It has cost Soapstone ........ .. Magnesium silicate......... sies se CM. Oe: (510) Н.О 
me hours and in Fusel Oil............ Amyl alcohol.............. СНОН 

A t Galena as krasan Lead жаба: а... 22. .066.--РЬЅ 
one instance Horn Silver ...... e Silver chlorid............ ооо ДЕСІ 
more than а Massicot (Litharge) „Lead oxid..... ..PbO 
week of tiring gunar Caustic .. Silver nitrate.. . ДО», 

uk Sugar...... CEOS: esis ue eh es vice arenes . 12 
search thru Nordhausen Acid. ... Sulfuric acid - sulfur trioxid. 28207 
many volumes Orpiment ...... .. -Arsenic sulfid (yellow)........ Sa 
in order to be Pearl White......... Bismuth nitrate............. Оза 
able to trans- Pink Vitriol......... Manganous sulfate.......... e.. ee MnSO,.4H;0 

Pearl Ash........... Potassium carbonate......... $4956 2CO3 
late the obso- Pyro allie Acid...... Trihydroxybenzene ................С sHs (OH )a 
lete terms of a Pyro igneous Acid... Сш e ME ыле рыз ‚„....Н(С„Н3О›») 
: ealgar ............. rsenic su ted)z. «55 LATIO As;S, 
formula into the Colcothar .. Ferric oxide........ FesOs 
ones now 1n use. Saltcake ...... .Sodium sulfate...... 2 







Salts of Lemon.. 


Few employee 
Mies dont bei Salts of Sorrel.. 


of drug stores 





. Potassium binoxalate. 
..Oxalic acid 








Salts of Tartar...... Potassium carbonate. 
and supply Scheele's Green......Copper arsenite..... 
houses know Sedative Salts....... Boracic acid........ E 
obsolete chem Soda Ash........ ... Sodium carbonate... 
ical name Spirits of Salt....... Hydrochloric acid............... 

е 5. Stassfurt Salts...... Potassium chlorid .................КС1 

The following Cinnabar Мегсигіс вш!б4й................... HES 
is useful. Wall Saltpeter.......Calcium nitrate......... sesoses. Ca NO) 

White Precipitate Mercur-ammonium chlorid e 'HgCls NH,CI ds 


By J.H. Schalek 
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Overcoming “Static” in Radio News Reception 
By ARTHUR H. LYNCH 


SIGNALS 


REACH MANY : 


BIG STATIONS SIMULTANEOUSLY __ 


Loo MESSAGE -BEIN 
Z2- TIOAMERICA FROMZ EN 


ese: уе 


ATLANTIC < 


LINKS. BETWEEN: TRANS-ATLANTIC , 


\ зи, OR TELEGRAPH 


RADIO STATIONS 





OCEAN 





©1921 by Science and Invention 


"Those Familiar With the Problems Which Have Confronted the Regular Reception of Long Distance Radio Messages, Especially News Reports Transmitted Across 
ау by Whic 


the Atlantic, Have Undoubtedly Often Wondered If There Was Not Some 
' By Arranging a News Reception System, as Shown, Along the 

Тере, or Short Range Radio, It Has Now Become a Simple Matter to Pick 
terference Zone, as Becomes Apparent by Studying the С 


or 


ITHIN the past few weeks one 

of the greatest developments of 

radio transmission, in its appli- 

cation to the receiving of news 

from Europe, has been under- 
taken by one of the leading dailies in this 
country. The development 1s of such scope, 
and based upon such scientific development, 
as to be of international interest. This is 
especially true, when it is considered that 
the press in America has been agitating, for 
some time past, the use of some of the U. S. 
Naval Radio Stations, for the interchange of 
foreign and domestic news. It has n 
claimed by the interested parties that the 
cables are congested, and that important 
news from foreign countries, especially those 
across the Pacife, has been delayed. 

In matters of radio and other forms of 
communication the views and decisions of 
Rear Admiral Willliam H. G. Bullard have 
come to be viewed with great interest by 
the communication companies апа the 
representatives of the press. His work, in 
connection with the perfecting of the com- 
muhication service of the О. S. Navy, is 
looked upon by experts as being of the high- 
est order. At a conference, held in Wash- 
ington last December, between editors and 
attachés of the radio companies, which are 
interested in trans-ocean press, the Admiral 
said, in part: 


tlantic Seaboard 


“I have urged that we should get the news 
of this country out and the news of foreign 
countries in, because the more we know 
about other people, and the more they know 
about us, the more friendly we will become. 
Until very recently all the American news, 
that Porto Rico got, filtered through London 
and Paris and received a foreign color. The 
Navy service has been open for months to 
the American press and for commercial 
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In August 
“Radio News” 


Radio Helps in Fighting Forest Fires 
By 5. R. Winters 


Radio Apparatus for Amateurs 
By G. Y. Allen 


Radio in a Country Toum 
By Armstrong Perry 


An Arc Transmitter With Unusual 
Features By Charles R. Leutz 


Construction of High Voltage Step - Up 
Transformers By H. W. Secor 


Radio Helps Where Time is Money 
By Arthur H. Lynch 
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the Troublesome ‘‘Static” an 
and Linking the Respective Radio Receiving Stations Together Either By Telegraph, 

Up the Long Distance Radio Message at a Station Not Momentarily in the Static 

hart Reproduced Herewith,.and Then to Relay the 


Other Interference Could be Overcome. 
ssage to the Newspaper in the Static Zone. 


urposes. It is regrettable that it has not 
n used.” 

When asked about the status of the com- 
munication service between this country 
and Porto Rico not having been brought to 
the attention of the press, the Admiral ex- 
plained, that the Navy could not advertise 
for business. Further developments, at the 
conference, showed that the Naval radio 
stations, which had been exchanging press 
news with France, were closed for that ser- 
vice because the Radio Corporation of 
America had advised the authorities that it 
was in a position to handle such commercial 
trafic. It developed, however, that the 
traffic was too great for the corporation to 
handle, and the naval service was again 
opened, though no notice of the resumption 
of that service was given to the press. The 
attitude of the government in matters of 
this kind is not to interfere with the growth 
of private enterprise by competing with it, 
unless the service of the private operators is 
inadequate for the proper handling of the 
business. 

The desire of the press was to have the 
naval service opened for press use until such 
time as the regular commercial service 
could accommodate it. 


(Continued on page 383) 


For the Vacationist There is Described and Illustrated Herewith a V. 
It Will Provide Very Satisfactory Results When Used in Conjunction With a Kite Antenna, and for Ordinary Work a 


Wire Thrown Over a Tree Limb Provides a Serviceable Aerial. 


ол a Motorcycle or in a Canoe or Launch. 


you are in the habit of spending your 

vacation, and with but few exceptions 

it has generally been found that taking 

a radio set with you would be inconve- 
nient either for the reason that your ordi- 
nary outfit was too bulky for easy transpor- 
tation, you did not desire to spend either the 
time or money for making a portable set 
which you would not use after the summer, 
you would be where there would be no 
power available or there would be no place 
to string an aerial. 

This year, whether you desire to spend the 
summer in a tent, a summer colony or a 

: hotel, or at the beach or in the mountains 
where juice is available or not, or even if 
you decide upon a trip by motorboat, motor- 
cycle, automobile or canoe, there is no need 
for you being without the added pleasure 

convenience which radio brings. 

Let us, for a moment or two, forget that 
important matter of expense, and consider 
another serious drawback to summer-time 
operation, namely: the locating of a suitable 
place and the necessary labor the vacation 
antenna has generally caused. There has 


Г: makes but little difference where 


Google 





always been some difficulty experienced in 
planning the location and it not infrequently 
happens that the natural masts afforded by 
two pine trees must be abandoned because 
they are too far from the source of power, 
or because of some other such reason and 
the result is generally a slump in spirits 
since the ideal spot may not be used and 
an inferior one must be resorted to. 


The Kite String Antenna 


Where an entirely satisfactory substitute 
for the permanent antenna is sought it has 
been found from observations made in the 
past that a five-foot kite gives the greatest 
satisfaction. For this reason directions are 
given for a well-designed kite of any size, 
taken from the figures of a man who has 
made kite making and flying a hobby for 
many years, and who may well be consid- 
ered one of the best authorities in America. 
If the suggestions are followed closely no 
trouble will be experienced in flying the 
kite or even in making it. 

It is best to be sure that the wood used 
for the sticks is clear spruce, that both up- 
right and horizontal sticks are of the same 
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On Your Vacation 


By J. L. ARTHUR 


A PORTABLE TRANSMITTER AND RECEIVER FOR 
MOTOR-CYCLE OR CANOE WITH KITE OR TREE 
AERIAL 


ery Efficient Portable Radio Transmitter and Receiver, This Outfit Being Well Adapted for Use 


length, and that the horizontal stick cross 
the vertical stick at a point one seventh the 
length of the stick. NO NAILS must be 
driven in or thru to fasten either stick. The 
proper method of holding them in place is 
to wrap them securely together by winding 
or seizing with cord. he vertical stick 
should be placed so as not to bend and there- 
fore NOT with its flat side near the cov- 
ering. One cover may be used for varying 
wind velocities if several sets of sticks are 
provided, some being heavier than others. 
The amount of “bowing” necessary in the 
horizontal stick is equal to the distance it is 
from the top of the vertical stick, or in 
other words, equal to one seventh its own 
length. The bowing on either side of the 
center of the horizontal stick should be 
identical. This may be secured by placing 
the bowed stick on a board so that it will 
not move and following the inside of the 
arc it forms with a pencil and then turning 
the stick over so that the ends are reversed; 
where it is found that the arcs do not coin- 
cide, these sections of the stick should be 
carefully planed down until the desired 
(Continued on page 358) 


Resonance Wave Coil Antennae 


By J. О. MAUBORGNE, Major, S. C. 
and GUY HILL, Capt., S. C. 


accurate data, on the resonance 
wave coil antenna, invented by 
the authors, have appeared in the 
scientific and popular journals devoted to 
radio during the past year. The first an- 
nouncement of the work of the authors on 
this subject was contained in a paper read 
by the Chief Signal Officer of the Army, 
Major General George O. Squier, before the 
National Academy of Sciences in April, 
1920, in which was outlined the first general 
details of the use of a wave coil, discon- 
nected from a line, from an antenna, and 
from a ground. Many experiments have 
been performed since that first announce- 
ment of the characteristics and operation 
of the wave coil as a receiving device, and 
many patents have been filed, by the au- 
thors, both at home 
and abroad, on this 
compact type of an- 
tenna, for both receiv- 
ing and transmitting. 
Compact types of 
antenna have always 
been greatly desired, 
particularly for use in 
the military service, in 
advanced trench areas, 
and in other places, 
where a conspicuous 
antenna would surely 
draw rifle or cannon 
fire, and where the ex- 
posed position of such 
an antenna would bring 
about its early de- 
struction. The need 
for an antenna which 
could be easily pro- 
tected against shell fire 
was plainly evident 


NUMBER of articles giving a few 
meager and, in most cases, in- 


small boats, on moving 
vehicles, and in other con- 
stricted spaces, such as 
the sometimes none too 
extensive garret room, to 
which the radio amateur 
has been relegated. All 
of these difficulties have 
been solved with the in- 
vention of the resonance 
wave coil antenna. 


The first discovery of the authors 
consisted in finding that a reson- 
ance wave coil alone, such as shown 












$ М . 
: 1 in Figure 1, functions as a com- 
a plete antenna system, making it 
1 unnecessary to employ any ad- 
: ditional tuning elements, ordinarily 
| { associated with an antenna, and 
| dispensing with any ground, or 
| B counterpoise of the 
: ordinary system. The 
E receiving wave coil, 
ii shown in the picture, 
| { is simply а long 
tube preferably of 
good insulating mate- 
—À — MÀ rial, uniformly wound 


with a single layer of 
fine wire, the total 
length of the wire, in 
meters, being from a 
quarter to a half of 
the greatest wave 
length, to which the 
coil will effectively re- 
spond, no other tuning 
elements being asso- 
ciated with it. Two 
methods are employed 
| forconnectingthe wave 
| coil to the receiving 
| apparatus or amplifier. 
The simplest method 
consists in the use of 
a metal band sliding 
$ over the insulated wire 
which forms the coil, 
the band making elec- 
trostatic connection 
with the wawe coil. 
A second method is 
employed consisting ol 
the use of a sliding 
contact which makes 


mit 


ET Fig. 7—Tests of a Mauborgne-Hill Resonance Wave Coil Antenna From Si Corps Truck to Н ; : 
from the experience of T iting and. Recelvi Hare tus Coulécted to Similar Ant on Temporary Building. direct connection with 
the last war. In addi- The Transmitter Is One Designed by Dr. Lee De Forest. The Receiving Set Is That Belonging turns of the coil aloni 
tion, there has been to the SCR-109 Radio Telephone and Telegraph Set Designed by the Signal Corps. Successfu a section of the coi 


Telephone and Tele h Transmissi thout Difficulty Was Obtained at Six Miles from : è 
great need feltforcom- 807109 Set on Coif Antenna in Signal Corps Laboratory. Major J- O. Mauborgne, Captain from which the insu. 
pact aerials for use on Guy Hill (extreme left), and Dr. Lee De Forest (at right), Shown in Photograph. lation has been re- 
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в g. 2—Hook-Ue Using Wave Сой and Muutiple Stage Audion Amplifier, 
аа Being Cagis Н е 








Глопез. 


(Continued on page 385) 





Plate Bat Fil. Bat Phones 


Fig. 4—Later Experiments Brought Out This Circuit Arrangement of 
Resonance Wave Coil and imo With Tuning Inductanc^s and Feed- 


Circuit. 





Drive for Phonograph Governors 
(No. 1,365,378. Issued to George T. 
Cherington.) 

Heretofore the seemingly unavoid- 
albe noise, very objectionable at times, 


which occurs when the worm and worm 
wheel, or worm and spiral gear mesh, 
so as to cause the governor to rotate 
rapidly, has been often noticed. The 
inventor of this device claims to have 
originated a drive which is so noiseless 
that it cannot be heard even when the 
hearer is but a few inches from the 
governor. The improved worm gear 
is made of leather which is first impreg- 
nated with oil and then with grafite. 
The worm is then cut, and if it appears ` 
that the impregnating process has not · 
succeeded in causing the oil and 
to penetrate sufficiently, and deeper 
than the teeth of the worm, the process 
is repeated after the teeth are formed 
so as to form a gear thoroly charged 
with oil and grafite. 

Airplane Advertising Device 
(No. 1,365,219. Issued to Raymond 
K. Bevier.) 

This invention contemplates the 
combination with an airplane, display- 
ing insignia and advertising” matter, 


and means for securing a change of dis- 
play at will. The inventor employs 
two strips of suitable material, upon 
which are painted the advertising signs, 
and which áre run between lateral guides 
secured upon and extending along the 
sides of the airplane wing. If desired 
the entire surface is likewise covered 
over with a casing of celluloid or other 
suitable transparent material, to reduce 
resistance to the motion of the sign, 
which must of course be made mov- 
able. Rotating is done as desired from 
the rollers on each side and a lever 
provides for movement of the signs in 
either direction. Rollers are provided 
at the ends of both wings to take up 
the strip of material as it is being paid 
out,and a similar contrivance is adapted 
for the upper wing, so that flying 
upside down will not prevent the one 
looker from seeing the sign. 
Air-Driven Motor 
(No. 1,361,019. Issued to Adolphus 
Henry Cook.) 

Here is an air motor which the in- 

ventor claims will give a maximum 


Go 


capacity and an even drive, indepen- 
dent of varying wind pressures. It 
consists of a circular track upon which 
the motor may freely revolve. At- 
tached to it are the fan blades pivotly 
arranged and fitted with tension springs, 
so that when the wind pressure is high, 
the fans will assume a position more 
or less at right angles with the face of 
the fan, whereas when the wind pres- 
sure is low the fans close up more, so 
that more of the pressure of the wind is 
utilized. These fans when revolving 
cause the shaft to turn, which is coupled 
with a vertical shaft thru the agency of 
mitre gears. The tail is movable so 
that it may be swung clear to the right 
or left, in which position the motor is 
not in an operating condition. 


Toy Dancing Figure 
(No. 1,373,932. Issued to Alonzo 
y Horace Allen.) 
Here we have a toy figure or figures 


fite 


which are suspended over a stage pro- 
vided with a back screen, the feet or 
legs of the figure being adjusted so that 
they barely touch the stage floor. The 
re dances realistically and the cause 
its dancing does not seem to be estab- 
lisht, On closer examination, however, 
it will be seen that the platform upon 
which the figure is stationed, is mounted 
on a flat spring. A lug projects back of 
the figure so that when the lug or 
tongue ib tapt, the floor of the stage 
commences to vibrate and these vibra- 
tory motions are in turn transmitted 
to the figure. 
‘X-Ray Apparatus 
(No. 1,365,638. Issued to William D. 
Coolidge.) 

Mr. Coolidge, undoubtedly the fore- 
most X-ray specialist, comes forward 
with another invention, particularly 
meant for those who have had very 
little training in the operation of X-ray 
apparatus. In this patent an X-ray 
tube is connected directly to the second- 
ary winding of the transformer, the 


voltage being of course high enough to e 


permit its use in X-ray work. To avoid 
damage to the apparatus by a moment- 
ary high voltage which would occur 
were the circuit closed on the peak of 
a primary current wave, a starting re- 
sistance is employed in the primary 
circuit. The X-ray tube is so propor- 
tioned that the operating current is 
determined largely by the X-ray tube, 
instead of being dependent mainly on 
the cathode temperature as in X-ray 
tubes now in use. 


Synchronized Recording and 
Reproducing Apparatus for 


Visual and Audible Actions 
(No. 1,374,913. Issued to Charles W. 
Ebeling.) 

In various synchronizing mechan- 
isms it has been found desirable to 
form openings in the film to permit 
of circuit closers being opened in 
the circuit, the film thus acting as 
an insulator between the contacts, 
This is quite an old idea. The in- 
ventor has, therefore, designed a 
means whereby the camera man, 


gle 


while operating the film to make the 
negative, is able at the proper time, 
mechanically to close the circuit thru 
a switch, which will cause an indica- 
tion to be placed at the proper point 
on the negative film, which when the 


film has been developed, will be clearly 
observable, so that the positive film 
developed therefrom shows at the 
proper point, an indication in the form 
of a white or black mark, rendering it 
an easy matter to perforate the film or 
attach a projection thereto without 
measuring as is the present custom. 
It has been found that, when using this 
apparatus which has incidentally an 
electro-magnet attached to its base to 
automatically throw gears into posi- 
tion in relation to a moving drive rod, 
it is possible to have the speaking rec- 
ord made first, and then the actor or 
actors may move in synchronism with 
the sound. 


Aero Inclinometer 
(No. 1,365,233. Issued to Harry J. 
- Earle.) 

This is a device which is for use on 
airplanes to enable the operator to de- 
termine at a glance the exact angle at 
which the machine is in flight, whether 
the airplane is ascending, descending, 
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flying upside down or tilted. The U- 
shaped frame is mounted rigidly in a 
Perpendicular position upon the air- 
plane, within this is a semi-spherical 
cap or hood which has provided in the 
extreme top point a central peep-open- 
ing having a transparent covering or 
section, such as glass, and arranged 
within this hood are friction bearings 
to allow for the free movement of this 
hood with relation to a spherical body 
contained within it. Upon this spheri- 
cal body are placed the markings to 
indicate the number of degrees of tilt, 
as for instance, L 50 U indicates a tilt 
of 50? between left and up for the 
particular turn being made at the time 
it will therefore be noted that as the 
cap moves, with reference to the posi- 
tion of flight, a different scale reading 
is visible thru the opening: 


Perpetual Calendar 
(No. 1,367,053. Issued to Walter L. 
Jones.) 
A simple calendar which is capa- 
б^ шеги: z mss 
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ble of being easily and quickly 
adjusted to adapt it for presenting the 
exact calendar for any month in the 
year, past, present or future, which 
may be found in a rapid and accurate 
manner. The desired information may 
be ascertained by direct reading, and 
without the need of a key, table or 
calculations; the week day designation 
remains stationary. ^ Essentially it 
consists of two movable parts which 
are lined with segmental slot-ways in 
the face member. One of these the 
month card exposes to view the deter- 
mined month, exactly in accordance 
with the days printed on the face. 
This comprises a series of seven radial 
sectors or spaces in concentric align- 
ment with the rows of year and day 
numbers. Some of the month spaces 
have several of the months indicated 
thereon. one has three different months 
indicated and the space having Febru- 
ary designated has the numeral 28 in 
black, and Feb. 29 printed in red, for 
designating the leap year number of 
days in February. The year card has 
a large segmental opening, and the 
difference in straight and leap years is 
also noted by a change in color. 


Hair-Dressing Device 
(No. 1,362,780. Issued to William C. 
Chapman.) 
с 


This is a very interesting hair-dress- 
ing device which is capable of perform- 
ing a variety of functions. It comprises 
briefly a tubular comb carried on a 
handle, within which handle there is a 
receptacle for grease, such as vaseline. 
This can be forced into the tubular 
passages of the comb and out thru 
apertures at the roots of the teeth. 
The comb is further provided with a 
heater, by which it may be heated, and 
provision is made for attaching the 
grease receptacle in the handle to a 
tank, so that water, hot or cold, can 
be applied to the comb instead of grease, 
or after the grease has been exhausted. 

Arc Incandescent Lamp 
1,374,647. Issued to Edward 

Alfred Gimingham.) 

invention relates to 


(No. 


This lamps 


which have substantially the outward 
appearance of the ordinary іпсап- 
descent bulb. Up to the present 
time, these lamps have had arrange- 
ments, whereby the tungsten pole- 
pieces have been moved apart by meca- 
anisms within the globe which made 
it quite impossible to highly exhaust 
the lamp. According to the present 
type a heater serves to ionize the gas 
and also to carry one pole of the arc 
and when ionization is completed, the 
arc is formed between an electrode in 
parallel with one end of the heater and 
a point on the heater or electrode, 
the latter being in parallel with the 
other end of the heater. 





What to Invent 


NE of our valued readers has joined 

the ranks of “Үе Close Observers,” 

an' has written the writer about a 

ver; good improvement. This is 

the kind of interest we like to see— 
we áppreciate such sug- 
gestions as this im- 
proved flasher; in fact 
suggestions of improve- 
ments for anything 
worth while are very 
welcome. Our “idea 
foundry” nearly runs 
out of fuel sometimes. 
Wonder if you have a 
few ideas that you 
would like to pass on 
to the boys thru this 
department? If so 
shoot ’em into yours 
truly and due credit 


| 


will be given you if 
they are worthy of j.ub- 
lication. Here'sa good 
one from our friend 
Hofe, he says; but 1 
will let him tell you 
about it: 


“Dear Sir: 

“Glance at the illustration of a hand gene- 
rated flashlight on page ninety-four of May 
‘Science and Invention’ and you will see why 
we do not want this model. The bother of 
that handle catching in the pocket would soon 
cause it to be discarded as a nuisance. That 
ts only one defect noticed. Why not a revolver 
model? In this case there 1s reason for such 
а model. 

“Нате the lamp in the muzzle—the trigger 
will spin a generator located where the usual 
cylinder is. Have compartment for an extra 
lamp. Copy the revolver exactly, so it can be 
used for a ‘bluff.’ Arrange lamp to slide back 
in the barrel for a pencil-beam, or to slide to 
muzzle for fan-ray—sure they will sell! 

"FRED HOFE." 
Phila, Pa. 


Chemical Stump Puller 


The other cay a friend and I went fishing 
in Indian Creek; that is we went down to 
Indian Creek to catch some fish, but that's 
not saying we had much luck; altho we 
honestly did land some about this long,— 
and if you don't believe us just look in our 
back yard the next time you pass and you'll 
see the evidence—caput mortuum. 







By JAY G. HOBSON 


Well, what I started to say was, that we 
went fishing in Indian Creek which is hid- 
den away in the willows and sycamores that 
thrive along the zig-zaggy bank. Before 


reaching the “Ole Fishin’ Hole" we past a 


C 


farmer and his hired-hand trying 
to pull some long-rooted stumps 
from his corn field. They chopt and 
grunted, grunted and pulled, cursed 
their luck, hitched their team of 
mules and yanked some more, but 
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A Reader Has Sug- 
ested This Idea 
or a ‘‘Flashlight 
Revolver" — y 
Not -Make It Re- 
semble An Actual 
Revolver Which 
Could Then Ве 
Used to Frighten 
Thieves With? The 


suni emer mna 


theold stump remained in the ground as per- 
sistent as our rent collector. They were about 
ready to admit their defeat when a Dutchy 
looking individual arrived on the scene 
speaking in broken English. He proved to 
be a recent arrival from Germany and was 
employed by the farmer. Seeing their 
diffculty with the stump he told them how 
they cleared fields of stumps in Germany. 





oots in the Old 
Country by Pouri Some Chemical on Them. A 
Good Hint for American Chemists. 


How They Disintegrated Such 


As I understood him, he explained that 
they first bored deep holes in the roots and 
the stump proper, then they injected some 
secret chemical or liquid dissolvent that 
softened the wood, which made it very easy 
to pull from the ground. I asked him what 
the chemical was composed of but he said: 
“Das, I dunno." 

Now it appears to me that some of our 
American chemists could find a chemical 
that would serve this great purpose. There 
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A Trigger Device Like This Placed on a Fishing Rod 

Will Cause the Line and Hook to Be Jerked Upward 

Several Inches When the Fish Nibbles at the ited 
Hook, Thus Hooking Him Every Time. 


is no question about the big money that 
could be derived from the sale of same, as 
wellas the great good it would do in saving 


' lives lost from the use of blasting powder 


and the like. The demand is only waiting 
for the supply—here's your chance. 


Automatic Fishing Pole 


I didn't quite finish telling you what hap- 
pened when we went fishing the other day. 

Well, I'll make it short and snappy—I was 
sitting on the grassy-bank, (Creek-bank 
ahem!) it was about two in the afternoon. 
The Sun was sleepy hot. I was hot and 
sleepy for the fish weren't at all sociable. 
But every once in a while I'd get a nibble— 
the old cork would dive up and down—I'd 
jerk niy pole quick-like, but hardly quick 
enough to secure the hook in the fish's gill: 
—consequently Mr. Fish would giggle г 
my quibble and steal my fine big worm. 

But I caught a good idea for an improve 
fishing pole. With this new arrangement a 
fellow can go to sleep if he wants to and still 
catch a good batch. My idea consists of a 
small metal cylinder with a piston inside 
and retained movably therein by a coiled 
spring. In the middle of this metal piston is 
arranged a small trigger device that has a 
small eye or hole in the end for the tackle 
to go thru. When the user wishes to set , 
same, he pulls out the piston, knots the 
tackle back of the trigger device, which holds 
the piston in a set position. When the feh 
pulls the hook the trigger releases the piston 
which flies back into the tube, thereby 
securing the hook in the fish. 

Copyright 1921, by the AUTHOR 


Some Curious Lamp Facts 


CCORDING to the experience of the 
A General Electric Company about ten 

per cent of a tungsten filament evap- 
orates before the filament burns out. It 
is also known that this rate of evaporation 
of the filament and the rate of emission of 
electrons from the filament both vary in 
the same manner, as the temperature of the 
filament changes. From this we have the 
relation that the probable life of the filament 
of a vacuum tube varies inversely as the 
maximum plate current. 

As an example, consider two vacuum 
tubes with similar filaments. If the first 
one is operated at a filament temperature 
which gives a saturation current of one mil- 
liamnere and the other filament is operated 


*Assistant Professor, Dept. o/ Elect. Eng. and 
Physics, О, S. Naval Academy. 


» Google 


By GORDON D. ROBINSON* 


at a temperature which gives a saturation 
current of ten milliamperes, the first tube 
should burn te. times as long as the second 
one. If we are using these two tubes as 
high frequency gene-ators, each with the 
same value of plate voltage, the power that 
we can get out varies approximately as the 
plate current. From this we see that the 
second tube in the example above should 
give about ten times as much power out- 
put as the first one. By giving ten times 
the output for only one tenth of the time, 
the total number of watthours of output 
ovtained will be the same as for the tube 
with the cooler filament. This leads to the 
conclusion that the maximum possible watt- 
hour output of a certain vacuum tube is 
roughly a definite amount, which (within 
reasonable limits) does not vary with the 
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temperature at which the filament is oper- 
ated. 

We might conclude from the preceding 
that when we purchase a tube for a CW 
transmitter we have purchased a certain 
number of kilowatt hours of high frequency 
energy for our antenna. This condition ap- 
plies, however, only to the case when it is 
specified that a certain definite value of 
plate voltage is to be used. Up to the point 
where the tube begins to show signs of 
distress (from blue glow, failure of insula- 
tion, or overheating of the plate) this num- 
ber of kilowatt hours increases directly 
with the plate voltage used. 

From this last we get the valuable hint 
that for power tubes we should always use 
the highest plate voltage on which the tube 
can safely be operated. 


Scie 


Thanks for the Tip.—Duss: "Why do 
you always question patients so closely 
about what they eat? Does the informa- 
tion он get help you to diagnose their 
cases?” 

Doctor: “Oh, No! But by doing so I am 
enabled to guess what their station in life 
is, and how much in fees I can probably 
get out of them." — Joe Radomsky. 


Tie the Bul! Outside.—''Here, boy,” said 
the man to the boy who was helping him 
to drive a bunch of cattle, “hold this bulla 
minute, will you?" 

““Мо,” answered the boy, “I don't mind 
bein’ a director in this company, but I'm 
darned if I want to be a stockholder.” 

—Joe Radomsky. 








Suicide Spe- 
cialists.— “Sci- 
entific Sales- 
manship," said 
Irving Fletcher, 
the brilliant 
raconteur at a 
Sphinx Club 
dinner, “may be 
carried too far. 
"In a hardware shop the other day I was 
buying a wrench for my car when a 
morbid-looking chap came in and said: 

"Quarter's worth of Carbolic Acid!" 

The Scientific Salesman smiled and 
shook his head regretfully. 

"This is a hardware shop, not a drug 
store," he cooed, "but is there nothing we 
can do for you in the razor, revolver or 
hemp rope line?”—No Name. 








A Sign of the Times.—TounisT: “А 
dangerous drop off here if someone drives 
recklessly, onder they wouldn't put up 
a warning. 

Gume: “They had one up for over a year, 
but no one was ever hurt, so they took it 
down."—E. Z. Hill. 


Inside or Oütside.—CusTOMER To BAR- 
BER: "I wish I could get something for 
my head, but I've tried about everything, 
and nothing seems to do it any good." 

BARBER: "Ever try a Vacuum Cleaner?" 

—Chet Clearwater. 








A Second Betelgeuze.—TEACHER (in 
Girls’ College): "Name the star which re- 
cently was measured and found to be of 
enormous size." 

YouNc Miss: “Fatty Arbuckle.” 

—Ernest Т. May. 





A Tale of a 
Dog -gone 
Watch. — Wil- 
lie’s father had 
just bought him 
a dog and he 
took Johnnie 
over to see it. 
When they came 
to it, it was 
whirling around in a frantic effort to 
catch its tail. 

“What kind of a dog is it?” asked 
Johnnie. 

“A watch dog,” answered Willie. 

“Oh, I see," remarked Johnnie, "I sup- 
poe he's winding himself up.”—Arnold 
Eck. 








So Does а Carpet-runner.—isT Man: “I 
think bookkeeping is a very healthy posi- 
tion.” 

2ND МАХ: "How соте?" 

1st МАМ: "You get lots of exercise run- 
ning up and down the columns.” 

—Wm. L. Greenway. 





First Prize $3.00 


Boy! Page Mr. Volstead.—''S'no : 
use!" sighed 
the Electric 
Bulb to a 
P r o hibition 
Officer. 

"No mat- 
ter how hard 
I ‘resist’ the 
'juice^ I'm 
always 
bound to 
get all "lit-up'"—Joseph Byrne. 


Hmmm mi 
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A Question for Tee-Totalers.—A ques- 
tion that has baffled scientists: If tea 
leaves has coffee grounds for divorce? 

— J. Dalstrom. 


Ah! Time Left No Mark Upon Its Face— 
Scout: “Shall I mark time with my feet?” 
SCOUTMASTER: "Did you ever hear of 
marking time with your hands?" 
Scout: “Yes, Sir! Clocks do it." 
—Arnold Eck. 


nim amm mon 


E receive daily from опе to È 
y two hundred contributions to 

this department. Of these only 
one or two are available. We desire to 
publish only scientific humor and all 
contributions should be original if pos- 
sible. Do not copy jokes from old books 
or other publications as they have little or 
no chance here. By scientific humor we 
mean only such jokes as contain some- 
thing of a scientific nature. Note our 
prize winners. Write each joke on a sep- 
arate sheet and sign your name and ad- 
dress to it. Write only on one side of 
sheet. No letters acknowledged unless 
postage is included. 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the : 
best joke submitted each month. In the { 
event that two people send in the same 
joke so as to “tie” for the prize, then the 
sum of three dollars in cash will be paid 
to each one. 
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The Long and Short of it. —A motor being 
out of order in a small factory, electricians 
were repairing it. The owner's father, a 
very old man was sitting on a chair nearby. 

"What is the matter?" asked the old man. 

"Short-circuit," was the reply. 

"Nothing of the kind,” said the old man, 
"the circuit is long enough; look at the 
wires running from the wall clear to the 
machine." — В. 4. Lowenthal. 





Or a Fireproof Suit.—"Say, Smith, 
how Яо you 
like that cigar 
I gave you? If 
you smoke 1,000 
of them and 
save the bands 
they give you a 
talking ma- 
chine." 

"Huh, if I 
smoked 1,000 of 
them, I wouldn't want a talking machine. 
I'd want a harp."—Edseard J. Rife, 
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ntific Humor 
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Of Primary Importance.—PROPRIETOR: 
"Money is a secondary matter to те." 

ELECTRICIAN: What's primary then?” 

PROPRIETOR: "My wife.” 

ELECTRICIAN: “How's that?” 

PROPRIETOR: “She spends all my secon- 
dary."—Ray Parker. 





Then There Was No Little “Fairy” in 
Their Ноте.—НЕ Sarp: "Let me hold your 
Palmolive.” 

SHE Sap: “Not on your Lifebuoy.” 

— Joe Radomsky. 

(I wonder was he Olive’s buoy. —Printer’s 

Devil). 





Showing Off. 
—5нү Miss: “I 
envy her non- 
chalant and in- 
different air. 
She doesn't 
seem a bit self- 


E OP seq SZ 
conscious among 
a crowd. 


П 
M 
Miss Wise: 


"Well, she used to be a window demon- 
strator."—E. Z. Hill. 


ass | 


у, 
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Not to Mention а Shock-Proof Rolling 
Pin.—A few suggestions to aspirants in the 
field of invention: 

Absolutely noiseless door hinges and 
locks would please many young men. 

A non-skid soap would be a popular 
article. 

The vast majority of men would ap- 
preciate a device guaranteed to eliminate 
such words as, “massage,” "singe," “tonic,” 
etc., from a barber’s vocabulary. 

A dancing slipper, treated so as to make 
the adhesion of chewing gum impossible, 
would find a ready sale. 

An adjustable solitaire ring, fitting any 
sized finger, would obviate the necessity 
of many purchases and resales. 

Restaurants, wishing to be known as 
quiet, would furnish a large market for 
noiseless soup spoons.—F. Н. Hill. 





It Has Second Place in Hell.—What 15, 
“The beginning of eternity, 
The end of time and space. 
The beginning of each and every end 
And the end of every place?" 
Ans.:—The letter “e.” —Arthur Buesing. 


He Couldn't 
Bridge the 
Gap.—"A good 
many ladies 
were disappoint- 
ed this after- 
noon." 

"How was 
that ?" 

"The guest 
was spoken of as a bridge expert, and he 
turned out to be nothing but a famous 
engineer.”—Ward Stanton. 








"Music Hath No Charms" in This 
Case.—TracHER: “John, name an organ 
of the body." : 

JoHN: “The teeth.” 

TEACHER: “What kind of an organ is 
it?” 

Joun: "A grind organ, Ma'm.” — No 
Name. 

And Rust On It’s Hands.—Mack: 
“Al, what time is iti” 

Ar: “What is the matter with your 
ticker ?" | 

Mack: “It’s got dandruff оп the hair 
spring."—No Name. 





The “Oracle” is for the sole benefit of all scientific experimenters. 
here for the benefit of all, but only matter of sufficient interest will be publisht. 
questions will be answered: 





Questions will be answéred 
Rules ипйег which 


1. Only three questions can be submitted to be answered. 


2, Only one side of sheet to be written on; matte 
penciled matter considered. 
3. Sketches, diagrams, etc., must be on. separate sheets. 


not be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge cf 25 cents 


s made for each question. 


r must be typewritten or else written in ink, no 
Questions addrest to this department can- 


If the questions entail considerable research 


work or intricate calculations a special rate will be charged. Corresponden ts will be informed as to the fee before such questions are answered. 











What a Transformer Will and Will 
Not Do р 


1122) Тот М. Crichton, Sterling, Col., inquires: 
to. 1. Referring to the January, 1921, number, 
pages 980-981, illustrating the Long Lake Power sta- 
tion, and to your descriptive article, may I beg your 
assistance? 

The battery of generators at the falls develops a 
current of 4000 volts. This current actuates a step-up 
transformer, which generates an induced current of 
100,000 volts. 

Does the voltage of this induced current measure 
the same electro-motive energy as the voltage in the 
4000 volt current generated by the battery of dyna- 
mos? That is, has the transformer multiplied the 
original energy by twenty-five? d oni 

What per cent (approximately) of this current of 
high voltage is consumed at the tap which supplies 
the step-down transformer to actuate the 2300 volt 
motor driving the D.C. dynamo? Or is it entirely 
consumed? : 

Would it be practicable for a farmer, having a small 
independent electric plant, to increase his available 
horse-power by the installation of a transformer in 
his circuit? vds 

A. 1. The transformer never multiplies the elec- 
trical energy passing thru it when this energy is ex- 
prest in watts, horse-power or kilowatts. All that 
a transformer does is to either reduce or raise the 
voltage of the circuit. If the voltage is multiplied 
ten times by a certain transformer, for example, 
the current in amperes in the secondary Circuit is 
reduced to 1/10th of that passing thru the primary 
circuit, assuming that there was no loss. There will 
inevitably be a loss. f 

We do not quite understand your second inquiry 
with reference to the percentage of current or rather 
energy consumed at the tap which supplies the step- 
down transformer actuating the 2300 volt motor 
driving the direct current dynamo. We presume you 
mean the percentage of loss occasioned in operatin 
the transformer as well as the dynamo, and just о 
hand we do not know what this exact loss is, but in 
any case it is very low as these machines are large 
affairs and therefore, very efficient electrically. The 
transformers, motors and dynamos of this large type 
usually operate at an efficiency of 95 to 98% , depend- 
ing unon the kilowatts rating—the higher the ratin 
and bigger the machine, the higher the percentage о! 
efficiency, 98.5 to 99% being about the maximum for 
large transformers. The efficiency of a group of 
apparatus, comprising the transformer rated at 98%, 
efficiency, the motor with an efficiency of say 90% 
and the dynamo at 90%, would be determined by 
multiplying the three efficiency figures together, re- 
sulting in 79% efficiency for this group of three ap- 
paratus. Ў 

You fail to realize that the volt is a unit of poten- 
tial difference, and not a unit of current, or of power. 


A Mysterious Clock 


(1123) Stanley Trier, Maywood, IIl., tells us of a 
clock he saw which (so the advertisement reads) 
worked satisfactorily because of the fact that the 
earth rotated. He asks: 

О. 1. Is such a clock sible? 

A. 1. The editor well remembers having seen 
perpetually running clocks but such clocks never 
utilized the wonderful powers possest by the earth. 

If you will examine the clock you describe in your 
letter, carefully, you will note, that there is in each 
of the weights at the projection from the hands, a 
little clock motor resembling that n a fine watch, 
and if the authorities do not agree with this, we would 
advise that you place a powerful bar magnet near the 
weight arms so that its effect will be centered upon the 
hairspring in its delicate mechanism, causing it to 
stop; and the cessation of its movement will not be 
due to the earth stopping its motion, you can rest 
assured. 


How Can Wheels Round Curves 


(1124) C. W. Holcombe, Atlanta, Ga., inquires 
of this department: 

Q. 1. How do railroad car wheels get around curves 
when both wheels are fastened to the axle, the outer 
rail being the longer path? 

A. 1. Answering your question as to how it is that 
the outside wheels of a railroad car going along a 
curve can travel faster than the inner wheels, would 
say that this is taken care of by the fact that the 
faces or rims of the wheels are curved in a very care- 
ful and mathematically determined manner, as shown 


» Google 








below, with the consequence that when the car swings 
out in rounding a curve, the outer wheels rotate on 
their major diameters or periferies, while the inner 
wheels rotate on their minor diameters. Some slip- 
page also accounts for the facts in the case. 

F or example, suppose that the major circumference 


of a given wheel was 12 feet, and the minor circum- . 


ference 11.25 feet. It is clear that in making 10 
revolutions of the axle, the outer wheel, in rounding a 
curve, will travel fart' er than the inner wheel, in 
the ratio of about 4 to 3.75 or 6!{ рег cent farther. 





Minor diam Major diam. 


The Diagram Above Shows 1,54 Cac Wacels, Whe \ 


Rigicly Fastened On to a Common Avle, Manage to 

Pass Around Curves in th» Track Without Causing 

the Outer Wheel to Slip Excessively. As the Car 

Swings Out, the Outer Wheels Rotate on Their 

Larger Circumferences, While the Inner Wheels 

Rotate on Their Smaller Circumferences, the Tread 
. Being Coned. 


Plating Mirrors 


(1125) Raymond R. Rose, Colome, S. 


Dak., 
asks: 

Q. 1. Please give instructions on plating headlight 
reflectors and also how to make mirrors. 

A. 1. You can probably coat your reflectors with 
silver without the aid of a battery, by applying a paste 
made with 2 parts of freshly precipitated silver chlor- 
ide and 3 parts of potassium bitartrate. 

The surface to which the paste is to be applied 
must first be thoroly cleaned. A little dilute nitric 
acid will remove rust, etc., and grease is taken off by 
immersion for some time in a hot solution of caustic 
soda. After this immersion the article must not be 
touched with the fingers. The alkali is removed by 
thoro rinsing with water. 

To the metal so prepared, the silvering paste is 
applied with a soft cork. When a sufficient deposit 
has been made, the article should be washed in hot 
water, and it may be conveniently dried by shaking 
with saw dust. 

The silver chloride can be prepared by dissolving 
crystallized silver nitrate in distilled water, say 1 
part in 10, and adding to the solution a solution of 
sodium chloride (common salt) of similar strength, 
continuing the addition until no more precipitate is 
formed. The precipitate is then washed to free it 
from any excess of the precipitant, by filtering and 
washing on the filter. 

Electro Plating Solution 

A simple formula for a silver plating solution is 
prepared as follows: 

MIRtet y, erred OR cide SR s ata e» SOR a 1 gal. 
Silver chloride.............. А 
Potassium or sodium cyanide. 8 oz. 

The sodium cyanide is dissolved in warm water. 
To this solution is added the silver chloride which has 
been reduced to a paste with water. 

Anodes of pure silver are usually employed. The 
purity of the metal influences the deposit and only 
the purest silver should, therefore, be used for anodes. 
While it is not absolutely essential, the anode will 
function better if it be annealed prior to placing in 
the bath. 

The required voltage is exceedingly low for silver 
plating, >; to 1 being sufficient. The average 
current density is approximately 274 amperes per 
square foot of surface plated. 

For Mirrors 

At the present time it is customary to make mirrors 
by depositing metallic silver on the бам. The latter 
is first made chemically clean by washing or scrubbing 
with an alkaline liquid, then rinsing with distilled 
water. Any spot or stain, even a momentary touch 
of a person's finger, is liable to interfere with the uni- 
formity of the deposition of the silver and to be the 
cause of an imperfect mirror. After the glass has been 
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cleaned and drained it is to be laid down flat and over 
it is floated а solution of the silver salt, usually the 
nitrate with some ammonia added. When the glass 


‚ is completely wetted, a reducing substance in aqueous 


solution is added. Various reducing agents are used, 
such as Rochelle salt, glucose, formaldehyde, etc. 
1. Edel's process: 


Solution A. 

Silver nitrate. гд, iskostaa 437 grains 
Distilled water 

Ammonia water, each.............. Sufficient 


Dissolve the silver salt in 8 flaid-ounces of distilled 
water and add ammonia water dually until the 
brown precipitate that is thrown down at first is just 
dissolved, being careful not to add too much am- 
monia. To make sure that too much ammonia has 
not been used, drop into the liquid a crystal of silver 
nitrate and stake; if the solution becomes turbid, 
по excess of amr onia has been used, and if it does not, 
more silver must be added till it does become turbid. 
Then filter the liquid thru a double paper filter, re- 
turning the first portion of the filtrate to the filter 
until the liquid runs thru clear, and add enough dis- 
tilled water thru the filter to make the filtrate meas- 
ure 16 fluid-ounces. . Put this in a clean bottle, cork 
well, and keep = a Cool, dark place over night. 

jon .- > z 
Rochelle salt, chemically pure 
TSMver таб ыкыласы ы eee 
Distilled water, to make..77.:......- : 

Dissolve the salt ir 10 fluid-ounces of water, and 
heat the solution to boiling in a porcelain dish. Then 
add, 10 grains of. silver nitrate, stir with a lass rod, 

"and boil-the liquid gently for $0 to 15 mirfütes or until 
it becomes of a gray-color, . Filter this ёти paper until 
clear, and. add enough distilled water‘thra the filter 
to шаКе 16 ffuid-ounces of. liquid. ut'this into a 
om bottle, cork well, ànd.place away for 5 to 6 
hours. ` ak EC 

When the preparation is wanted for: tse, mix 












Solution A .... ^ ...fl.-oz. 1 
Solution В... .: ae ...fl.-oz. 1 
‘Distilled water................ а fl.-oz. 4 


Immediately pour this mixture over the glass, 
which has previously been cleaned as described above, 
and leveled. Then allow to stand until the solution 
has deposited its silver, about one hour being re- 
quired. Then decant the excess of liquid, rinse off 
with clear water, and stand the glass on edge to dry. 
Lastly apply a protective coating of asphaltum var- 
nish, using a soft camel brush to avoid scratching the 
silver. We are indebted for the mirror plating process 
to the STANDARD FORMULARY. 


Electric Oil Locater 

(1129 . John Johnston, Jr., Escondido, Calif., 
asks: 

Q. 1. What information have you or:can you give 
me regarding mechanical device for locating oil 
deposits, either electrical or magnetic plumb-bob? 
Have seen some of the latter actually in use and un- 
derstand there are some being used in Texas that are 
considered reliable. 

A. 1. Your recent communication at hand re- 
questing our advice on mechanical device for locating 
ore deposits. 

Magnetic plumb-bobs are not successful, and de- 
vices of this nature have been condemned as fraud- 
ulent, the use of United States mails being denied 
them; definite data of which we can furnish should 
you so desire. 

The electrical devices however, which have proven 
of great success are the Mansfield's oil and water 
locater, an advertisement appears in the classified 
column of our magazine. This is a gold medal win- 
ner, has been investigated by British engineers and 
is guaranteed to be the most reliable yet originated. 

We would suggest that you write to them for more 
definite information. The Hughes Balance has also 
been used. with some success, but is employed gen- 
erally for locating ore beds. 


Making Radium Paint 

(1127) James H. Jameson, Jersey City, N. J., in- 
quires: - 

Q. 1. How is radium paint made? 

A. 1. Radium paintis made by mixing a minute 
quantity of radium bromide with calcium sulfid. 
Mix these with some turpentine as a thinner, and a 
ише adhesive material such as varmish to make it 
stick. 

A complete apparatus for performing all this work 
and instructions is supplied by one of the large radium 
chemical companies. 
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A FINER TYPEWRITER 






Famous Users 
..of the Oliver 


U. S. Steel Corpora- 
tion 








Boston Woven Hose 
& Rubber Co. 


National City Bank 
of New York 


Morris & Company 




















Encyclopedia Brit- 
annica 

Boston Elevated 
Railway 


Otis Elevator Co. 

Corn . Products Re- 
fining Company 

Columbia Grapho- 
phone Co. 


N. Y. Edison Co. 
Hart, Schaffner & 
Marx 


Holeproof Hoslery 
€o. 


Ward Baking Co. 
American Bridge Co. 


MAN UFACTURED gy 


» Theol Y 
No * етту Pewriter (о. 


ELIT 
Keep Machine 30: У. $ 


"ed and oiled. 


Use the Coupon—Save $36 


A new $100 Oliver—our latest 
model—now yours for only $64. 

The big saving comes from our new plan 
with its new economies. During the war we 
learned many lessons. We found that it 


and best 


Over a year to pay 

Take over a year to pay for your Oliver 
and have the use of the machine all the time. 
Only $4 a month is all you need remit. 


AT A FAIR PRICE 


Pre-War Price $100 
Now $36 Less 


In these days when the 


cost of many things is 
higher than before the 
war, it is a distinct con- 


tribution to business econ- 
omy to offer through more 
direct selling methods 
such a great and decided 
saving on so popular a 
typewriter as the Oliver. 





Oliver 


NOW . 


was unnecessary to have such a vast num- 
ber of traveling salesmen and so many ex- 
pensive branch houses. We were able to 
discontinue many other superfluous sales 
methods, As a result, we can now afford to 
sell at $64 the identical Oliver formerly priced 
at $100. 


Free trial —No money down 


Not a cent in advance. No deposit of any 
kind. No obligation to buy. The coupon is 
all you need send. The Oliver comes to you 
at our risk for five days' free trial in your 
own home. Decide for yourself whether 

ou want to buy or not. If you don't want to 

keep the Oliver, simply send it back at our 
expense. Then we even refund the outgoing 
transportation charges—so you can't lose 
a penny. If you do agree that it is the 
finest typewriter, regardless of price, and 
want to keep it, take a year and a half to 
pay at the easy rate of only $4 a month. 


Think of getting a brand new Oliver No. 9 
on terms so easy as to average only about 
thirteen cents a day. Don't think of renting 
or buying a second-hand machine when you 
can get a new Oliver No. g—our latest and 
finest model—at a saving of $36, and on pay- 
ments of $4 a month. 


Mail the Coupon г< 


Act at once. Remember you 
have nothing to lose, There is 
no cost to you for the free 
trial, no risk or obligation. So 
send at once for the Oliver to 
try free in your office or home. 
If you should wish our catalog 
before ordering, mark the cou 
pon accordingly. But whick 
ever you do, do it now. Cli 
the coupon before you tur 
this page. 


Over 900,000 sold 


The OLIVER Typewriter (oómpany 


67-B Oliver Typewriter Bldg., Chicago, Ill. 
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$64 





Thousands of users are 
finding a new joy in their 
“talking machines" 


through the 


Ellis 
Reproducer 


HE ELLIS Reproducer 

has taught many people 
whata really wonderful instru- 
ment a phonograph can be. 
Many customers have writ- 
ten in similar vein. "Every 
tone and overtone in an intri- 
cate orchestral selection— 
every delicate inflection in an 
artist's voice—is reproduced 
so faithfully that eminent 
musical critics have been un- 
able to distinguish between 
the reproduction and the orig- 
inal." And your records 
cannot wear out! 


A few dollars will place an 
Ellis Reproducer on your 
phonograph—with the priv- 
ilege of return if not fully 
satisfactory. Send for de- 
scriptive literature. Send 
also ten cents in stamps— 
if you want my booklet on 
“The Care of the Phono- 
graph.” 


Write to 


J. H. ELLIS 


P. O. Box MILWAUKEE, 
882-M WISCONSIN 


I have had this address “‘P. O. Box 
882” over twelve years. 
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The Electrical Home of To-Day 


(Continued from page 318) 


to a nest of sockets on the edge of the 
table, being now concealed within one of 
the legs or the pedestal of the table. Short 
flexible wires then lead from the various 
table devices to plug receptacles mounted 
on the edge of the table. The usual equip- 
ment includes an electric coffee urn, a 
toaster, a grill, and some people have 
several other electrically heated utensils, 
which are kept on a serving table or side- 
board at the side of the room—only a few 
of these being placed on the dining table, 
as required for each meal. One of the 
sockets on the table may be used for 
plugging in the vacuum cleaner, but in 
many cases convenient receptacles are 
placed in the base-board in each room for 
vacuum cleaner service. 

We have mentioned before that electric 
fans are a great boon in warm weather, for 
circulating air thruout the house, and 
making life a little more bearable during 
this season, and one good thing about fan 
motors is that they are very efficient in their 
current consumption and do not consume 
any more energy than a 50 watt lamp. 
The oscillating fans which swing to and 
fro are of course the best in many instances, 


and a small exhaust fan mounted in the 
upper part of a kitchen window or in the 
wall is often a god-send. 

The average house is usually arranged 
with a laundry, even tho of small size, and 
one will be surprised at the increased effi- 
ciency in this department of the household, 
when an electric ironing machine or mangle 
is installed, as well as an electric iron, pre- 
ferably not less than 6 pounds, and of 
course an electric washing machine. 

Out in the garage, and it is quite the 
caper nowadays to build these as an integral 
part of the house even in some of the finest 
residences, we find several important uses 
for electricity. Where alternating current 
is supplied a small rectifier will be found 
advisable for charging the ignition battery 
now and then, when it runs low, and electric 
vulcanizing devices both for repairing inner 
tubes as well as the heavier shoes or tires 
may be included. And now we find avail- 
able small comprest air pumping outfits, 
driven by an electric motor, which will soon 
prove their worth in inflating tires. All 
this will prove very desirable. Ап electri- 
cal tire pump will give the owner his own 
‘free air.” 


The Movies of the Future 


(Continued from page 307) 


sticks of wood in the open fire-place 
should crackle, the sea should roar; and 
if Niagara or the Great Zambesi Falls 
were on the screen, the impressive 
thunder of the water should greet our 
ears. 

It is perfectly evident that for the pro- 
duction of these sounds quite elaborate 
collections of instruments would be re- 
quired. 

A very obvious defect in the theater of 
today is, that the one voice of each actor 
is addrest to people a hundred feet from 
him or to those in the seats directly in front 
of the stage and under the foot-lights. 
In the future movie theater, perfect head- 
phones will be supplied, so that those at 
the most distant corner will hear exactly 
the same as if they were close to the 
screen. 

Of course color is contemplated in Dr. 
Hubbard's prediction. The movie theaters 
of today will in the future rank only as 
“ttle theaters, in which films can be tried 

*t on smaller audiences, to be finally pro- 

ced in great circular auditoriums, ex- 

ly such as described by Mr. H. Gerns- 

k in a recent issue of Science and In- 

tion and there illustrated in detail. 

"sen such minor advances as electric 

et vendors, electric lamps for designat- 
the location of vacant seats, really im- 
ant details, all of these entered into Dr. 
4obard's description. Stereoscopic effects 
in the future. As an example of what 
may expect, Dr. Hubbard reminded 
audience that his most éxtreme ideas 
the color reproducing stereoscopic 
vie camera were anticipated, when man 
aved his eyes, for they are self- 
‘cting, self-focusing, and self-cleaning. 





Every three seconds about, the eye lid, 
with its moist interior, sweeps over the 
lens to keep it immaculately clean. The 
iris gives an adjustable diafram,-and the: 
retina receives the light waves, and tele- 
graphs them to the brain. Dr. Hubbard 
hopes that the motion-picture engineer 
will sooner. or later perfect а motion- 
picture camera according to the specifica- 
tions of Mother Nature. 

The Public Libraries will be used to 
circulate films as they now circulate 
books; the film reels will be loaned to 
private individuals for use in their home 
cameras. Highly specialized films on 
every conceivable topic, Dr. Hubbard says, 
will be put into circulation. 

We are only beginning to take ad- 
vantage of the educational value of 
the film. Movie cameras are now be- 
ing purchased by the schools and mov- 
ing pictures will be used as modes of in- 
struction. As they accumulate they will 
acquire a historical value. Present day 
films of Niagara Falls will tell future 
generations what they have lost in taking 
the water of the Great Lakes for power 
purposes, leaving the great falls void of 
nutriment. The railroad express engine 
of today, filmed in full motion, will be a 
great contrast to the future electric loco- 
motives, and many feel that the trolley car 
awaits an early extinction, so that movie 
films of our busy streets, will tell a 
strange story to our great-grandchildren. 

In his paper Dr. Hubbard seems to give 
free scope to his imagination, but his ap- 
parently wildest predictions are all well 
within the range of probability; so much 
so, that the future will probably. see much 
more wonderful things in the movie 
world, than those predicted by the most 
Imaginative scientist. 
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SOLDERS FOR ALUMINUM 


The U. S. Bureau of Standards has com- 
leted a series of tests of aluminum solders. 
he results will be contained in ‘Circular 
78," entitled "Solders for Aluminum. We 
quote from the words of the editor of the 
Bureau of Standards: “Їп spite of claims 
made by those interested, no solder for 
aluminum has yet been found, which will 
withstand the corrosion test, although the 
fused zinc chloride solders withstand corro- 
sion for the greatest length of time.” 
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Do Compound 
Eyes Magnify? 
By WILLIAM M. BUTTERFIELD 
E (Continued from page 316) 
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the power of reducing any reflected object 
to a very tiny portion of its actual size, thus 
further increasing their mystery. 

When the compound eyes of the bee are 
thus prepared, they are found to be com- 
posed of transparent hexagonal facets (as 
shown in our drawing), each acting in a 
commonplace, mechanical fashion reducing 
the size of the image and obtaininga flat, 
clear reflection. The mechanical aspect 
might be doubted, if it were not for the 
multiplying glass oí the optician which pro- 
duces the same results when used in the 
manner described (see drawings). The glass 
lens with its faces ground in hexagonal shape 
reduces the image of àn object and obtains 
flat, multi-repeated reflections just as seen 
in the faces of the bees' compound eyes, 
proving without doubt that the bees' visual 
apparatus extends the range of vision in all 
directions by the aid of such hexagonal. facets 
or eyes. ^5 © Ret t CP 

With man's ordinary perception of vision, 
he is likely to imagine that the thousands 
of reflections, shown in an exhibit of this 
kind, are conveyed somehow to the optic 
nerve in a kind of concentrated panoramic 
picture. Yet this is not the case, for this 
lens organ is considerably removed from the 
bulbous extremities, or retina of the various 
eyes; hence it is merely a combination of 
visual sensations that reach and pass thru | 
this point, not a picture in any sense what- 
ever. The form of sight, very much like our 
own, is given to the bee by other simple 
eyes, called cornet eyes, and is used to 
guide most of their movements just as we 
use ours. Recent investigations have 
clearly demonstrated the important use and 
purpose of these simple eyes. Compound 
eyes are not therefore useful to an insect 
or crustacean in the sense of increasing its 
capacity to observe surrounding objects, 
but rather as a highly organized apparatus 
for giving a visionary warning sense, sub- 
stantially similar to the use of the senses of 
smell, hearing and touch in animals. 

Because of the reducing power of com- 
pound eyes, it is very probable that the 
distance at which objects can be seen is 
not creat, perhaps not over one foot. It has 
been estimated that the Woolworth Build- 
ing in New York City, reflected in the 
ocelli of a bee’s eye five hundred feet away, 
would be shown as a mere dot no larger 
than the point of a fine cambric needle. 

It is true that the mass of immovable 
eyes with their various cones, fibers and 
nerve connections, also in a sense immov- 
able, are so placed that impressions received 
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in a Field 


N the field of Mechanical Drawing (Draftsman- 

ship) there's room for you even today when the 

fierce competition in other fields has crowded 
many to the wall of disappointment and hopeless- 
ness. 


Don't choose a crowded field. Get into Draftsman- 
ship. There's always plenty of room—opportunity 
and big money for the man who has training. 


Earn From $35.00 to $100.00 a Week. $100.00 a 
week (regular pay) and $200.00 to $300.00 a month 
extra is being made right along by men who spend 
only six months in easy, pleasant home study under 
our direction. 


You Need Training First. We will train you to be 
an expert draftsman in your spare time at home by 
mail. There's lots of room for you if you act now. 


‘Promotion is Quick. WE'LL QUALIFY YOU 


for a high-salaried position in the drafting field and 
keep you in touch with openings for draftsmen‘in the 
biz machine shops, industrial plants and United 
States Government departments. Men who start as 


What You 


Practical Problems. You are carefully cowed іл 
practical drafting work. 


We Help Yow Get л Job. We help you cet а pusi- 
tion as soon as you ure qualified. 


Training as a Drafti Specialist. After com- 
pleting the course in mechanical drawing we'll train 
you free in your cholce of one of our special elective 
courses. 


Draftsman’s Equipment. A full set of drafting 
equipment as shown in the picture below. 


Consultation Privileges. You are free to write 
us any time for advice and suggestions. 


Diploma. Your diploma attests to your proficiency 
as a draftsman. 


FREE SUBSCRIPTION TO DRAFTSMAN'S 
MAGAZINE “THE COMPASS.” 


How To Earn Up To $100 a Week 


where there's Room for You 


355 





draftsmen are often advanced to Chief Draftsman, 
Chief Engineer, Production Manager, and so on. 


Get the RIGHT Training. Mr. Claflin, the 
founder and director, stands personally in back of the 
Columbia School of Drafting. You spend no time in 
long-winded theories—useless and expensive to you. 
You start on actual drawing work the day you receive 
your first 123352. 


You Need No Previous Training. The course із 
easy to understand and easy to follow. Many stu- 
dents are qualified even before they complete the 
course. 


Success Calls Men of Action Only. If you area 
man of action clip the coupon now and show that you 
are a man of action. Keep right on top of this oppor- 
tunity to make real money. Don't go looking for a 
pair of scissors. Tear the coupon off and mail it 
right now. 

Special offer to £hose jwho reply promptly. Get 
Started now. 


Get FREE 


U. 8. CIVIL SERVICE COMMISSION CALLS 
FOR DRAFTSMEN 


A few of many positions constantly open tn Govern- 
ment departments АР 


Salaries are starting salaries, subject to increase. 
Practically all of them carry a bonus of $240 a year 
additional, 


Architectural Designer—$4,000.00. 


Chief Draftsman (Aeronautical)—Naval Aircraft 
Factory, $15.04 per day. 


Aeronautical Draftsman—Field Service of 
Department, $5.20 per day to $12.00 per da. 


Free Book. Send in this coupon today. Imme- 
diately on receiving it we'll send you our book, ''Your 
Future in Drafting.” It tells you all about our new 
method of teaching mec and gives 
full details of our offer. 


Navy 
y. 


Columbia School of Drafting 


ROY C. CLAFLIN, President 


Department 1519, 


14th & T Sts., N. W. 


Washington, D. C. 


FREE Drafting Outfit 


We give you free—this professional drawing outfit. 


ге------------------- 


It’s yours to keep. 


COLU MBIA SCHOOL OF DRAFTiNG 


by all are centrally mast in a kind of mosaic 
optic sensation (see Fig. 1), yet there is 
ample proof that it is not a pictorial sensa- 
tion. We defy the most intelligent advo- 
cate of the picture theory to comprehend in 
its entirety a picture that includes in one 
unbroken glance the ground that he stands 


Dept. 1519, 14th & T Sts., N. W., Washington, D. C. 


Enter my name for a subscription to "The Compass” and 
without obligation to me, please send me your illustrated 
book on Drafting, telling how I can secure your complete 
home study course and your help in securing a position as 
Draftsman. 





on, the sky above him as well as the land- Маше, ааган ра ее ices Age: iuisleevo e 

scape on every side, for try as he may, he 

can only comprehend this panorama by Address В 

concentrating his mind on the уапошз ob- "——— ТИТ ООА 
s forming it, one at a time, we cannot see : 
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any exiensive composite picture at a lance. 
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Can you play 
a man's part? 


Suppose you are walking with your moth- 
er, sister, or best girl, and some one passes a 
slighting remark—won't you be ashamed if 


you cannot take her part? Well, can you? 

Or, if one of your pals says, "Соте on, put on the 
gloves and have some fun,"—can you do it and get any 
“fun” out of it? 

Wouldn't you like to learn boxing and self-defense 
easily and quickly? Marshall Stillman has developed a 
unique "Shortcut Method. You learn the fundamentals 
in six lessons and can outbox older and stronger opponents 
after two weeks’ study. His original principle enabled him 
to teach professionals blows and guards tney could not 
learn by the old method. 

This is the first time boxing has been successfully 
taught by mail, and it is only possible because Marshall 
Stillman starts with movements [А are familiar with— 
reaching out your hand for a coin, the breast stroke in 
swimming, etc. The first thing you know, he has led 

you into striking correct blows, guarding, ducking, feint- 
He teaches you the rudiments before your own 
. When you finally meet an opponent, you know 
where to hit him, what to expect in return, and how to 
guard against it. 

You're taught every good blow and guard used in the 
ring—the Benny Leonard Triple, the Fitzsimmons Shift, 
the Mike Donovan Leverage Guard, etc., and three 
rounds of shadow boxing. You're also taught 12 wrestling 
holds and 15 jiu-jitsu holds—how to disarm an opponent, 
how to break a strangle hold, etc. You're given a com- 
plete set of muscle-building exercises, the Colon Exer- 
else (good for constipation) and Synthetic Breathing (a 
lung developer). As an added feature, there's a history | 
of 69 great prize-fighters, with their pictures. 

Send no Money 

Frankly, you don't believe that you can learn all these | 
things by mail, do you? All right, we will take you on 
your own ground; we will send you the course on 10-day 
approval, with the understanding that If you keep it you 
pay $5 in complete payment on the 15th of the following 
month, otherwise you return the course in 10 days, and 
Simply fill in the coupon—we will 





that ends the matter. 
do the rest. 


MARSHALL STILLMAN ASSOCIATION, 
Suite 1421-H, 461 Fourth Avenue, New York 


Marshall Stillman Association, 
1421-H, 461 Fourth Avenue, New York 


You may send me for free examination the complete 
Marshall Stillman Course in Boxing and Self-defense 
including extra instruction described above. I give you 
my pledge that I will either return the course іп 10 days 
or pay for it on the 15th of the following month—price $5 


(Canada $6; other countries $7). 


Name... 





Address........ З è "e ч Š 


BE A REAL MAN 


LOOK LIKE ONE AND FEEL jJ 
: LIKE ONE 
Broaden your shoulders, deepen your 
chest, enlarge your arms, and get & 
development that will attract atten- 
tion. Tu yourself full of energy and 
be powerful. 
My New Book 
“Muscular Development” 
Will Explain How 
This book is illustrated with 25 full 
page photographs of myself and of | 
some of the world's finest developed 
athletes I have trained. It will in- 
terest and benefit you greatly. 
Send 10c (stamps or coin) for a copy NOW, today, 
while it is on your mind. 
EARL LIEDERMAN, Dept. . ч: 305 Broadway 
NEW YORK CITY 











IEARN FNGINEERIN 


E.ectrical and Mechanical Engineers receive fabulous sal- | 
aries. Thousards wanted. 3 months to 2 years Practical | 
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We may be sure that the optic center is 
not more proficient in the bee than the 
somewhat similar attachment the optic 
chiasm is in man, for we find the bee pro- 
vided with simple eyes, placed practicall 
in the same place as on the human head, 
and used for seeing things as our eyes see 
them. Yet until recent experiments proved 
the usefulness of these eyes, they were sup- 
posed to represent useless rudimentary 
ocular attachments, the common notion 
being that composite eyes furnish a central 
picture of all surrounding objects, land- 
scapes, etc. 

The number of eyes forming the combi- 
nation vary in each of the different species 
of insects and crustaceans, probably because 
in each the shapes and sizes of the organs 
vary, and therefore a greater or lesser num- 
ber of eyes to overcome spherical observa- 
tion as it occurs in each combination are 


needed. Properly placed, as we have seen, 
the eyes are effective in distinguishing single 
objects as each object is brought within its 
range, the distance of vision depending on 
the size and therefore reducing power of 
each eye. This distance being limited, most 
objects reflected are seen above, removed 
from all those outside the range of vision, 
and stand out as one single definite thing, 
which can thus be catalogued as an insect 
friend or foe. If one wishes to prove the 
use of compound eye, try to catch a fly 
with the hand. Approach out of range of 
the simple eyes you will get within seeing 
distance, or within a few inches, of the com- 
pound group before it will fly away—you 
are a foe; on the other hand friendly in- 
sects fly over it, or alight and move close 
to it, without the slightest concern—the 
compound eyes have catalogued them as 
friends. 


Home Electrics 
By G. L. Hoadley, M.E. 
(Continued from page 329) 


will sometimes make accidental contact 
with the ground. Such contact may be due 
to direct connection between the wiring and 
the earth, or to contact of one wire with a 
water pipe or gas pipe or the enclosing metal 
conduit—all of which connect with the 
earth. One ground on a wiring system pro- 
duces no ill effect ordinarily. Another 
ground on the other wire may endanger life 
or cause a fire. 

Suppose a person stands in a bath-room 
and reaches up to turn on the electric light 
with the other hand on the water faucet. 
Or, suppose the person stands in a partly 
filled bath tub and reaches up to turn on the 
electric light. Nothing happens providing 
the insulation ts intact. ТА however, the 
insulation is worn off so that one of the bare 
wires touches the brass socket shell, current 
flows directly thru the person and bath-tub 
to ground, by way of the water pipe, thence 
back thru the earth to the grounded genera- 
tor. While defective sockets are quite com- 
mon, a person will get no shock if he stands 
on the wooden floor and turns on the light, 
for the wood insulates him from the earth., 
To remedy bad conditions of this sort either 
use a porcelain socket or else locate the 
socket so one cannot turn the light on from 


| the bath-tub or while touching a faucet or 


water pipe or gas pipe or radiator. In order 
to get a shock by touching a live wire the 
person must form the connecting link for the 
completion of the circuit. Now, if the per- 
son desires to take hold of a live wire or to 
step on the Zive third rail of an Electric 
Railway System operating at 600 volts, he 
can do so with some degree of safety if he 
steps upon the third rail from an insulator, 
such as wood or the dry board walk. Step- 
ping from the running rail onto the third rail 
or even from the wet board walk would com- 
plete the circuit thru the person to ground 
and injure if not kill him. One can, in 
emergency, walk along the right-of-way of 
an electrically operated third rail railway 


safely by simply not har d апу rail. Step 
over and do not touch the rail. 

Suppose, in some railway tie-up, passen- 
gers do find it necessary to walk on the rail- 
way right-of-way. Suppose some individual 
near you, thru ignorance, steps upon the 
live third rail. Prompt action on your part 
in disengaging him from the Jive rail may 
save his life. Free the victim from the 
current by a single quick motion. Use 
any dry non-conductor (clothing, rope, 
board). Never use metal or any wet mate- 
rial, Never touch the victim’s arms or 
limbs. Grab his coat-tails, or any loose por- 
tion of clothing and break the contact with a 
quick jerk. If a dry stick is handy, use it to 
push the wire away or to remove the vic- 
tim. Then start artificial breathing. 





Fig. 5. Another Construction of Demagnetizing 
Apparatus for Watches. 


Suppose in a storm or in cold weather, 
the 600 volt trolley wire breaks and in 
falling to the street entangles a person, as 
shown in Fig. 7. Ifa dry stick is handy push 
or pull the victim or the wire away breaking 
the contact as quickly as possible. If one 
has on a good pair of rubbers he can take 
hold of the victim without danger other 
than that the live wire may entangle him. 
As soon as the victim is released, get him 
started to breathing. Do not give up hope 
but continue efforts to start his breathing 
for an hour and you may save a life by so 
doing. But do not put too much trust in 
rubbers as they are now made. 

Send for a physician in all cases at once. 


Telephone Amplifier Hurls Sound 


Four 


Miles 


(Continued from page 320) 


condenser. In this way there is produced a 
minute alternating current whose variations 
are an exact copy of the voice-waves. This 
type of transmitter is known as the con- 
denser-transmitter. 

The minute currents coming from the 
transmitter are carried over the telephone 
circuit. In order that they may not be 
entirely dissipated in traversing the 1000 


| mile circuit, this circuit is supplied with 


vacuum tube amplifiers at several equally 
spaced points giving a relay effect. Much 
research has gone into the designing of 
these amplifiers, in order that they may 
magnify the currents passing through them 
without distortion. The current coming 





from the Catskill end of the circuit was large 
enough to operate an ordinary telephone 
receiver, and this, if held to the ear, would 
give a true reproduction of the speech or 
music sent from Chicago. 

A current of this intensity, however, 
would be useless if applied directly to the 
large receivers attached to the loud speaking 
projectors. Before being sent to these 
receivers, it undergoes enormous amplifica- 
tion in a vacuum tube amplifier similar to, 
but much larger than the type used on the 
long distance circuits of the Bell System. 
In order that the sounds produced by the 
projectors should be heard across the valley 
three miles wide, this special amplifier had 
to magnify the energy in the telephone cir- 
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cuit over 10,000,000,000 times. It is im- 
possible to conceive of just what this means, 
but of course the most remarkable fact is 
that this ten billion fold amplification is 
produced without appreciable distortion. 

The amplified current is led to the large 
receivers, опе attached to the small end 
of each ‘projector. These receivers differ 
greatly in appearance from the familiar 
telephone receiver, and are capatle of 
handling currents thousands of times larger. 
As in the case of the transmitters and 
amplifiers, an important series of special 
researches preceded the design of the re- 
ceivers in order to make them so perfect in 
their operation as to reproduce sounds 
without distortion. 

For a similar reason, special study was 
given to the design of the projectors. As 
will be noticed from the accompanying illus- 
tration, these are of special construction 
and are so shaped as to give a very uniform 
distribution of sound. 
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| One Orchestra for 
Five Dancing 
Floors 
(Continued from page 310) 





Sacris armare am eed manm ann animan 


and saxophone and one horn in each 
group playing tke trombone and vio- 
lin; one total group of three horns sup- 
plying the floor inside and the other 
group of three horns covering the out- 
side veranda. 

Shunted across the piano transmitter 
was another transmitter, normally open- 
circuited, so that by pressing a button 
speech could be past into the piano-horn 
of the two groups. In this way an- 
nouncements could be made, either 
when the music was playing, or not, as 
desired. 

All the fields of these electrgd dynamic | 
receivers or telemegaíones are fn paral- 
lel arid supplied from a six volt battery, 
along with all thé transmitters in the 
installation. 

In operation the outfit proves very 
simple. Tte entire control of the ap- 
paratus rests with the drummer. He 
has the on-off switch at kand, and 
when they start to play, he simply 
switches on the battery and the am- 
plified music bursts forth. He turns it 
off as the piece is concluded, thus sav- 
ing battery current. 

The attachment of the transmitters 
to the different musical instruments is 
also simple. In most cases a small 
screw clamp is used so that tke trans- 
mitter can be quickly removed when 
the players leave for tke night. Those 
on the saxophone and trombone are 
located immediately in front of the bell 
of the instrument where they will get 
its full blast and yet be far enough away 
so as not to choke the sound of the 
instrument, or prevent it from giving 
its full volume. The violin has the 
transmitter held firmly in contact with 
its vibrating back, where the bridge 
rests, being contact- rather than air- 
actuated. The banjo has the opening 
of the transmitter about one sixteenth 
of an inch below the drum of the in- 
strument, secured in place by a c'amp. 
The piano transmitter, as above stated, 
was secured permanently to the sound- 
ing board. 

The location of the insice Lorns is 
such that tkey clear up tke weak spots 
in the music and make the orchestra 
very clear and distinct all over the four 
inside floors. One, the main floor, is 
quite large, the other three floors open- 
ing off from the main floor as large 
balconies, so-the ‘music can be heard 
and the orchestra seen at a!l times. 
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2 for others. Learn what 
it can do for you. 
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establish normal healthy conditions. That's why it is used 
and recommended for such a long list of human ills. Get full 
particulars. 
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You can determine by actual use at home what benefits you 
will derive from a Renulife Violet Ray. Send for our book 
giving full information on the use and success of the Violet 
Ray. Then decide which model you want to try. 


You know that by getting the circulation of pure blood— 
alive with germ-fizhting white corpuscles—flowing through 
an organ or tissues—that are stagnant or starved—you have 
started a common sense treatment in the right direction. 
That's what the Renulife docs. Learn all about it. Send 
for full information contaiaed in our book. 


let Ray is used for 
more than 100 dif- 
ferent ailments. 
It is a mar- 
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“I had a stroke of paraly- 
sis two years ago and 
spent thousands of dol- 
lars seeking a cure but 


without results. In fact 


I heve derived more bene- 
fit from your Violet Rays 


in three weeks than all 
Other treatments com- 
bined. I feel almost cer- 
tain of a complete cure. 
MY arm and hand are as 
as ever and I can 
Walk comfortably and 
without a cane. I am 
fecling fine in ev ery way. 
I cannot express sufficient 
thanks to you for my 
wonderful improve- 
ment." 
NOTE.—Thousands of 
pcople, with all manner 
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The installation has by this time paid 
for itself many times. Before the loud- 
speakers were installed, very little danc- 
ing could take place on the outside 
platform because of the weak music. 
As admission is charged, and now that 
the entire veranda may be utilized, the 
extra income from gate receipts due 
merely to the extra number of couples 
who may dance outside, has proved 
fully the efficiency of the installation. 

So far nothing has been said about 
the amplification of sound obtained. We 
have merely described the electrical cir- 

p- cuit used in transmitting the music in 

Adae ^ the most effective manner. But at the 

К same time а great amplification is se- 
Limo-Sedan Fan cured, and on still nights the surround- 
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open porch swept by cool refreshing sea 
breezes. Makes the closed car truly 
the all-year round car. Also idea! for 
sma!l cabin boats. 

Quickly and easily installed, attaches 
to either ceiling or side walls. Connects 
to your storage battery. Current con- 
sumption only 114 amperes. 

Full nickel finish. Complete with 
bracket which has a double joint, rigid 
set pins and severa! points of adjust- 


ment for ti'ting the fan $] 7.50 


to any angle, and 6" bat- 
tery wires. 

At Live Dealers. If your dealer hasn't 
got it order direct, or write for circular, 
Knapp Electric & Novelty Co. 


523 W. 51st St. New York City 
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Hot and Stuffy 
During Summer? 
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result is obtained. This is very important. 
The bridle should be secured to the lower 
end of the vertical stick and to the point 
of intersection of the two sticks. It should 
be just long enough to extend from these 
two points to the tip of the horizontal stick. 
The string, for normal flying, should be 
attached to the bridle at the point adjacent 
to the tip, tho when it is desired to fly the 
kite on a greater angle the position may be 
raised on the bridle. Severalkites, properly 
| constructed, may be taken apart and. packed 





for carrying in very little space, very little 
more, in fact, than that taken up by the 
sticks themselves. 


| In making the kite covering it is a very 
| good policy to use small brass rings, at the 
four corners, connected together by light 
picture wire and accurately spaced. Sim- 
ilarly, two such rings and another length of 
picture wire may be placed across the back 
of the horizontal stick to furnish the bowing 
and may readily be removed when the kite 
is being carried. It is not advisable to use 
paper hor the covering; it is too subject to 
injury by water and tearing. A good, light, 
strong cover may.be made from percaline 
and if you are not very handy with the 
sewing machine, let some of the female con- 
tingent of the family do the job of making 
the covers for you. Of course these kites 
may be bought, but they are rather expensive 
and they are really quite simple to make. 

Box kites may be used but they require 
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Here's Proof of Saving 


Exceptional Sale of High Grade 
Reconstructed Cord Tires. Guar- 
anteed for 6,000 Miles Service. 
Mr. H. Hulet, General Mgr. of 
Coast Mfg. Works, Point Pleasant, 
New Jersey writes: 

*"The durability of your tires is 
certainly wonderful. Yourarticle 
deserves the highest commendation. We 
are making a big saving in time and mon- 
ey; never held up by tire trouble. I did 
not believe it possible to get good tires 
at this low price.” 










Tires Tubes| Size Tires Tubes > 
Бю Sl о о a rather stiff breeze and do not fly as stead- 
750 200 | 35x4% 11-00 2 90 ily or at such a great angle as those here 
8.50 2.40 | 386x455 А 4 а 
876 2745 | 35x5 1225 3.20 described. 


9.00 12.75 3.35 
State whether you want straight side 
or clincher, plain or non-skid. Send 
$2 deposit for each tire ordered; $1 
deposit on tubes, balance С, O. D. 
subject to examination; 5 per cent 
discount if full amount is sent with 


Kites do not always behave as we would 
have them do and even the best of them 
sometimes take to diving for unknown 
causes. For this reason it is very ad- 
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ing ranchers have been able to hear the 


music from the outside horns, more 
than two miles! At the same time it 
is not too loud for the dancers. It is 


a peculiar thing about the loud-speaker 
here used, that while the sound carries 
for unbelievable distances, it is never 
excessively loud close to the reproducer. 

Many interesting musical stunts can 
be accomplished with this installation. 
Any one instrument can be made to 
predominate and interesting and unique 
effects can be obtained. The complete 
installation was designed and installed 
by the engineers of the Magnavox Com- 
pany of Oakland, California. 

Data supplied by courtesy of the Mag-. 
navox Company. 


| Radio on Your Vacation 
By J. L. ARTHUR 


(Continued from page 347) 


porcelain insulator serves very well—to the 
end of a long piece of stout string. By 
holding the string about two feet from the 
insulator and swinging it in the manner of 
a sling, it is an easy matter to cast the in- 
sulator in a manner which will carry the 
string over the crest of the tree. By cut- 
ting the string and placing another insulator 
on it, to which the antenna wire is fastened 
and then taking in the slack from the op- 
posite side of the tree until the correct 1- 
tion has been secured, it is possible to have 
the wire held in any position with relation 
to the tree we desire. It is well to re- 
member to use the insulators, or there will 
be a loss of energy. 


The Portable Set Itself 


From the illustrations it will be seem 
that this particular portable: set includes 
everything necessary for a complete trans4 
mitting and receiving station. - The matter 
of expense is taken care of by reason of the 
fact that it has been designed to use a.com< 
plete receiving set, of standard design, with 
no changes whatever and when the vacation 
time is over, it is but necessary to withdraw 
it from the portable case-and mount it, 
cabinet and all in our permanent station? 
This is a feature which is well worth cons 
sideration. 

There is room within the case for the 
carrying of the four dry cells which supply 
juice for both the transmitter and receiver; 
the half-inch spark coil, spark-gap, key, 
| send-receive switch, two receiving tubes, 

two “В” batteries, a pair of telephone rez 
| ceivers and headband, pliers, screw driver, 
antenna insulators, pad, pencil, etc. The 
cover of the carrying case makes a very 
comfortable writing desk and the entire 
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visable to fly them, when a wire is used for | outfit, including antenna wire and ground 
a string, in a place free from high tension | lead, weighs little more than twenty-three 


| wires over which the kite “string” might cut | pounds. 


capers. In using a kite with a canoe, be| Various wave lengths, for different lengths 
sure there are a couple of paddles aboard | of antenna wire, are indicated on the panel 
and also be careful to refrain from doing | which keeps the dry cells in place. Іп order 
much walking about while in the boat, to operate the set, it is but necessary 19 
because canoes tip over rather easily, and. connect the antenna to one terminal and 





| even tho you may like swimming, there is the ground to the other one of a pair, which 


are mounted on the outside of the carrying 
case and are marked "ANT" and “GND.” 

Regardless of the saving effected by em- 
ploying a standard receiving set which may 


no absolute necessity for losing or ruining 
some of your equipment. 

Another Temporary Antenna | 

We frequently find, especially when it is 


desired to erect an antenna in some secluded 
section of the country, that trees will serve 
| very well for the masts which ordinarily 
support the overhead wires, but climbing 
| trees is sometimes uncomfortable and it is 
always accompanied by a certain amount of 
danger. With no climbing and with a great 
deal more ease, it is quite possible to erect 
an antenna, for use with the set here de- 
scribed, or any other for that matter, by 
following the simple methods resorted to by 
the cave men, when they built their bridges. 

Supposing that a tree is found which is 
of satisfactory height, it is but necessary 
to fasten any kindof a weight—an old 
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be used for the permanent station, as it has 
a wave length range of 150 to 3,000 meters, 
it is doubtful if there was a set in.any of 
the signal branches of the Allied Armies, 
during the war, which was as efficient as 
the set described, when weight, range, com- 
pactness, completeness, ease of operation 
and rapid setting-up are taken into consid- 
eration. A set similar to this would have 
been of great benefit to any of the signal 
units. The many advantages to be gained 
from its use will be instantly recognized by 
Boy Scouts, as well as by the older radio 
enthusiasts, who have desired this sort of 
portable station. 
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Practical Chemical | 
Experiments 


By Prof. FLOYD L. DARROW 
(Continued from Page 333) 
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per cent solution of arsenic-free cupric 
chloride. Immediately follow this with 5 
cc. of the filtrate which may contain arsenic. 
Allow the action to continue for a half 
hour in a good draft or under a hood. 
(Remember that arsenic compounds are poi- 
sonous and be very careful not to breathe any 
escaping gas.) If arsenic is present the 
filter paper will become stained a yellow to 
eep orange. If no color appears arsenic is 

absent. 
The copper chloride is added so as to 
make the acid act vigorously upon the zinc. 
In the above manner, test various articles, 
such as samples of cloth, dyes, highly col- 
ored wall paper, commercial zinc, iron 
pyrites, etc. The two latter may be placed 
directly in the generator without previous 
preparation. So, too, usually with a liquid 

sample. 
,  Inremoving the contents of the generator 
: exercise the utmost caution so as not to breathe 

the contents. 
Flavoring Extracts 


Flavoring extracts are among the most 
common food products to be adulterated. 

, Lemon Extract: This extract is a prepara- 
tion made from lemon oil or from lemon 
peel, sometimes both, and to meet the 
requirements of the legal standard must 
contain not less than 5 per cent by volume 
of lemon oil. 

Test for Purity: In a large test tube 
place 50 cc. of cold water and add 2 cc. of 
the lemon extract. The lemon oil is in- 
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soluble in cold water, and if present will be 
thrown out of solution, rising to the top of 
the test tube, and giving a decidedly: milky 
ap ce to that portion of the water 
column. If no such milkiness occurs, it 
may be taken as a very strong indication, 
that no lemon oil is present. Ап approxi- 
mate idea of the amount présent may be 
gained from the depth of the cloudiness. 

Determination of the Per Cent of Lemon 
Oil: This test is known as Mitchell's Test 
and is very similar to the Babcock Milk 
"Test described in last month's issue, and 
the same apparatus is employed. 

In a Babcock milk bottle place 20 ce. of 
the extract and add 1 cc. of dilute hydro- 
chloric acid, made by mixing equal volumes 
of the concentrated acid and water. Then 
add 28 cc. of water at a temperature of 60 
degrees Centigrade. Mix these well by 
rotating the bottle, and then stand it for 
five minutes in a beaker containing water 
at the same temperature. In order to 
balance the centrifuge it will be necessary 
to ‘prepare two bottles at the same time 
and one test will afford a check on the 
other. Now centrifuge the bottles for five 
minutes and add warm water from a wash 
bottle to bring the separated oil into the 
graduated neck of the bottle. Centrifuge 
again for two minutes and stand the bottle 
up to the top of the oil column for a few 
minutes, in water at 60 degrees Centigrade. 
Then take the readings of the scale at the 
top and bottom of the oil column, just as 
you did in the Babcock Milk Test, and by 
difference obtain the per cent of oil. This 
will be by volume. 

There will always be a little oil left in 
the solution and to correct for this, if the 
observed per cent is more than 2 per cent, 
add 0.4 per cent and if less than this 
amount add 0.3 per cent. 

Wood Alcohol: It may happen that an 
unscrupulous manufacturer has used methyl 
or wood alcohol, in place of the more ex- 
peene раш alcohol аз a solvent for the 

mon oil. 

The method of testing for м alcohol 
consists in oxidizing the alcohol to for- 
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maldehyde by means of a hot copper 
spiral and then making the usual for- 
maldehyde test. To make the spiral, cut 
piece of No. 14 copper wire about 30 
inches long and beginning at a point about 
8 inches from one end wind the wire closely 
about a lead pencil to within 8 inches of 
the opposite end. Then thrust the first 
end through the coil, and twist the two ends 
together to serve as a handle. 

Now place 10 cc. of the lemon extract in | 
a test tube, and set the test tube in a 
bottle of cold water. Heat the copper 
spiral in the oxidizing flame of the Bunsen | 
burner until it has become a dull red. 








Then plunge the hot, oxidized spiral into | 
the extract. When cold remove the spiral | 
and repeat the process about six times. 
The hot copper oxide will oxidize the 
methyl alcohol, if present, to formaldehyde 
which will remain in solution. 

Mix a cubic centimeter of the above 
solution, which may contain formaldehyde, 
with half a tumblerful of milk. Pour into a 
test tube 2 or 3 cc. of concentrated sulfuric 
acid, and mix with it a few drops of a solu- 
tion of ferric chloride. Then inclining the 
test tube very carefully pour down the side 
some of the prepared milk. If formaldehyde 


| stick of charcoal, moisten with a 


of the flask and in a few moments pour off 
the benzine extract. - Repeat this operation, 
until no residue is left when evaporated on 
a watch glass. 

Now evaporate the  benzine -extract. 
Place 2 cc. of the oil that is left’ upon 
evaporation in a test tube, warm it and 
add an equal volume of glacial acetic acid. 
Cool the test tube and contents by holding 
in a stream of running water. Then add a 
drop of concentrated sulfuric acid. If pure 
linseed oil, it will turn a sea-green. 

Testing the Body of the Paint: To a small 
portion of the residue left after extracting 
the paint with benzine add an equal bulk of 
dry sodium carbonate and mix thoroughly. 
Place this mixture in a small cavity on a 
rop of 
water and heat with the  blowpipe. 
If the paint contains white lead, a metallic 
globule of lead will be obtained. 

Clean out the charcoal cavity, place some 
of the paint residue in it, moisten with 
cobalt nitrate solution and heat with the 
blowpipe. A green color indicates zinc 
white. 

Boil some of the paint residue with 
strong acetic acid. A residue will indi- 
cate some adulterant as barium sulfate. 





is present, a violet ring will appear at the 
juncture of the two layers. 

In this same manner any other extract or 
beverage may be tested for methyl alcohol. 

Vanilla Extract: Very frequently the ex- 
tracts sold under this name contain little 
or no vaniila, but consist of an alcoholic 
solution of vanillin, a substance prepared 
from coal tar. 

To determine whether or not a given 
sample is a true vanilla extract, prepare a 
solution of 20 grams of lead acetate, or 
sugar of lead, in 100 cc. of water. Then to 
40 cc. of the sample of extract add an equal 
volume of the lead acetate solution. If no 
precipitate occurs, „you may be sure that 
the extract is artificial. If the extract is 
pure vanilla, a heavy precipitate will form, 
and quickly settle to the bottom leaving a 
clear liquid above. 


Headache Powders 

Such powders very frequently contain a 
coal tar derivative known as acetanilid. 
While this compound in the hands of a 
reliable physician has important uses, as 
in the allaying of fever, its indiscriminate 
use is very dangerous. It has a very 
depressing effect upon the action of the 
heart. There are a number of tests for 
detecting its presence several of which 
follow: 

Isonitril Test: Place about a gram of the 
powder in a test tube and cover it with 
10 cc. of a solution of sodium hydroxide, 
made by dissolving 10 grams of the solid 
hydrate in 100 cc. of water. Heat the 
mixture and, upon removal from the flame, 
very carefully add a few drops of chloro- 
form. Allow the mixture to stand for a 
few minutes, and if acetanilid is present, 
the very disagreeable, greasy odor of a 
compound called phenylcarbamine will ap- 


г. 

P'trobel's Test: Place about a fifth of a 
gram of the powder in a short, narrow test 
tube and add an equal volume of zinc chlor- 
ide. Heat the mixture gently, at the same 
time holding a wooden splint in the mouth 
of the test tube. White fumes will appear 
and the mixture will melt, turn light yellow 
and finally become black. Observe the 
color of the splint. If acetanilid is present, 
it will be stained a yellow. 

Paint 

A good white paint consists of white lead, 
zinc white, and linseed oil. Adulterants, 
however, are frequently added. 

Extraction of the Oil: In a small flask 
place about 5 grams of the paint and add a 
small quantity of benzine. At the same 
time have ready a beaker of boiling water. 
Turn off the flame under the beaker and 





put the flask with the paint and benzine 
| into the hot water. Agitate the contents 
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we must place only four and a half 
inches from the ball of Saturn. We 
could not squeeze our own six-inch 
earth-globe between the ball of Saturn 
and its ring system. The width of the 
inner ring will be a little over eight 
inches; this will also be the width of 
the outer ring; the main central ring 
will be over thirteen inches wide, and 
will be separated from the outer ring 
by a narrow gap of one and a half 
inches, to represent the division between 
these two rings, known as Cassini’s 
Division. 

The entire width of the ring system 
in our model will be thirty-two inches, 
but its thickness will be less than one- 
tenth of an inch. We may picture the 
rings as made up of a cloud of fine 
dust particles in our model, for it is 
known that the separate moonlets are 
actually less than three miles in 
diameter. Were the rings solid it would 
be possible to roll our six-inch earth- 
ball along any one of the three rings 
with ample room on either side. 

The entire extent of our model of 
Saturn including its system of rings is 
ten feet and nine inches. Compare this 
with our six-inch globe of the earth 
or with our model of Mars a little 
larger than a baseball! 


Uranus, the next planet beyond Sa- 
turn, will be represented by a globe 
almost exactly two feet in diameter and 
Neptune will be a globe with a diameter 
only two and a half inches greater. 

The sun on the scale we have adopted 
will be fifty-four feet in diameter. It 
would stand about as high as a four- 
story building, and we could place, side 
by side along its diameter, one hundred 
and eight of our six-inch models of the 
earth. 


The satellites or moons of the various 
planets differ very greatly in size. Our 
own moon has a diameter one-fourth 
that of the earth, and we might repre- 
sent it on the scale we have chosen by 
a golf ball, or a large glass marble, one 
and one-half inches in diameter. 

The two small satellites of Mars, 
which are between ten and twenty miles 
in diameter, will be no more than grains 
of sand. 


Jupiter's four historic moons аге 
bodies of considerable size, though they 
appear small compared with Jupiter’s 
great bulk. Satellites III and IV. are 
both larger than Mercury. We may 
consider one of them as just equal to, 
and the other as slightly larger than, 
a tennis ball. Satellite II will be a 
large glass marble the size of our own 
moon, and Satellite I will be just a 
little larger, a rubber ball somewhat 
larger than a golf ball, we might say. 
The other five satellites of Jupiter will 
compare in size with the smaller aster- 
oids, and we will represent them by 
small shot or merely grains of sand. 

The moons of Saturn also differ con- 
siderably in size. Titan the largest is 
exactly equal to Mercury in size, so 
it will be a little smaller than a tennis 
ball. Another moon is about the size 
of our own moon and the diameters 
of six others range from five hundred 
to fifteen hundred miles; on the scale 
we have chosen they would be repre- 
sented by marbles of various sizes, 
ranging from three-eighths of an inch to 
one and one-eighth inches in diameter. 
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The ninth and outermost satellite of 
Saturn, named Phoebe, is only two 
hundred miles in diameter, so we will 
represent it by a large-sized shot or a 
bead. 

The four satellites of Uranus have 
diameters, ‘that range from five hun- 
dred to one thousand miles, so we will 
represent them by marbles, between 
three-eighths and three-fourths of an 
inch in diameter. 


The one satellite of Neptune is about | 
the size of our own satellite, so we will | 


represent it by a golf ball or a large 
glass marble. 

Let us now undertake to set up our 
models of the various members of the 
sun’s family at the correct relative dis- 
tances from the sun using the same 
scale of six inches to every eight thou- 
sand miles. 


Starting with what we might reason- | 


ably consider a very moderate-sized 
model of the earth, a school globe six 
inches in diameter, we have found 
that on the same scale the larger planets 
are too large to handle easily while the 
sun towers in front of us as high as a 
house. 

One person might easily carry the 
models of our four terrestrial planets. 
He could slip Mercury into one pocket 
and crowd Mars into the other and 
in each hand carry one of the twin six- 
inch models of Venus and the earth. 


One could also carry easily in a small 
box, say, the grains of sand, various- 
sized shot and marbles, and several golf 
and tennis balls, which represent the 
several hundred asteroids and the twen- 
ty-six satellites belonging to the various 
planets. 

The large planets, Jupiter and Sa- 
turn, however, we would hardly under- 
take to carry. We might roll our model 
of Jupiter along in front of us like a 
huge push-ball, but we could not do 
this with Saturn, on account of its un- 
wieldly ring system, which encircles it 
in the plane of its equator, and gives 
it an extension of nearly eleven feet 
in this direction. 

The models of the two outermost 
satellites, Uranus and Neptune, are 
nearly twins in size, as are the models 
of Venus and Earth, and as they are 
about two feet in diameter, one person 
might carry them both. 


Now that we have assembled our 
models of the various planets, moons, 
and asteroids, we must choose a suit- 
able place to set them up at their proper 
relative distances. 

We may well imagine that no ordi- 
nary-sized field will be large enough to 
contain our miniature solar system. Let 
us seek rather a stretch of level prairie- 
land, upon which to set up our system, 
and after erecting our fifty-four foot 
model of the sun, we must find at what 
distances we shall place the various 
members of his family. Though the 
orbits of the various planets are nearly 
circular, they are not exactly so, the 
true form of the orbits being elliptical, 
and the sun being not at the center but 
at one of the “focuses” of each ellipse. 
As a result the distance of a planet 
from the sun varies for different posi- 
tions of the planet in its orbit. As the 
orbits are nearly circular, however, we 
will consider that they are so for our 
purpose, and set the planets at their 
average or mean distances from the 
sun. We will also place them all in the 
same plane though they are in fact in 
planes that are inclined at small angles 
to one another. 

On the scale we have chosen we find 
that our six-inch globe, which repre- 
sents the earth, must be placed one and 
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one-tenth miles from the sun and the 
small golf ball representing the moon 
must be placed at a distance of fifteen 
feet from the earth-globe. The orbits 
of Mercury and Venus, as we know, 
lie between the earth’s orbit and the 
sun. Mercury must be placed about 
two-fifths of a mile from the $ип and 
Venus nearly twice as far away or four- 
fifths of a mile from the sun. 

Next beyond the earth comes Mars. 
Our model of this planet,—a ball three 
and two-tenths inches in diameter,—we 
place one and seven-tenths miles from 
the center of the system, and its two 
tiny satellites, represented by two 
grains of sand, three inches and nine 
inches from its suríace. 

The planetoids, or asteroids, come at 
various intervals between the orbits of 
Mars and Jupiter. A few of these 
small bodies come close to, in a few 
rare instances within, the orbit of Mars 
and some of the most distant ones come 
close to Jupiter's orbit. In all there are 
close to a thousand of these little ob- 
jects, -which we are representing by 
grains of sand, small shot or beads, 
and: two or three small marbles. We 
could easily hold them all in one hand. 

Next beyond the asteroids comes our 
model of the largest planet in the sys- 
tem, Jupiter. It must be placed at a 
distance of more than five and a half 
miles from the center of the system. 
Jupiter's nearest satellite will be only 
four feet from its surface but its most 
distant satellite will be nearly one 
thousand feet írom the planet. Our 
moon, you will remember, was placed 
only fifteen feet from the earth. Having 
placed the nine moons of Jupiter, rang- 
ing in size from tennis balls to grains 
of sand, at the correct relative dis- 
tances from the. huge planet, we pro- 
ceed to the orbit of-Saturn, which lies 
at a distance of ten and a half miles 
from ‘our .model of the sun. Saturn’s 
nearest satellite, a small marble on our 
scale, we place only two feet beyond 
the outer edge of its rings, and its 
most distant satellite about five hun- 
dred feet away. Saturn’s satellite sys- 
tem, we find, is only about one-half as 
great in extent as the system of 
Jupiter. 

After arranging our nine satellites of 
Saturn, we proceed to the orbit of 


Uranus. We find that the distances be- 
tween the successive orbits of the! 


major planets are approximately 
doubled, as we advance. Jupiter's orbit 
lies a little more than half-way be- 
tween the sun and  Saturn's orbit. 
Uranus, we find, lies twice as far away 
from the sun as Saturn. We place the 
ball, two feet in diameter, that repre- 
sents this planet, twenty-one and one- 
tenth miles from the sun-model. Its 
four satellites lie between six and a half 
and twenty-one feet from its surface. 

Our model of Neptune we place 
about twelve miles beyond Uranus and 
thirty-three miles from the center of 
the system. Its satellite will be about 
fifteen feet away from it. In size and 
distance from the body it encircles, it 
duplicates our own moon, 

As Neptune is, so far as we know, 
the most distant planet, the diameter of 
our miniature solar system, in which 
the earth is represented by a six-inch 
globe, turns out to be sixty-six miles! 

To imitate the motions of the planets 
in their orbits, let us choose a reduced 
scale of time for our system, just as we 
have chosen a reduced scale of distance. 
Let us assume that in our miniature 
system a.second represents a day. It 
takes the earth three hundred and sixty- 
five and à quarter days to complete one 
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revolution around the sun. That is the 
length of our year. In our miniature 
system, then, we will assume that it 
takes our six-inch earth-globe three 
hundred and sixty-five and a quarter 
seconds to make one revolution around 
the fifty-four foot model of the sun (6 
min. 5.25 sec.). This is the length of 
the year in the miniature system. It 
will take the six-inch globe about six- 
minutes and five seconds, then, to pass 
over the circumference of its orbit, a 
distance of about seven miles. While 
doing this it will turn once on its axis 
every second which is the length of the 
day in the miniature system. 

On the time scale we have adopted 
we find that Mercury will make one 
trip around its orbit in 1 min. 28 sec. 
Venus will require 3 min. 45 sec. to 
traverse its orbit. Mars 11 min. 27 sec. 
Jupiter 1 hour and 12 min. Saturn 2 
hours and 59 min. Uranus 8 hours and 
31 min. and Neptune 16 hours and 43 
min. 

Mars and the earth will each require 
one second to turn on their axes and 
the moon will turn on its axis, and 
make one revolution around the earth, 
in a little over twenty-seven seconds. 

Jupiter and Saturn, and (probably) 
Uranus and Neptune, will turn on their 
axes in less than half a second.. (The 
rotation periods of Uranus and Nep- 
tune are not known as yet, but are 
believed to be very short). Mercury 
will turn once on its axis in 1 min. 
28 sec. the period of its revolution in 
its orbit and so keeps the same side 
turned toward the sun. It is generally 
believed now that Venus also turns once 
on its axis in making one trip around 
the sun, if so our six-inch model of 
Venus will turn once on its axis in 3 
min. 45 sec. and, like Mercury, will 
keep the same face turned to the sun. 
Our miniature sun will turn once on its 
axis in twenty-five seconds. 

The nearest star is at a distance of 
two hundred and seventy-five thousand 
times the distance from the earth to the 
sun. As we found that our six-inch 
globe, representing the earth, would be 
one and one-tenth miles from our fifty- 
four foot model of the sun, the nearest 
star on the same scale would be more 
than three hundred thousand miles 
away from our miniature solar system 
with its diameter of sixty-six miles. 
The actual average distance of the moon 
from the earth is 60,000 miles less than 
this distance, which has been scaled down 
from realty to fit into our model! 

If we should use an automobile to 
set up our models of the different mem- 
bers of the solar system and start from 
the point where we had placed the 


model of the sun with a speed of sixty- | 


six miles an hour, which is faster than 
the fastest express trains travel, we 
would reach Mercury's orbit in twenty- 
three seconds, the orbit of Venus in 
forty-three seconds, the earth's orbit in 
exactly one minute, Mars' orbit in one 
minute and thirty-one seconds, Jupiter's 
orbit in five minutes and twelve sec- 
onds, Saturn's orbit in nine and a half 
minutes, the orbit of Uranus in a little 
over nineteen minutes, and the orbit of 
Neptune in almost exactly one-half 
hour. We could cross our miniature 
system at this rate in one hour. If 
we wished to cover a distance equal to 
that separating the system írom the 
nearest star on the same scale, how- 
ever, we would have to travel day and 
night without stopping at the rate of 
sixty-six miles an hour for more than 
six months! Then we would have cov- 
ered a distance equal to that separat- 
ing the model of the system from the 
model of the nearest ‘star only. 
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The Red Vote 


By HAROLD F. RICHARDS 
(Continued from page 317) 
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upon seeing the bull fight in Buenos Ayres 
that evening, but I was tremendously inter- 
ested in Jiordano's story. 

Elon continued his efforts to elicit infor- 
mation from Jiordano. 


“Who managed the campaign of De- 
suchez?”’ 


“I did most of the work. My wife helped 
me greatly. She is a born general, Hop- 
kins. But now, she is broken." 


"And the President's personal enemies?” 

"Surely, Hopkins, the motive is obvious,” 
responded Jiordano, testily. “What other 
incentive is necessary than the desire of a 
minority party to get into power?” 

"Nothing is obvious in the detection of 
crime, Jiordano,” curtly replied Elon. 
“The President is still unmarried?” 


“Yes.” 
“He has had affairs?” 
“None. His sole interest has been im- 
provement of the people's conditions.” 
"Jiordano, it is still possible to get this 
steamer back to Buenos Ayres in time for 
the evening’s amusements. Will you give 
me full information or not?” 


“Му dear Professor, I'll——” 


“I remember a news item of three years 
ago, Jiordano. It mentioned your wedding 
to Carlina Camboles, and made much of 
her previous infatuation for the President." 
Elon eyed the minister keenly. 

“The reports were greatly exaggerated, 
Hopkins. A passing fancy, you might say. 
It disappeared when she met me.” 

I caught a sidelong twinkle from Elon's 
blue eye, as the minister pompously swelled 
his thin chest. 

“Ата your international relations?" 

“Perfect, I assure you.” 

“The French government was satisfied in 
the affair of the Vainquer?' 

“We finally made full reparation for that 
loss.’” 

Elon settled back in the cushions and 
seemed to doze, but I knew that he was 
already formulating plans. Jiordano strode 
nervously up and down the narrow cabin, 
occasionally darting out upon the deck, 
where I heard him urging the captain to 
greater speed. 

I readily recognized Montevideo as we 
steamed into the harbor. Mount Cerro 
towered in solitary grandeur above the plain 
on which the city lay. I was eager to see 
the town, which I had heard described as 
the Paris of South America, and was some- 
what disappointed to enter it in the middle 
of night. But a strange scene met us as 
we rode thru the streets in Jiordano's 
machine. 

Instead of darkness and quiet we found 
in the city a blaze of light, and great 
crowds surged up and down the streets. 
The glass-canopied cafés on the sidewalks 


were jammed with excited throngs, and| 


here and there we saw men fighting in indi- 
vidual brawls. In one café a beautifully 
attired woman was standing. on a table, 


earnestly haranguing the dense mob, which | 


broke into fervid applause every few sen- 
tences. As we made slow headway along 
the packed boulevard, Jiordano pointed to 
the speaker. 

"See! Already they are inciting the people 
to crush the Cambadieras.”’ 

At the plaza we detoured around a mass 
of a thousand people. They seemed to be 
listening with sullen and reluctant obedience 
to the speaker. 

"My wife," said Jiordano, pointing proud- 
ly to the figure on the platform. “But she 
can not restrain them long." 

We drove immediately to the State 
House; for Elon wanted fe' see the ballots 
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at once. Jiordano ushered us into his 
sumptuous office and gave quick orders to 
his secretary. Soon a hundred of the ballots 
were placed on the desk before us. 


“They certainly are marked for Cam- 
badiera," mused Elon, fingering rapidly 
thru the pile. “This is a good grade of 
paper, Jiordano. Who does your printing?” 


“Lescal and Cano. They have the con- 
cession to furnish all materials for the elec- 
tions. They put up the voting booths and 
print the ballots.” 


Elon placed a blank ballot in a large brass 
jardiniere and applied a match. When the 
paper had burned out he exmained the 
charred residue with his pocket microscope, 
then rubbed the ashes between his fingers. 


“This fiber is peculiarly French, Jior- 
dano.” 

“That's strange. I understood they 
bought their paper from a concern in 
Buenos Ayres.” 


The door opened suddenly and a woman 
ran excitedly into the room. 


“Oh, Pascale, I can’t hold 
She stopt quickly as she saw that Jiordano 


was not alone. 

“My wife, Professor Hopkins. And 
Mr. Andrews. Carlina, Professor Hopkins 
has come to solve the election.” 

“You will save so much blood, Professor. 
We are helpless. You will do it, won't you?” 

She threw out her arms in a captivating 
gesture of appeal. 1 could not help but ad- 
mire the poise and grace of her bearing. 
She wore a black evening gown, and the 
filmy white gauze about her shoulders did 
not conceal their exquisite ivory. Her eyes 
sparkled brilliantly under a high forehead, 
and a wealth of coal-black hair crowned all. 
A sphere of magnetic influence seemed to 
envelop her, and I found myself questioning 
vaguely how the Nationalists could have 
lost with such a woman campaigning for 
them. The smooth lines of her face spoke 
of keen and incisive intelligence. She 
seemed to tower above her husband. 

"[ will do all I can," promised Elon. 
"But now we must get some sleep. By the 
way, where can I find Lescal and Cano?” 

*"Their establishment is just north of the 
Plaza. You can't miss it," responded Jior- 
dano at once. 

“I guess you won't mind if I take one of 
these ballots with me. Also one of the blank 
ones. By the way, do you always have 
your ballots printed in гей?” he asked, with 
a sharp glance at the minister. 

“Always. The people love the color." 

“I see. And who managed the campaign 
for Cambadiera?”’ 

“Glauvére, a Frenchman who has lived 
here for some years. But they hardly did 
any electioneering, you know.’ 

"['ll let you know as soon as I find any- 
thing," promised Elon, and we left uncere- 
moniously. 

As we entered the San Carlos Hotel we 
found an atmosphere entirely different than 
that of the cafés. Here there were swarms 





| of people, too, despite the lateness of the 
hour, there was an air of gaiety and revelry, | 


but on the whole it was an evil-looking 
crowd, and I judged at once that this was 
the Cambadiera faction celebrating the un- 
expected victory. Women careless as to 
whether their slender shoulder straps re- 
mained in place or not were drinking with 
men whose faces were ingrained with sen- 
suality. Many were dancing between 
tables, and on corner sofas lolled couples in 
positions not ordinarily meant for view. 
One man, an undersized figure with larze 
head and two leering brown eyes, seemed 
to be leader in the revels. As we registered, 
Elon asked the clerk who the man was, and 
he haughtily replied that it was Glauvére, 
manager for Cambadiera. Apparently we 
were in- the enemy's territory. I noticed 
many eyes riveted on us as we entered the 
elevator. 


(Continued on Page 368) 
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ten inches. Indexed front and back, 
Green, oak or mahogany finish. 
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BRINGS 


Do you want to increase your In- 
come by home study in your spare 
time? Our new catalog of home self- 
helps will show you how. No mat- 
ter what your line of work, you will 

find In our FREE CATALOG of self-help books many 
valuable suggestions as to how you can easily in- 
crease your income, Especially valuable to all inter- 
ested in Electricity, the Automobile, Machine 
Shop, Carpentry, Painting, Farm Mechanics 
and Machinery, Gas and Steam Engineering, 
Railroading or Modern Languages. 

Sent ABSOLUTELY FREE, A postal will bring 
it. Send for your copy now. 
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wide range of books on all subjects. All second- 
hand but in rfect condition. 
and inform us of your wants. 


C. KRIEGER, 2120 Mapes Ave., New York City. 


Write at once 





LEARN WIRELESS 

At the OLDEST, LARGEST and BEST EQUIPPED 
school of its kind in New England. Thousands of 
satisfied graduates all overthe world. Splendid 
opportunities in the Merchant Marine. Day and 

vening classes. Start any Monday. Illustrated 
Prospectus for the asking. 

EASTERN RADIO INSTITUTE 

899E Boylston St. Boston, Mass. 
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Structural Workers and otherae can you read Blue 
Prints? If not learnhow. It will help you hold 
your job. It will get you a better job. It will eara 
‘ou "Xx money. Write for Catalog B, stating 


We ‘also teach Drafting. Bea Draftsman! Earn 
big money. We train you quickly. Books amd 
ls FREE. Write for Catalog G. 


COLUMBIA CORRESPONDENCE SCHOOL Est. 1904 
Dept. 29, Drexel Bldg., Phila., Pa. 
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INUENTORS 


If you have a worth-while idea and have not the time or the equipment to develop it 
successfully, let us do it for you. Your rights will be fully protected. We will even assist 
you in taking out a patent if you so desire. 

This company has specialized for years in the building of models, electro-magnets, solen- 
oids and developing inventions. 

While we have never advertised except in our former catalogs that we did this class 
of work there has been a more and more persistent demand for such work, and we have 
decided to let the public at large know that we do such work as a regular thing. We have 
& well-equipt shop in which every kind of research work can be done and any invention can 
be developed at a lower cost than it could be done anywhere in the United States, This 
work is done under the personal supervision of 


MR. H. GERNSBACK, 


Editor of SCIENCE AND INVENTION and RADIO NEWS 


Mr. Gernsback has had vast experience in patent matters and has given advice to 
thousands of inventors during the past fifteen years thru his patent advice depart. 
ments in ‘‘Modern Electrics’ as well as ''Science and Invention" (formerly ‘‘Electrical 
Experimenter”). Mr. Gernsback understands the needs and wants of the inventor, being 
an inventor of several hundred devices himself. You may therefore rest assured that the 
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Expert 
Testimony 


“T N my 18 years of using broom handles, 
screw drivers, and other handy things 
tolocate sounds with, I have never had 

anything that could beat the Stethoscope. 

If I could not get another, $100.00 would 

not buy mine." (From an automobile ex- 

pert, name on request.) 





By following the directions on 
our sound chart, the 


Mechanical Stethoscope 


ou to detect instantly, any 
d or other trouble anywhere 
in your car—as well as an expert auto 
mechanic. 
The Stethoscope is equally good for a 
ras engine; motor generator, or any other 


will enable 
knock, grin 


type of running machinery. A little prac- 
tice with the Stethoscope will make you as 
proficient as a mechanic with years of 
experience. It will save you many times 
its cost in time, trouble and money. 


PRICES 

Stethoscope, with chart, postpaid........-.+-- $7.50 
Sound chart, separate, розїра4@............... 

The chart and Stethoscope are invaluable aids 
for keeping all running machinery in perfect condi- 
tion. Guaranteed to work exactly as stated in in- 
structions, or your money refunded. Send iw your 
order now ! 
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ware of inferior 
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Price of this 
famous button 
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complete with 
all instructions 
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for free litera- 
ture. 


GENERAL SOUND 
TRANSMISSION CORP. 


Room 1002, 114 Liberty St., New York 
Responsible dealers are invited to write for profitable sales p'an 
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CIVIL SERVICE 


¿jobs are good for life. Many men and women 
‘needed at once for Postmaster, Clerk, Carrier 
Railway Mail Rural Carrier, Customs an 
other departments. Our 
HOME STUDY COURSES 
adopted by U. S. Government Schools, quickly 
prepare you for these attractive positions. 
rite T niri iov mo and. list..of positions, 
o Service College, Dept. 
807 Kea-er Bldg. | Chicag 
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The Red Vote 


(Continued from page 366) 


We entered our rooms, lay down, and 
dropt immediately into a sound sleep, for 
morning was not far away. Suddenly I 
awoke, and found Elon shaking me violently 
by the shoulder. I rubbed the mist from 
my eyes and tried to sit up. My limbs 
seemed half-numb. As soon as Elon saw 
that I was aroused, he sprang from the 
bed and immediately I felt, rather than 
observed, the cessation of a buzzing sound. 
Elon dashed to the door, then seemed to 
change his mind, and flung open a window. 
The per of cooling air relieved me at once, 
and I sat up quite conscious. 


“Someone seems to dislike our entry upon 
the scene," he observed, holding up for 
my inspection a little motor that he had 
disconnected from the electric light socket. 
"Somebody has slipt into the room and at- 
tached this aspirator to the circuit, and the 
infernal thing has been spraying us with | 
chloroform.” 

I gasped as I realized what a close call 
it had been for us. 


“The whole Cambadiera crowd saw us 
come into the hotel,” I said. “And I 
wouldn't be surprised if the clerk were in 
with them. We'll have to be careful.” 

Elon stooped quickly to the floor. 

"Hello! Here's a souvenir.” 

He held up a postcard. Together we ex- 
amined it. The side for address and 
message was entirely blank, and the reverse 
bore a simple landscape in red п one cor- 
ner we noted the trademark of a Parisian 
printing concern 

"Whoever owns this card is the one that 
tried to remove us so quietly and pain- 
lessly," mused Elon "It wasn't on the 
floor when we retired for I examined the 
room carefully ' 

After our few hours of sleep we were ready 
to continue the investigation. Elon was as 
impatient as а cocained racehorse. 

“I m going down to the printing place, 
Sprigg You might be nosing about town," 
he flung back as he strode swiftly away. 

We met by appointment at noon and ate 
luncheon in a little caf near the outskirts. 
Elon had insisted that there was no telling 
what might happen to food at the San Car- 
los after the pleasant episode of the night. 

“Find anything?” I queried, as I cut into 
a beef pie that contained enough seasoning 
for the whole cow. 


“Not much—irectly," he replied sig- 
nificantly. "I have samples of all their inks. 
It’s a good thing Jiordano assigned me one of 
his men, or Cano would have been quite 
nasty. Lescal has been out of the business 
for years and Cano runsit. He has the con- 
cession to equip. voting booths and furnish 
printing for the entire election. Тһе system 
of voting seems to be uniform thruout the 
country. Everything is centralized, and 
out in the country the peorle must travel a 
great distance to vote. Cano tried to hidea 
cask of liquid that I found there. I can't 
quite make him out. Jiordano said that he 
was wholly a creature of the government. 
What do you know?” 

“Cambadiera must be a figurehead, for 
Glauvére is walking about town like a lord. 
He made a speech on the Plaza, and it cer- 
tainly looks as if, after January first, this 
town will run Shanghai a close race for the 
honor of being the most liceritious city in the 
world. He had a beautiful woman'on the 
platform with him, and at the close of his 
talk he embraced her openly. 
that she is Angelé Hervé, and has been his 
mistress in a quiet way for several years. 
He-seems-to.have.an-enormous gang of free- 
booters on his staff, now that the election 
has been won.” 
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Bound Volume No. 8, comprising 
twelve copies of Science and Invention 
(May, 1920, to April, 1921) is ready for 
shipment. 

It contains 1368 pages; over 2000 
Original Articles and over 3000 Illustra- 
tions. 

It is a complete Cyclopedia of scien- 
tific development, written in non-techni- 
cal language, containing interesting and 
valuable ideas and suggestions. 

The Book is attractively bound in 
green cloth, stamped in gold. 

A welcome addition to your library. 
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"Hervé, you say? French paper in the 
ballots, French postcard in our room, French 
— of Neue ce Майна. 

е vy becomes gelatinous, rigg. 
pee more?" ч wer 

"1 met Carlina near the Solis Theatre and 
she took me to a voting booth in a barber 
shop. That woman is a brick, Elon. She's 
worrying her heart out over this revolution 
she sees coming. The voting booths are 
just like ours. Everything seems quite reg- 
ular, and we have Jiordano's word for it 
that most of the election officials were 
Nationalists.” 

“What kind of lights do they have in the 
booths?” 

“Electric, with red bulbs. This country 
seems strong for red. I read a paper under 
one lamp and found the illumination plenty 
strong enough. There can't be any chance 
that mistakes were made because of in- 
sufficient light.” 

“Sprigg,” he chided, with a condescending 
smile, “I fear you haven't studied the laws 
of . If the errors had been due 
to faulty illumination the chances are that 
the same number of ballots would have been 
marked foreach candidate. There would be 
no possibility of ninety per cent of the errors 
occurring оп one side. However, your in- 
formation is interesting.” 

Elon was eager to examine samples of 
paper that he had obtained, so we returned 
to the hotel. He worked in silence for some 
time, turning on first a bulb of one color and 
then another. Finally he looked up with 
the expression I knew so well, and I felt that 
we would not labor much longer on this 
particular case. 1 wondered how Glauvére 
had done it, and whether the printer Cano 
was implicated. Then I found myself 
thinking warmly of Angéle, and I hoped that 
she would not be involved with Glauvére. 
Somehow I hated to think of her paying the 
penalty, for Jiordano had said that the law 
considered tampering with an election to be 
treason. But I felt glad that Carlina's 
worries would soon be banished. 

'Elon startled me out of my speculations 
by árinourcing crisply: 

“I’m going down to the public hospital. 
While I'm gone you might engage the two 
rooms adjoining this, one on each side. If 
they are occupied get some other suite of 
three adjoining rooms. Pay that suspicious 
clerk any bonus he asks. And get two 
dominoes. We must attend the masque ball 
tonight." 

Before I could voice my surprise he was 
gone. I made the arrangements as he had 
ordered, and aíter he returned we had quite 
a task fitting up the suite as he wanted it. 
At eight-thirty we heard the orchestra strike 
up in the ballroom, and an hour later we 
went down in our evening clothes. Our only 
disguise consisted of the dominoes over our 
eyes. Elon had decided that it was no use 
trying to conceal our identity. 

Around the decorated ballroom circled 
couples, costumed as slim fools, fat priests, 
white-cap nurses and dancers from the 
Orient, dignified generals in full uniform 
and ladies radiant in evening gowns. It 
seemed that every race and colorful type 
had sent its ambassador to this conclave of 
joy and riot. Great domes of glass, sus- 
pended from the ceiling, cast a soft cloud of 
rose-colored light upon the whirling danc- 
ers. A monk with saintly mask passed us, 
holding in his arms a baby-doll. His flowing 
robes me entangled with the unclad 
knees of his full-grown infant-in-arms, so he 
hoisted the flounce of his gown over his 
shoulder and danced on, the checkered 
trousers of a sport suit showing incongru- 
— below his holy robes. From his big 
head, short stature and leering eyes I knew 
at once that it was Glauvére, and I re- 
flected that he had a sense of humor in 
choosing monk's costume. His partner was 
Angéle, and I thought her brazen garb quite 

iate.. I wondered again whether she 


os: ey Google 


























369 


Accuracy First 





“Remember that accuracy is the first require- 
ment of a good machinist. Speed comes after. 
Starrett Tools are absolutely accurate. You 
can depend on ’em. 


“In the long run, that means more than get- 
ting jobs done right—it means saved time and 
saved material. All of which helps save your 
job when the tool-borrowing, time-wasting, 
das workers are being weeded out of the 
shop. 





"Overhaul your Starrett Tool kit first chance 
you get. Make it complete. Keep watch for 
the new Starrett Tools and get 'em. The more 
Starrett Tools you have, the better you are 
fixed to handle any job you 
get. 


"When you go home tonight, 
it would be a good idea for you 
to drop into the hardware 
store and look over the Star- 
rett line. 


"Get posted on tools you 
need. Write for the Starrett 
Catalog No. 22LE.” 


The L. S. STARRETT COMPANY 
The World's Greatest Tool- 
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Remarkable Book 
on Perfect Health 
via Vi-Rex Violet Rays 


Better Than Medicine. Better Than Massage. Better Than Any of 
the Commonly Approved Treatments. Better Than Travel, Change of 
Air or Change of Climate 


The Violet Ray, as used in the treatment of the body, sends a spray of mild, 
tiny currents through every part and organ; flowing through each infinitesimal 
cell, т ing it, invi ting it, and vitalizing it. That is why one is left 
with such a дене htful feeling of health and buoyant energy after Violet Ray 
treatment, 

The Vi-Rex is not & Vibrator. It does not contract the muscles or shock 
thenerves. Its rays pass through every cell and tissue, creating “‘cellular 
massage'"—the most beneficial electrical treatment known. It leaves no 
soreness after use, only a delightful sensation of agreeable relief, Violet Rays 
penetrate glass, yet are harmless even to infants. No shock, No vibration. 


VI-REX VIOLET RAYS 


TRY THEM FREE! 


The Vi-Rex Violet Ray Machine is not a Vibrator—does not shock 
or jar the nerve ends. No feeling of soreness or exhaustion after 
use—only a comforting, agreeable sense of relief. 

Take twenty Vi-Rex Violet Ray treatments in your own home. These 


treatments wo! at your physician's or beauty specialist's. 
Vi-Rex Violet Ray treatments 








б у mail the coupon ог write a О ЫП. 
Do it now before our special trial offer is withdrawn. 
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. WI-REX ELECTRIC COMPANY 

326 W. Madison St., Chicago, Ill. Dept. 48 
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EVERYTHING You want to know 
About À. C. Motors and Repairing 


Whenever any question arises regarding motors, or if you are anxious 
to become a specialist on electrical motor work, you need the 


ELECTRICAL WORKERS FRIEND 


An invaluable collection of diagrams and instructions for electrical 
workers, students, amateurs, etc. 

This book contains 66 motor dia- 
grams with complete instructions 
for rewinding and reconnecting 

C. Motors. Shows how to put 
each coil in the slots, giving all 
internal and external connections. 
For reconnecting they cover sll 


handy reference. The only com- 
plete book of its kind on the 
market. So simple anyone can 
“understand. It is helping thou- 
sands of other workers—it will 
help you too, as hundreds of 
testimonials prove. 
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$25 STARTS BATTERY CHARGING BUSINESS 


Start Now to make BIG PROFITS charging auto batteries with 
an HB Charger. $150 to $300 a month clear profil. $25 cash brings 
you an HB Charger—long, easy 


terms on balance, easily paid by 





your profits. Sizes for 6, 10, 16,32 
or 70 batteries. Choose size you 
need, then write for information. 

HOBART BROS, CO. Р 
- Вох 87 Е Troy, Ohio 
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would be involved in Elon's disclosures, and 
felt a sense of guilt as I watched the rhyth- 
mic motions of her lithe figure, with its 
rounded calf and half-clothed bosom swel- 
ling oddly against her baby's disguise. I 
turned to Elon and remarked jocularly: 

"She certainly is a model of superior de- 
sign and perfection of movement. It seems 
a shame to prove anything against her." 

He smiled significantly, and directed my 
attention to a stately figure drest as Martha 
Washington. I was surprised to see that 
costume so far from the States. 

“That's Carlina, dancing with Jiordano.'' 

“How can you tell?” 

“Watch her hand. бее how she continu- 
ally moves the little finger. She has most 
unusual control over it—I noticed that last 
evening at the State House. She must bea 
pianist of no mean ability.” 


I watched her for a moment and mentall 
wondered why it was that her dignified gar 
spoke more eloquently of smooth lines and 
graceful curves, than did the brazen frocks 
of adult infants and  pink-pantalooned 
dancers from Siam. But my pleasant medi- 
tations were cut short, for Jiordano had 
observed us and come up to speak. 

“I do hope you have learned something, 
Professor Hopkins," exclaimed  Carlina 
impulsively, extending a dainty hand. 

. I think we shall be able to make certain 
disclosures before the evening is over," he 
replied, smiling coolly. 

„At this juncture a tall man in sedate eve- 
ning clothesapproached, and Jiordano intro- 
duced him as Desuchez. His angular frame 
was bent and his unmasked face was lined 
as with sleepless nights and mental anguish. 
Ha куш called to mind the pure resolve 
and high purpose so apparent in portraits 
of Lincoln, altho he did not have the rugged 
strength of our martyred president. I 
raged inwardly at the thought of sucha 
man being displaced by the figurehead, 
Cambadiera, whose followers reminded me 
of the habitués of a Montmartre or the 
Bowery of twenty years ago. 

“We hope to prove that the election was 
a fraud, Your Excellency,” remarked Elon, 
eyeing the President keenly. 


“Tt is not so much for myself, But the 
LR man, the country!" His sad eyes 
lit with sudden passion. '"Cambadiera will 
ruin our law, our business, our morals. 
The people will not suffer it. There will be 
bloody revolution. Ah, Professor Hopkins, 
if your science can prevent this, the people 
x Ad will owe you an unrequitable 

ebt." 


Elon merely smiled, as if the debt were 
already contracted. I asked Carlina for 
the dance and we glided away. A thrill 
went thru me as I found myself so near to 
the magnificent creature in whose behalf 
we were laboring. I had not the shadow of 
a doubt that Elon was about to clear up the 
mystery of the election, and congratulated 
myself upon having a hand in helping Car- 
lina. Under the intoxication of her close- 
ness I felt Jiordano, Desuchez, nay even 
all the people of Uruguay, shrinking into 
insignificance, and I rejoiced solely that we 
were about to effect a solution that would 
relieve her anguish. I threw caution to 
the winds. 

“Tonight the treachery of the Camba- 
dieras will be disclosed," I whispered into 
her ear. 

“I hope so much that you are right," she 
som heave. But 
her vibrant strength seemed to leave her, 
and she rested heavily on my arm. I ground 
my teeth in inward rage at the villainy of 
Glauvére and his crowd, that had brought 


| such troubles to one so beautiful. 


I looked across the hall and started as I 
recognized Elon's tall and dignified figure 
whirling about with Angéle, mistress of 
Glauvére. The tails of his coat flapt far 
below the flounce of her infant's frock, and 
I smiled as I thought that he must be get- 
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Charger, balance on easy terms. Big, 
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ting powder on his lapels. They were talk- 
ing with animation and I saw her smile at 
some remark of his. For the moment I 
envied him, for Angele was certainly easy 
| to look upon. I have never been quite able 
[to reconcile myself to Elon's practise of 
using his clever conversation and engaging 
manner to elicit some link of evidence from 
a woman under his suspicion. But he has 
| always smiled at my remonstrances, saying 








| that I am toosusceptible to feminine charms. | 


I heard the big clock in the lobby strike 
(eleven, and wondered when Elon would 
begin his demonstration. I was standing 
| with Carlina. 


Suddenly he seemed to! 


appear from nowhere with a little group | 


[around him. Jiordano and Glauvére were 
| walking far apart and studiously trying to 
appear unconscious of each other's presence. 
Desuchez was there, and Cambadiera. 
This was my first glimpse of him. He was 
[a striking animal, but I thought he would 
chorus than as president of a republic. 
Angéle walked with Glauvére. A man 
| whom I did not know was in the party, and 
Elon whispered to me that he was Cano, 
the printer. 





I wondered how Elon.had been able to| 


get them all together and what club he had 
held over their heads. The dance had 
stopt and all eyes rested upon our little 
party as we entered the elevator. Elon 
arranged them in a semi-circle in the middle 
room of our suite. I wondered why he 
placed them so close to the wall. Glauvére 
sat on the end, Angéle next to him. Then 
came Cambadiera, Cano, Jiordano, Carlina 
and Desuchez. Nobody spoke. The very 
air seemed charged with some tense electric 
ether. I was reminded of a spiritualistic 


do better as director of a musical comedy | 





séance, that I had once attended, they | 


seemed so absorbed in looking for revela- 
tions from above. 

As always under such conditions, Elon 
dove into the midst of the matter. 

"| have here a postcard, carelessly left 
by a visitor to my room. The card is a 
French one and I find that none like it can 
be bought in Montevideo. It bears no 
stamp nor address, so obviously it must 
have been sent in a sealed envelope. This 
is a little unusual, for it is really a cheap 
card and needs no protection. You all see 
the design?" 

Apparently the little audience was won- 
dering what connection the harmless red 
landscape had with the case in hand. Elon 


wall. The room was flooded with brilliant 
red light. 

"Now look at it," he commanded. 

There were quick intakes of breath. I 
looked at the card. The red landscape had 
disappeared. In its place was a bright 
picture of a shapely woman, nude. 
laughed softly, and I wondered how she 
could so well conceal her trepidation. 





test. Jiordano sprang angrily to his feet. 

“I did not bring my wife here to be in- 
sulted, Professor Hopkins. You said you 
had facts to present.” 

“So I have. The owner of this card is 
responsible for the defeat of the rightful 
president of Uruguay.” 

Jiordano subsided, and Elon took from 
the table a piece of paper, one of those upon 
| which I had seem him experimenting. Не 
| quickly turned off the red lights, switched 
on the white, and held the paper in the air. 

"You see it is entirely blank. Sprigg, 
will you kindly turn on the red light?" 

I did so, and the party gasped as the name 
of Cambadiera stood forth in bold red script 
upon the surface that had been blank a 
moment before. 

“I have merely written on the paper with 
quininum ruber, one of the salts of quinine. 
'The solution is a colorless chemical when 
viewed in white light, but is brilliant red in 
red light. This is a common method used 
in Paris for printing lewd postcards. The 
cards come with a red mica screen, which 





said nothing, but turned a switch at the! 


Angéle | 


Carlina turned her eyes away in mute pro- | 
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. 
Big Money! 

And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion, 


Many business houses hire no men 
whose general knowledge is not equal to a 
high 1 course, hy? ause big 
business refuses to burden itself with men 
who are barred from promotion by the lack 
of elementary education, 


Can You Qualify for 
a Better Position? 


We have aplan whereby youcan. We 
can give you a complete but simplified high 

ool course in two years, givin you all 
the essentials that form the foundation of 
practical business. It will prepare you to 
hold your own where competition is keen 
and exacting. Donotdoubt 995 ability, but 
make up your mind to it and you will soon 
have the chy Cp reas that will bring you 
success and big money. YOU CAN DO IT. 


Let us show you how to get on the 
road to success, It will not cost you a single 
working hour. We are so sure of being able 
to help you that we will cheerfully return to 
you, at the end of ten lessons, every cent 
you sent usif you are not absolutely satisfied. 
hat fairer offer can we make you? Write 
today. It costs you nothing but a stamp, 
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when placed over the picture renders the 
innocent red landscape invisible and allows 
the lewd design to appear.” 
Hedidn't wait for comments, but raced on. 
“This ballot, you see, is marked for 
Desuchez. I turn on the white lights, and 
you see it plainly marked for Cambadiera."' 
Muffled gasps burst from the row of 
auditors. І noticed that Glauvére and 
Angele were sitting stiffly erect, hardly 
breathing. Cambadiera seemed to be as 
much surprised as Jiordano. I wondered if 
he had not known of the fraud in advance. 
“The ballots have simply been printed 
twice, once in red type with the Cambadiera 
column on the left, and once in quininum 
ruber with the Desuchez column on the left. 
The voter marked his ballot, in red light, for 
Desuchez. The ballots were counted in 
white light, at the State House, and the 
crosses were found above Cambadiera's 
column. Your Excellency, I congratulate 
you upon re-election to your well deserved 


Р ыў Elon turned from Desuchez to 
face the group. 

“If you will kindly wait a moment, I have 
something further to reveal. Sprigg, will 
you come with me?” 

I was dumbfounded at his leaving the 
Cambadieras alone, but my surprise was in- 
tensified when Elon received a roll of 
celluloid from a man in the next room, 
and in the twinkling of an eye was project- 
ing on the white wall a moving picture of 
skeletons. 

“Please be calm," requested Elon. “This 
is simply an X-ray movie of the audience in 
this room. Every move made during our 
little conversation has been recorded on this 
movie film. Intheroom behind you has been 
operating a powerful X-ray apparatus. 

“The white numbers that you see on the 
screen indicate the person to whom the 
skeletons belong, for each chair, has a lead 
numeral. Thus we can identify the skeletons. 

“Here is the beginning of the picture. 
You will note that you all sat very still until 
I produced the postcard. My bast here, 
upraised for the second time, shows that I 
was exhibiting the transformation of the 
card under the red light. There wasa gen- 
eral movement, but Number Six gave an 
intensive tremor that persisted for several 
seconds. Evidently Number Six was much 
moved by the card.” 

The awe-struck witnesses twisted sud- 
denly to feel what number might be stuck 
on their backs, but Elon held their attention. 

"We will pass rapidly over the middle 
part of the film, which reveals nothing of 
importance. Here we see Mr. Andrews and 
myself leaving the room. You all move 
restlessly, but Number Six rises imme- 
diately and goes to the opening of the mail 
chute. Sprigg, will you kindly run down 
and see what was dropt into it?" 

I started to go, but was arrested by a 
shriek behind me. Carlina had sprung to 
her feet and was waving back and forth 
unsteadily. With great effort she calmed 
herself and said coldly: 

“Don't trouble yourself, Mr. Andrews. 
You'll only find more of the postcards." 

Jiordano sprang to his feet. 

“Carlina! You!" he cried. 

But she waved him back and poised 
dramatically before Desuchez. 

"No man can scorn Carlina Camboles 
and enjoy life and honor. You are restored 
to the presidency, but you won't—" 

Elon jumped forward, in time to knock 
her revolver into the air. The shot struck 
the wall harmlessly above the head of 
Desuchez. Jiordano recovered from his 
amazement and sprang to clutch his wife. 
He was too late. Нег second shot pierced 
her breast. Glauvére stept to Elon’s side, 
with Cambadiera on his arm. 

“Professor Hopkins, while you have taken 
the election from us, I must thank you for 
proving that we are not as bad as we 
seemed. To tell the truth, we were as 
much surprised at the result of the election 
as were the Nationalists. Desuchez, accept 
our congratulations.” 
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Spark Plug 


S. Warner, Mohnton, Pa, 


(465) Edwin 
,patent on a spark plug 


writes, “Can I get a 
with removable points? 
A. Although we believe that the spark plug, a 
diagram of which you have forwarded, is pat- 
entable we doubt its commercial value. There 
are spark plugs with adjustable points which 
may be filed, scraped, or otherwise treated in 
order that they shall present clean surfaces. 
The points may then be pushed further apart 
or pressed together. There are other plugs 
which present hundreds of sparking surfaces and 
which are not as inconvenient to handle as the 
unpointed plugs. а 
In addition, all spark plugs become carbonized 
toa у great extent and we believe it will be 
rather difficult for you to remove the points after 
they have once been inserted and allowed to 
operate in an engine for two to three months. 
We would not advise patent, 





Telephotography 


(466) Edwin Warren, Los Angeles, Calif., 
asks for advice on a telephotographic recorder 
operating on the principle of an oscillating mir- 
rof, which reflects light upon a photo-chemical 
substance. 

A. We are in receipt of your recent com- 
munication regarding a system of telephotog- 
raphy. We do not believe that this device is 
superior to the Belin system, for several reasons. 

In the first place, the oscillating mirror would 
tend to cause a blur. In the second place, the 
selenium cell could not possibly pass enough 
current through the electromagnet to operate it 
successfully. 

An oscillating mirror could never have the 
effect upon a photographic drum comparable to 
the intermittent effect produced in the Belin 
system. 


Again! ! Perpetual Motion Machine 


(467) Francis Werner, St. Marys, Pa., says: 
*““Why won't this perpetual motion machine 
work?” He then describes a machine wherein а 

teel ball rolls up an inclined plane and when 
t reaches a certain position the magnetic force 
which pulled it up is cut off by an insulator 
nd the ball rolls down again. 

A. The machine described will not work for 
several reasons; chief among these is the fact 
that up to the present time no insulator of mag- 
netism has as yet been discovered. А piece of 
wood will not answer as an insulator, as speci- 
field, because it will have no insulating effect. 





Telephone “Lock-Out” For Party Lines 


(468) Greg. Voyentziz, Petersburg, W. Va., offers 
a plan to prevent listening in on party telephone 
wires, whereby lamps will light up if another 
subscriber removes the receiver. 

A. Altho the writer can see many novel and radi- 
cally new improvements in your system of party line 
telephony, there are many changes, whicb could 
be made so, as to cut down the expense and still 
obtain the same effect. 

For instance, instead of signal-lights and minia- 
ture lamps, which are expensive to operate and con- 
sumne current all the time that the line is used, the 
bulbs breaking easily,—you can use automatic drops 
>f the self-resetting type on a trigger arrangement 
which will detect any party along the line raising 
the receiver or releasing the hook, while another 
party was using the line. This would stop “listen- 
mg in” entirely. 

Past experiences, which some of our clients have 
had with the telephone company, would, neverthe- 
less. place your patent in an unfavorable light —altho 
an imorovement, it also means an expense and also 
necessitates additional repair men. 

Such improvement to the phone service is not 
looked upon favorably by the telephone company, 
as it does not give.better service, therefore they may 
pot think it essential. 
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Dont Lose.Your Rights 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception" to be signed and witnessed. 


A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered үмер attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions, Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception” sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 


Such inquiries are publisht here for the bene- 


Perpetual Motion Again? 


(469) A. G. Vangesen, Picton, Ont., Canada, 
submits a mechanical scheme, using permanent 
"copper" and iron magnets coupled to a series of 
spokes revolving within a wheel similarly arranged. 

A. Your device is nothing but a perpetual motion 
scheme, and the power put into it wi!l be much greater 
than the power derived from the same. 

Your model cannot possibly become a commer- 
cial proposition, neither will it work. Such a thing 
as a copper magnet does not exist. 255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception” 


Talking Movies 

(470) Thos. С. Staley, Portland, Oregon, asks 
several questions on talking-motion pictures. 

A. There is a great demand for a machine whic: 
will make possible talking motion pictures. The 
principal requirements for such a contrivance are 
absolute synchronism of voice and film; a method 
whereby even if the film parts as it sometimes does, 
particularly when it breaks, this synchronism will 
not be lost, and at the same time an exclamation like 
О Helen! will be cut to O----H! 

Hundreds of patents have been issued on machines 
of this nature, but not one of them is as successful 
as desired. For instance, some of them photograph 
the voice upon the film, others inscribe the voice upon 
a steel wire as in the Poulsen telegraphone. A third, 
uses phonograph records in conjunction with the film. 
Each and every one requires complicated mechanisms 
to obtain the required synchronism. 





I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi- 


tion. 

Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. reliminary advice gladly fur- 
nished without charge. 

My experience and familiarity with 
various arts. frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
апу ехрепве. д 

ooklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 
RICHARD B. OWEN, Patent Lawyer 


i 164 Owen Building Washington, D. C. 
EE 2276-8 Woolworth Bldg, New York City 


Wave Motor 


(471) E. David Stenberg, Seattle, Wash., sub- 
mits a drawing of a wave motor comprising a 
raft and a large bell shaped chamber connected at 
its upper extremity with pumps to compress air so 
that as the raft rises and falls, the air volume increases 
or decreases aad Wotka the pumps. 

A. Wedo not see the possibility of applying your 
device for power development for many reasons. In 
the first place, the raft containing the chamber will 
move up and down upon the waves and therefore, 
very little change in air pressure will be affected inside 
the chamber. Then you attempt to make this air 
pressure operate an automatic pump and pump water 
which it will not do. 

We advise you to study the construction of the 
whistling buoy, used in the U. S. lighthouse buoy 
service; this is a wave motor supplying a flow or cur- 
rent of air for a signal whistle. 

There are many other wave motors which have 
proven far more successful than you could ever ex- 
pect this device to be. 

We trust this candid opinion will not deter you 
from further experiments. 
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| PATENT COPYRIGHTS 


Before disclosing an invention, the inventor should write for 
our blank form “EVIDENCE OF CONCEPTION.” This should be 
signed and witnessed and if returned to us together with model or 
sketch and description of the invention we will give our opinion as 
to its patentable nature. Electrical cases a specialty. 

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


sent Free on request. Highest References Prompt Attention Reasonable Terms 
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VICTOR J. EVANS & CO., Patent Attorneys 
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New York Offices: 1001 Woolworth Bldg. 


MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 





6, 


Sa 
Р 


7 —- 


tå 


a 








TRADEMARKS 








immeinen erna 





PROTECT 
YOUR 


га ЗУ, 


RECORDO INVENTION 


Write for ‘‘Record 
of Invention” con- 
taining forms estab- 
lishing evidence of 
conception, 

Send sketch and descrip 
tion for report upon 
patentable nature and in- 
Structions. Preliminary 
service without charge 


PROMPT 
PERSONAL - SERVICE 


J'REANEY КЕШ 


PATENT ATTORNEY 


892 SOUTHERN BLDG. 
WASHINGTON D.C. 


J REANEY KELLY 


CAN YOU 


think of a simple, prac! practical f idea 
that will fill one of the many re- 
queste we have on file for new inven- 
ions? It may mean a fortune for you. 
Thousands of things are needed RIGHT 
Now. Your brainscan help. Send о» 
бау for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection end Exploitation'* 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
toO. A postal will de— 
tt io free. 


PATENTS 
ADVERTISED 
For SALE FREE 
In INVENTION And 


MANUFACTURING 
SUPPLEMENT. 


Published for the 
Man with an idea. 


hJ 
INDUSTRIES, INC, 
Bend for free sample 
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WASHINGTON, D.C. E me nra 


‘We help our clicnta, 
without charge, to get 
the dollars out of theip 
ideas—having facilities 
nono others possess. 


Advice free. 


Don't dclay—get the 
book at once. 


AMERICAN 





Hand Books on Patents, Trade Marks, etc., sent 
free. Our 74 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 


tion to the applicant, The Scientific American 
should be read by all inventors. 

MUNN & CO., 618 Woolworth Bidg., М. Y. 
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MODELS EXPERIMENTAL WORK 

Are you looking for & reliable concern to assist you in 
developing that idea that you just can't work out? Con- 
sult us. With our staff of expert engineers and thoroughly 
equipped experimental machine shops we can develop 
any proposition for you, mechanical or electrical, and 
make tt work. 

We develop, simplify and perfect inventions, make them 
commercially Possible, and build working models. We 
design and build special automaticIanborsaving machinery, 

All business strictly confidential and prote¢tion guaranteed. 


ELK ФЕС. CC. INC.” 1926°Broadway, New York 
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Lock Nut | 


(472) Rafael Diaz Sedano, Havana, Cuba, enters 
a description of a new lock-nut and asks us whether 
he should obtain a patent on it. The lock nut has 
one side flattened. 

A. Youare defeating your own purpose and defin- 
itely say so in the description you have rendered of 
the washer where you state ‘‘while the bottom part 
of the washer is made straight in order to prevent the 
said washer from turning around, thus locking itself.” 
From this it is obvious that the position of the bolts 
must be near some projection so that the straight 
edge can get a grip on another part of the apparatus. 
In many ioo of apparatus no such stop presents 
itself, and therefore such a washer would be of no 
practical value in the broadest sense. 

In view of the countless nut-washers on the market 
today which can be placed on any nut, regardless of 
where the nut may be, and which do lock the nuts, 
we would hesitate to advise a patent. 


EASY PAYMENTS 


Circular giving full details sent FREE on request. 
Extensive experience in the United States Patent 
Office at Washi n, supplemented by several 
years’ experience in New York City, enables me to 
render valuable service both in the patenting and 
marketing of inventions. 
Ask about my FREE recording service and my 
Record of Invention Blank. 
Send sketch and description for FREE opinion as 
to the patentais nature of your invention. 
H. KAYE MARTIN 
Consulting Engineer & Patent-Counsel 


Suite 1114, 21 Park Row 


2 NEW YORK 
Ship Salvaging Scheme 
charge. 


(473) J. C. Setlow, Hopkins, Minn., submits a 
description of a deep sea salvaging device and asks 
our opinion on the same. 

A. The editor of this column will admit that your 
machine has many clever characteristics, but he does 
not hold that the machine is different enough from 
the Soisson apparatus to give you ground for basic 
patents, 

The Soisson apparatus likewise can be floated with- 
out any agency from above, and it can likewise be 
| be fitted with mechanical arms, which in themselves 
| are nothing new. The editor does not hold the same 
opinion with reference to the fact, that your apparatus 
is the most flexible, altho he will admit that he has 
not seen a working model of it to make this last 
qualification absolute. 

Nevertheless, should you desire to enter the very 
Promising field of sub-sea salvage, the writer wishes 
you every success. The field is large enough to 
accommodate thousands of apparatuses and more 
thousands of ideas. 
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Free Power For Auto — All But? 


(474) William Rice, Dallas, Texas, submits a 
drawing of an automobile to the propeller shaft of 
which is attached a generator, and a motor, and 
wants patent advice on it. 

A. Your query again brings up the old far-fetched 
idea of impossible perpetual motion, practically the 
same as connecting a dynamo to a motor, starting the 
motor at first from an external source of power. 

When the motor has obtained full speed, it will 
of course, generate electricity by turning the dynamo; 
then if the dynamo is connected to the motor, it 
should continue to go on forever, only it will not. 

No, Mr. Rice, the thing is impossible and we would 
not give it a second thought. 


SIXTH EDITION 





Cocoanut Oil Shampoo 


(475) Gustave Soeder, Brooklyn, N. Y., submits 
a sample of a neutral shampoo and wants to know 
whether he can manufacture it. 

A. Cocoanut oil shampoos are often mixtures for 
which no patent is obtained. Therefore you could go 
right ahead and manufacture it or place it in the 
hands of a large concern who will manufacture it for 
you, and put it upin bottles with your label attached. 
A copy of the label should then be sent to the Patent 

се, so as to register your trade mark, altho it is 
not absolutely essential that you do this, but it will 
prevent other individuals from using the same name 
which you may have advanced and given great 
publicity to. 

There are numbers of concerns in New York and 
Brooklyn who will manufacture the shampoo for you 
at a nominal price and put it up in bottles, label and 
cartonit. Your local druggist will tell you the names 
of two or three of these, and if you cannot secure these 
from him, write us further about it. 

The product does not have to be patented. A 
Secret process is even more valuable at times than a 
patent, as long as the secret does not “leak out.” 


for establishing. the date of your 
-— INN BULLETIN 


.M ESS PATENT LAWYER 
110! Woodward. Bldg: Washington, D. C. 


anode FAC 


RANDOLPH & CO. 
Dept. 172 Washington, D. C 


Р АТЕМТ Thirty-five years’ ех- 


perience. Send . model 
or sketch for opinion as to patentability. 
Free “Inventors’ Guide." Highest references 
and personal attention assure best results. 


Franklin H. Hough 


520 Washington Loan & Trust Bldg. 
Washington, D. C. 


M'Y CLIENTS ARE INFORMED OF EVERY 
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Patents 
By James A. Sanaker 


I spend my leisure makin' things 
'That never seem to run; 

My drawings and my reckonings 
Don't pan out right when done. 

And still I'm everlastingly 
Beginning something new; 

While hoping yet to see the day 
When Fortune sails in view. 


My tinkerings and putterings 
ay seem a foolish waste; 

For I do no inventing, 

In any kind of haste. 
I'll keep it up, I guess, until 

The day I pass away; 
I know at least I've patented 

A darn good way to play. ^'^ "^ ^ 


STEP TANEN IN THE PROGECUTION OF THEIR CASES — 


6. ARE ER 
PATENT AWYE 


McGill Bl 
Washington, T в. 


Patents, Trade Marks, Copyrights, Patent Litigation 


“ 14 
тк 40 em am 
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Guaranteed 
NEW MOTOR 
At Amazingly 
Low Price 


Our price actually 
gives you a bona fide 
saving of $5 to $10 on 
a brand new fully guar- 
anteed standard make 


motor that will operate 
wi and sewing machines, lathes, grinders, bottle 
washers, etc. This motor is of positively the finest con- 


power. Latest 
rd. Examine this 


y sold. 
Supplied for any electric current. 
State voltage and cycles. 


Price $17.50 


Complete with ten foot cord and attaching plug. 


THE BARAWIK CO. 
26 N. Desplaines St., 
Chicago, Ill. 


NEW MOTOR BARGAIN 


стои 
Washing 
21. Machines, 
Sewing Mac h- 
ines, Small 
Lathes, Grinders, 
Bottle Washers, 


tc. 
Satisfaction 


GENERAL 
ELECTRIC 


aranteed or money re- 
funded. 


lley. 
Illustrated catalog of motors and supplies FREE 


HYRE ELECTRIC CO. 
631L South Dearborn Street Chicago, Ill. 


SAVE 25% to 60% 


a on slightly used 
J | Se 
F i 
~ 


Ри 









Cameras and Lenses of every description, 

ES Equal to new. Save money. Write now for 

ree rgaln Book and Catalog 

listing hundreds of money-saving bargains In 

slightly used and new cameras and supp jes. AM 

сойз sold on 10 days’ Free Trial. Money back 

Г И not satisfied. You take no chances dealing 

witt us. We have been in the photographic 
iness over 16 years. rite now. 


busi 
CENTBAL CAMERA CO., Dept, 118 124 S. Wabash, Chicago 


LEARN WATCH REPAIRING 


You can learn by our modern and orig- 
© 


GRAFLEX-KODAKS 










inal system of instruction every part 
of the Watch Repairing Trade at home 
аз good or better than at a shop. You 
ean earn money while learning and secure а 
ying position or start in business after 
Completing, our course of instruction. 
‘watch repairers are always in demand and earn 
from pem $65 per week. For particulars 
to 


- apply 
MILWAUKEE SCHOOL OF WATCH REPAIRING, 166 Mason St., MILWAUKEE, WIS 








ug o . е » 
Lighting Fixtures 
Ready to Hang 
(Direct from Manufacturers) 
Completely wired, including glass- 
ware. New designs. 
Send for catalog No. 20 
c ERIE FIXTURE SUPPLY CO. 


Оон 


TS 


217 B'WAY 
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PATENTS 


Send for free book. Contains valuable information 





Bend sketch of your invention for 


for inventors. 
Prompt 


Free Opinion of its patentable nature. 
service. (Twenty years' experience). 
TALBERT & TALBERT 


441 Talbert Bldg., Washington, D. C. 


PATENTS 


Send sketch or model for preliminary examination. 
Booklet references. Best results. A 
A E na Par ama Di 


О gle 
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Small House Re- 
frigerating Machine 


(Continued from page 337) 
By JOHN GORRELL 


ШШШ VEL EL T V IH HA ы 


Wanna amma n 


gummi 


which is placed in the head. This cup 
which contains the release valve is welded 
shut after the lever has been removed. 
(Care should be taken so as to allow suffi- 
cient room for valve stem. If the cup is 
filled with metal it will hold the exhaust 
valve open). The cup is screwed down and 
a good gasket made of drawing paper, well 
shellacked, put in. 


The gas may leak out on the drive wheel 
side of the compressor past the shaft and 
|out of the drain, which carries the excess 
oil to the crank case. Both of these are 
stopped by cutting off about one quarter of 
an inch ol the shaft and milling the drain 
port to the same plane as the rest of the 
casting. 
| A sheet steel cap is made which is placed 
on the opening and when screwed tightly 
on the gasket will successfully prevent the 
gas from escaping at these openings. 


No. 4. The vent under the flywheel side 
of the crank case must be milled to a plane, 
and covered by screwing a sheet iron plate 
over it. 


No. 5. The gas will leak past the bearing 
on the driven end of the crank shaft. This 
is overcome by removing the old bearing 
and boring the opening larger. A new 
bushing, of the best obtainable bronze, is 
then made, about an inch larger than the 
old опе. An inside thread is cut in the pro- 
jecting end and another | iece of bronze is 
turned up and drilled, in order to make an 
inside stuffing box. This tox should contain 
ordinary white cotton string saturated with 
oil and powdered graphite. 


It is desirable to put a spring in the 
stuffing box so as to make it self tightening. 
No. 6. A method of closing the opening 
in the crankcase, which contains the oil 
gage, is to be worked out more or less by the 

| builder. 


The object is to close the opening so the 
gas cannot escape, but not so as to hinder 
the passage of oil and the reading of the oil 
gage (which must be placed in the system) 
and to make an air cushion. 


By looking at figure 3, the reader may 
| see a projection of the part of the compres- 
| sor concerned. 


| A small piece of pipe is run out of the 
| opening down and out to the tee. The gage 
‘glass and by-pass are placed as shown. 
(Great care should be taken to see that all 
joints are air-tight.) 

The air cushion should be made of 14 
inches of 234” pipe or anything with equal 
or greater volume. This pipe is capt at 
both ends. A pet-cock is placed in the top 
for oiling. 

When the machine has been tested for 
leaks and found intact, the pet-cock should 
be opened and filled with oil (while the 
machine is at rest). Close the pet-cock 
and the machine is ready for use. (Never 
under any circumstances permit the oil 
level to go below two and one half inches 
from the floor base of compressor). Al- 
ways take reading when the machine is 
not running. 

The idle pulley is not used and will have 
to be removed. 








MOTOR 

While a one-quarter horse-power continu- 
ous service motor will do the work, the 
increased original and running cost, of a 
one-third or one-half horse-power motor 
is well worth the difference, as the one- 
fourth horse-power is very slow and noisy 
in starting. 

A motor running about one thousand two 





is the best. 


Gummi. $44.82 $5 WILL BUY 
) 
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hundred and fifty revolutions per minute , WRITE 
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Home Study 
Business Courses 


To! 


low cost ent 
заре book for Xs m 


ambitious 


le 
Letus 


LaSalle Extension 
University 
Dept. 8384-R Chicago, Ш, 


OBusiness Management OCommercial Spanish 
OTraffic Management— O 


OCommercial Law OModernForemanship 
О Personnel and Employment Maragement 

О Industrial Management Eificiency 
Naid eer 


Present Ровїїїол....................................................... 








Play the Hawaiian Guitar 


Just Like the Hawaiians! 


Our method of teaching is so simple. plain and 
easy that you begin on a piece with your first 
lesson. In half an hour you 
can play it! We have reduced 
the necessary motions you learn 
to only four—and you acquire 
these in a few minutes. Then 
it is only a matter of practice 
to acquire the weird, fascina- 
ting tremolos, staccatos, slurs 
and other effects that make this 
instrument so delightful. 
The Hawaiian Guitar 
plays any kind of music, 
both the melodv and the 
ac ompaniment. Your 

tuition fee includes a 

beautiful Hawailan Gui- 

tar, all the necessary Е 
picks and steel bar and . 

2 complete lessons and pieces of music. 


| Special arranzements for lessons if you have your 
own guitar. 
Send Coupon NOW 
Get Full Particulars FREE 


First Hawaiian Conservatory of Music, Inc. 
233 Broadway, Woolworth Bldg., New York 


I am interested in the HAWAIIAN GUITAR. 
Please send complete information, special price 
offer, etc., etc. 
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A Standard, Guaranteed 


YPEWRITER 


With Every Modern Writing 
Convenience 

TODAY FOR ILLUSTRATED CIRCULAR 

Ing Try-Before-You-Ruy Pla 


Explai lar. 
| HARRY A. SMITH, 738-218 North Wells St., Chicago, ill 
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GREAT MOTOR BARGAINS 


We offer a limited number of new % and М Н.Р. alter- 
nating current 60 cycle 110 volt single phase motors 
suitable for washing 
machines or home 
! use 

14 H.P. 1740 Rpm 


$13.50 


3 or more $13.00 each 
16 Н.Р. 1740 Rpm 


$12.50 "^ 


3 or more $12.00 each 


AT THIS EXCEEDINGLY LOW PRICE CASH MUST ACCOMPANY ORDER 
MONEY REFUNDED IF MOTOR IS RETURNED AS UNSATISFACTORY 
WITHIN THIRTY DAYS 


Northwestern Electric Company 
Hoyne Ave. and Tilden St. Chicago, Illinois 


= BANG! 


Down go the Prices on “В” Batteries 


AMATEURS, why pay high prices for your “В” Batteries 
P when you can buy them so cheaply from us in a most con- 
venient way? No trouble to you. Just fill in your name and 
address on blank below, mark (X) in front of Battery wanted. 
Enclose check or money order and send to us. 

We pay all parcel post charges. 

Our Wizard “В” Batteries are guaranteed to give better 
satisfaction than any other “B” Battery or money refunded. 
Also BIG OFFER in Flashlights of Vulcanized fibre with brass nickel plated 



























trimmings only $1.25. 
ian’ oe gus а et OC Ree ee CUT. HERE: acies essei sets Ure Nasa tient 
WIZARD BATTERY CO., Dept. S., 1323 44th St., Brooklyn, N. Y. 
GENTLEMEN: 
Enclosed find $ for which please send me article marked (X) 
Cat, No. Size Taps Volt. Hrs. Ser. Lbs. Price 
1623 Plain 214x2133 2214 400 1 $1.00 
1625 Plain 3 x4x6% 2214 1400 5 1.95 
1625 Variable 3 x4x65¢ 5 2214 1400 5 2.35 
1623 Variable 214x2x3%% 5 2214 400 1 1.20 
1626 Plain 3 х8хб% 45 3000 10 4.25 
1626 Variable З x8x65¢ 45 3000 10 4.50 
Flashlight 114x614 (complete with battery)... MA 1.25 
NAME..... BE. eee 
ADDRESS....... 
CITY AND STATE.... 

















OUR LATEST RADIO CATALOG 


This catalog gives our prices of all goods in Stock and is illustrated. 
You can't afford to be without it. We carry a complete line of Radio 















apparatus. Bargains for August 

Grebe Oak Cabinets, black Mission finish, C. №. Inductances..... кызл E OETI A $8.50 
standard regenerator size.................. $3.00 Benwood Rotary Disc—adjustable 8 (о 12 pts... 10.00 

Unmounted Chokes.............. ... 405 each Super Discs, 8 рё........................... 7.00 

Western Electric Head Sets.................. 12.00 Н. С. Coils (unmounted) half price. Specify un- 


(All brand new in original boxes) mounted when ordering. 


We also carry a full line of DeForest new panel sets 
(Description matter mailed on request) 


AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY 
235 Fulton St., Dept. S. New York, N. Y. 


DUCK’S BIG SUMMER SALE 


T Send for a pamphlet illustrating and describing the biggest 

IS NOW ON bargain ever offered in the history of radio on countless 
radio instruments, including many complete receiving sets, regenerative sets, 
panel detector sets, detector and amplifier sets, Navy and Arlington receiving 
transformers and other items. 


Duck's Big 225-Page Wireless Catalog 
Mailed upon receipt of 12 cents in stamps or coin. This catalog is a veritable 
treasure house of everything worth while and dependable in radio. It is the 
largest and most comprehensive, artistic and educational radio catalog published. 
THE WILLIAM B. DUCK COMPANY 
230-232 Superior Street Toledo, Ohio 








The William B. Duck Co 


















It will be necessary to either have an 
idler on the belt or a belt tightener. 


TEMPERATURE CONTROL 

To have a double assurance of good per- 
formance it is best to have a gage as well as 
a thermostat. 

The pressure cut-out and switch should 
be set for about 60 lbs. per square inch, and 
the thermostat adjusted to start at about 
fifty-three or fity-lour degrees F. 

Any gas, that liquefies under fifty pounds 
pressure, is suitable for use in the machine. 

Sulfur dioxide is the most suitable for 
the machine and wallet. The cost of ten 
to fifteen pounds of this gas in steel cylin- 
ders is about a dollar a pound with cylin- 
ders included. (A refund is given for the 
return of cylinders.) 

Ten to fifteen pounds will usually take 
care of an ordinary refrigeration box. 

Twenty to thirty pounds may be needed 
for refrigerators on different floors. 


NOTES 

A jack or counter shaft may have to be 
used to get proper speed. Leaks will cause 
the most difficulty, so tighten each pipe 
as tight as possible the first time. 

Keep the system absolutely air-tight. 

If a leak should occur force all the gas 
either into the condenser or into the cooling 
coils and close the stop cocks between the 
units. 

Another refrigerator may be placed in the 


system by simply using a second pipe 


leading to the other refrigerator as shown. 
Place the cooling coils and expansion (or 
needle valve) the same as in the other case. 

The cost of material above is between 
one hundred and twenty-five dollars and 
one hundred and fifty, depending on how 
much must be purchased and the fluctua- 
tions of prices. 

The cost of the running (upkeep) de- 
pends on the weather, the size of the refrig- 


| erator, and cost per kilowatt-hour. | 


If the switch 1s opened at any time, the 
refrigeration will cease in a few hours, but 
the minute the circuit is closed the opera- 
tion will start up again exactly from where it 
left off. 

Since the system is entirely self-managing 
it may be left for weeks at a time, always 


| | continuing its work. 


It will require some little work to get the 
system absolutely air-tight, but it must be 
done at any cost. 


m 





Disease Microbes 
Thrive on Paper 
Money 


(Continued from page 311) 









this process they receive a certain amount 
of friction, making the disinfection more 
effective. They are then fed into a second 
pair of belts and are dried by iron rollers 
eated by gas. Four thousand notes an 
hour is the capacity of this machine which | 
is operated by two workmen. | 

Finally when they are too mutilated and 
dirty, they are destroyed by chemical proc- 
ess or by fire. The Treasury at Washing- 
ton, cuts them into small pieces, and by 
maceration in a solution of caustic soda or 
potash reduces them to a liquid pulp. In 
France this method has long been abandoned 
and incineration has been substituted there- 
fore. It is effected in a simple metallic 
retort, enveloped for the most part by a 
refractory coating. It is heated by gas and 
the product of distillation are conducted to 
the furnace. Fifty francs worth of gas 
will reduce to cinders, 15 million francs in 
100 franc notes. 
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AMATEURS 


The four accessories 
here illustrated are made 
according to the same 
high standards set for 
Radiotron Vacuum 
Tubes — now famous 


throughout the amateur 
field. 


Amplifying Transformer 
Model U. V. 712 
Price, $7.00 


À new inter-tube tone-frequency 
amplifying ormer designed to 
make Radiotron Detector, U.V. 200 
and Radiotron Amplifier Tube, 
U.V.201, the most effective vacuum 
tubes on the market today. Tests 
have proved this conclusively. 


Special bulletin cohtaining detailed 














“ A? 
Battery Potentiometer 
Model P. R. 536 
Price, $2.00 
Close variation of the plate voltage 
of detector tube, Radiotron U. V. 


200 often means the reception of 
otherwise unreadable signals from 





lata and circuit diagrams for the ; ; 5 
great distances. Using our Potentio- 
ase of U. V.D 712 will be sent upon meter, Model P. R. 536, you can 
request, $ 4 really locate the most sensitive point · 
К on the characteristic curve. spo- 
a tentiometer is unusually well built 


: 2 and superior to those heretofore 
These Standard Grid Leaks are in supplied to the trade. 
ase everywhere in radio circle —— - 
тот the largest laboratory to the 


nost humble amateur station. They 
1re of rugged construction, and of 
aniform and constant resistance. 
These Standard Grid Leaks are an 
ibsolute necessity for stabilizing 










Thousands of these sockets are now 
in use throughout the amateur field. 
They will fit the Radiotrons U. V. 
200, 201, and 202, insuring reliable 


contact under all operating condi- 
tions. Moulded unit made to fit and 
last, and backed by the R C stamp 
of quality. 




























lhe operation of vacuum tube de- 
lectors and amplifiers. 


Write for our Grid Leak Bulletin. 
it explains the use of Grid Leaks 
n radio-receiving circuits. 


“IMPORTANT. 
A full line of apparatus for 
C. W. transmission is now 
in process of manufacture 
and will be available 


September 1. 








DEALERS 


Here is an unusual opportunity to handle 


the products of the greatest organization Standard Bakelit k 
of its kind. Be one of the first to profit by for атана oy. e pes ii 





Standard Grid Leak 
Complete, $1.25 


founting only, $.50. Unite any thisline Тодау SN Ac Price, $150 
Ои «S; Corporation | 
America 


„Sales Division, Commercial Department, Suite 1805. À | 
i Ge 233 Broadway; ‘New York Cy ы" TE 
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LEARN TELEGRAPHY (Wireless or Morse) 
AT HOME 


Let the OMNIGRAPH Teach You Wireless 


“ Just Listen—The Omnigraph will do the teaching'' The Omnigraph is an Automatic 

Transmitter that teaches you both 
the Wireless and Morse Codes, at 
home, without any expense except 
the cost of the machine itself. 
Merely connect to battery and your 
Buzzer, or Buzzer and Head Phones 
or to your Sounder and the Omni- 
graph will send unlimited messages 
by the hour, at any speed you desire. 












In Half the Usual Time 








USED BY THE U..S. GOVERNMENT 





-— — — — — — — — 


Write for Free Catalogue 


For a few dollars you can have а complete outfit that wil! make Gentlemen: : 
ps an experienced cperator in the shortest ble ti No As pér your ad in Science & Invention 
adjustable so you can ving messages slowly, gradually e еони ORE 


ard, laborious work—just ү) ny mening. The Omnigraph is | 
| 


_ will make you more proficient, more accurate and more confi- Машө............................... 
dent. Thousands of Omnigraphs are in use today and thou- 
Bands of operators owe their success to them. Add: 
т ress 


The Omnigraph Míg. Co., 26B. Cortlandt St., NewYork City 
f 


MURDOCK 


No. 55 


RADIO RECEIVERS 


The continued great de- 
mand for these receivers is 
a wonderful tribute to their 
extaordinary value. If you 
are skepiical as to the pos- 
sibility of so much value at 
so small a cost ask your 
dealer about our guarantee. 
We suggest a trial, with the 
assurance of ‘‘satisfaction 
or your money back." 


Bulletin No. 21, illus- 
trating our complete line of 
radio apparatus sent on 
request. 


Wm. J. MURDOCK CO. 











OHM 
DOUBLE SET 


34-50 


3000 


OHM 
DOUBLE SET 


$5.50 


55 CARTER STREET 
CHELSEA, MASS. 








»Send for Our Wireless Manual W 12 


Our Manual of Wireless Telegraphy contains 200 pages, fully illustrating and 
describing the many instruments used in Radio. 45 pages cover generalin- 
structions, diagrams, station calls, tables, codes and other information iden- 
tified with the art. 


The book is printed on high finished paper with a two-color cover and meas- 
ures 9x534 inches. 


In order that the Manual may get into the hands of those most interested in 
Wireless, we ask 25 cents for it, give a coupon receipt for the amount, which 
coupon can be applied on a future purchase. 


Get a Copy and Have the Last Word in Wireless 
MANHATTAN ELECTRICAL SUPPLY CO., INC. 


114 S. Wells St. 1106 Pine St. 604 Mission St. 
Chicago St. Louis San Francisco 













17 Park Place 
New York 





The Omnigraph Mfg. Co.26-B Cortlandt St, NY. 
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Phonographs | 


By H. JOHNSTONE 


{ (Continued from page 334) i 


revolves. The writer simply suspended the 
shingle by means of a string passed thru a 
hole at one of its ends, as shown, with excel- 
lent results. The whole shingle vibrates 
and gives a remarkable reproduction, con- 
sidering the crudity of the arrangement. 
A thin piece of hard wood, such as maho- 
gany, should give fine results; the wood 
being about % "thick and measuring about 
8x12". А visiting card or piece of Bristol 
board having a needle or pin, but preferably! 
a phonograph needle, secured in one end by 
passing the needle thru two cuts made in 
the cardboard, shows quite surprising 
qualities of reproduction. 

Today the radio amateur is afire with the 
idea of showing how good his wireless tele- 
phone station 1s, and he likes to send out 
phonograph concerts from his apparatus. 
'To do this in the most efficient way requires 
а good microphone tone-arm. In Fig. 6 
several suggestions are clearly shown which 
should be of value to radio and electric 
experimenters, who are desirous of convert- 
ing the sound waves of the talking machine 
into electric current variations suitable for 
operating either a telephonic loud-talker, 
such as the Magnavox, or else for modu- 
lating or impressing upon a wireless trans- | 
mitting set, the music given forth by the 
phonograph. і 

The microphone has been adapted t 
the phonograph tone-arm in several ways. 
We, first, show it mounted in the center of | 
the tone-arm proper. Secondly, a substi-|) 
tute for this method, and of particular value | 
where the experimenter does not desire ta | 
cut his tone-arm, is to place the microphone 
on one side of the wooden- box, mounted | 
just under the tone-arm, as shown at B. 
Fig. C shows how the equivalent of a fours 
button microphone tone-arm can be dupli: | 
cated by the experimenter—the four mi | 
phones being mounted around the opening 
of the four sided wooden box, as illustrated, 
A wooden pyramid is placed in the bottom 
of the sound distributing box so as to evenly | 
reflect the sound into each of the four micro; | 
phones, the terminals of which are connected 
in multiple, so as to give four times tht. 
carrying capacity of one microphone, fo} | 
use in loud-talker circuits, such as th | 
Magnavox. | 

Fig. 6-D shows one of the best arrange | 
ments, one which is used in several com | 
mercial machines of this type for use with 
loud talkers, whereby the vibrations of th 
phonograph needle moving over the record 
are transmitted directly from the stylui 
to the diafram of the microphone. Practé 
cally any telephone transmitter-or micro 
phone can be used for this arrangemen 
but a carbon diafram works the best, 
was found by Mr. H. Gernsback in so 
experiments conducted in the laborato; 
some months ago. The uppe end of t 
stylus arm is either attached with br, 
nutsor sealing wax to the exact center of t 
carbon diafram. Carbon diaframs can 
purchased from any electrical or telephon| 
supply house. Great care must be take 
of course, in removing the old metal or mi 
diafram from the microphone when phono] 


| 













it in the sound-box chamber of the phon 
graph, so as not to spill the carbon grain 
out. If a home-made microphone arrange- 
ment is to be used, it will save the experi- 
menter a lot of valuable time, to know that 
90%, yes 95% of the results obtained with 
a home made microphone, are dependent 
upon the carbon granules employed. The 
best plan today is to buy small size well 
polisht carbon grains, which come in various 
gage nümbers, They can be obtained from 
telephone or electrical supply houses.* 


* On receipt of a stamped envelope we will gladly 
supply the names of several manufacturers. ч 
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Airplane or Battle- 
ship—Which? 
By Graser Schornstheimer 
(Continued from page 309) 
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submarine campaigns and undeniably lose 
the war for them. As a result of their 
perience, the British, and the Japanese 
егу evidently intend to follow their exam- 
ple, and will remove all submerged torpedo 
‘abes from their warships. Now, add to 
hè present disadvantages of the torpedo, 


hefeature of its being dropt from a speeding | 


lane into the water from the height of 
rom twenty to twenty-five feet, and you 
fave just about doubled its chances of 
hissing the largest, best, and fairest target. 
[his has been found to be true. However, 
headvantages of the torpedo-plane over the 
iombing plane are great enough, to provide 
п argument for its retention in the naval 
ervice. 
Why the Battleship Is Still Supreme 

As Secretary Denby said, “the battleship 
3 still supreme.” If she was not, why is it 
hat the British, who claim so much for 
heir aircraft, do not scrap their battleships 
nd concentrate their energies in air forces— 
astead of building huge battleships as they 
re doing: 

The answer lies in modern naval ordnance. 
)uring the war the British developed a 
orty-hve calibered, 15 inch, naval rifle, 
ring a 1,950 pound shell, which has a range 
xceeding that of maximum visibility. This 
un.was tried against the German forts on 
he Belgian coast, with great success, with 
he result that it was used in the arming of 
he famous “Hood,” at present the most 
owerfal ship in.the British Navy. 

How>was it : ible. to fire а gun further 
han аа, see with апу. accuracy? 

In simple language, it was done by coup- 
ig the system of indirect fire with airplane 
botting.. The.gun was layed оп the target 
Б the range and traverse reported by аіг- 
lanes or other warships, and fired. No 
ne on the deck of the frr ship could see 
he target, but the airplane, which was 
junched from the crown of one of her 
brrets, could see'the splash of the shell 
uite plainly. In fact, she could measure 
e errors in range and elevation at least 
$- well, if not better, than could the spotters 
| the fighting tops of the ship, when firing 
і a nearer target. The plane's radio- 
Vephone makes communication with the 
ling ship quite simple, and the ship's 
innery officer can quickly correct the range 

d open fire again, smashing the invisible 
hemy to pieces with his big turret guns. 

New tactics have been evolved because 
[ this great advantage. All warships of 
hy size carry one or two planes. Aircraft 

rriers, great mother ships with broods oí 
anes, are to be built by all nations. It is 

pected that the United States will build 
ko. Japan has one under construction. 
he British have no less than six vessels of 
е type in service. Both the French and 
e Italians have the type represented in 
eirnavies. While it is clear that America 
behind these nations, her aircraft carriers, 
en complete, will be the best afloat. 
All. planes can be shot down. The war 
vell that the best way to combat an airplane 
as with another plane. Fighting planes to 
p off enemy.spotting, bombing; and tor- 
o-planes have found their way into all 
vies. The first skirmishing of the future 
val action will be between the air forces 
the rival powers, when they wrestle for 
control of the air. Air control will be 
lle deciding factor in all future naval 
Rttles. 

Bombing Tests on Battleship ‘‘Iowa”’ 

Of course, other tests are to be carried out 
ш than those with the old predread- 
flight суре бср lows". Dus these 

(^ "(Continued on page 381) 
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Calling from the “Vasty Deep" 


Glen—''I can call SPIRITS from the vasty deep.” 

Hat—'' Why, so can I, or so can any man; 

But will they come when you do call them?”—King Henry IV. 
From the wireless outfits on the ships that sail the seas and 
from the far places of the earth Brandes Receivers call the Spirits 
of Sound—and they COME! 

The signals so weak and encountering such strong interference 
that other receivers fail to get them, come “clear as à bell" 
through the Brandes Matched-Tone Headsets—the wonders of 
the Wireless World. 
"Navy" type headset Price $14.00 
‘‘Superior” type headset. ......2...2...... 3. Price $8.00 
Sold on 10 days' trial. Money refunded if not satisfactory 


Send. 5 cents for Catalog E 
DEALERS—Write for Proposition 


C. BRANDES, INC. 


Wireless Headset Specialists 
Room 814, 32 Union Square, New York City 


| i 
== == 


ene 


BRANDES 'tassers 




















*The Promised Land''— 
YOUR OPPORTUNITY 


"The Promised Land" is the name'professional operators have given to the New 
York Central Radio Station of the Radio Corporation of America on Long Island, 
which, when completed, will be the largest and most powerful radio station in the 
world. 

This immense station which is now in course of erection, is a striking example of the 
great opportunity radio offers you for a successful, secure future. 

lt will be equipped to work simultaneously with five other nations in widely "separ- 
ated and distant parts of the world and will be epoch-making in the field of interna- 
tional communication. 

A large number of trained men will be required for its operation and maintenance. 
A position at this station is the height of every operator's ambition, for it means un- 
limited opportunity to succeed and progress to higher, more responsible and better 
paying positions in the radio industry. So far as opportunity goes the successful 
future of these men is assured. Е i 


HOW ABOUT YOU? 


Right now, today, radio offers you big opportunities—if you are properly trained. Radio companies 
need trained executives, engineers, draftsmen, operators and mechanics. Hundreds of positions in the 
ever-broadening field—from ship operator to general manager—are open to you, if you have the re- 
quired training. The Radio Institute of America will give you this training, as it has to thousands of 
others. If you cannot come to the Institute, the instruction will come to you—to your home. 
This new home course of radio training, which has been developed for the benefit of those who cannot 
attend the Institute personally, is the same course used at the Institute. It includes everything from 
basic principles of electricity and magnetism, to actual operation of commercial radio equipment. It 
also includes the same textbooks used in the Institute classes, as well as an Omnigraph set of greatly 
improved design, with a variable automatic transmitter, for code practice. i 
The graduates of the Radio Institute of America enjoy a great and exclusive advantage in the close 
connection existing between the institute and the Radio Corporation of America, world's largest radio 
manufacturing and commercial radio company. The Radio Corporation employs thousands of men in 
its executive departments on ships and at shore stations and in factories and laboratories; A large 
percentage of these men are graduates of the Institute. 4 

The Radio Institute of America has been an established and successful institution for over fifteen 

ears. The year round average attendance In its classrooms is now 298 students per month. It 

trained over 6,000 men, 95% of whom have successfully engaged In this new branch of science 

and industry. You, too, can be successful In this new field If you properly train yourself by means of 
the Home Study Course of the Institute. Radio offers an unlimited opportunity for future ad- 
vancement—why not take advantage of 1t? Write for our booklet and further detalls—NOW. 


RADIO INSTITUTE OF AMERICA. 
322 BROADWAY, NEW YORK 








(Formerly Marconi Institute) 
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FOUR DIFFERENT KINDS OF 


TESTED 
RADIO CRYSTALS | Ӯ. 


Mounted in Fusible Metal Buttons and one Nickle Plated. With FOUR Mounted 
AS ett Detector Cup, Ready for use, with Screws, Washer Crystals $1.00 
and Nut. 





ONE NAVY-YARD TESTED GALENA CRYSTAL 
ONE TESTED ULTRA-SENSITIVE FERRO-PYRITES 
ONE TESTED HIGHGRADE ZINCITE CRYSTAL 
ONE TESTED FUSED SILICON PIECE 


All Four Crystals with One Detector Cup as Described, Packed 
in Cardboard Box. Price $1.00 


m ED SEND YOUR ORDERS TODAY TO: __ 
MONEE BACH ЕНОТ BASIS | THE SYDNEY SPECIALTY CO., 43 Murray St, New Yo 
All Shipments Prepaid | Enclosed find herewith $1.00 for which send me one bi 
| containing: ONE NICKLE PLATED DETECTOR CU 


The Sydney Specialty Co. AND FOUR DIFFERENT RADIO CRYSTALS, i 


NAME ...... ны P АМ, TEE ENS RENI 
43 Murray Street | ADDRESS ....... Boat ae Г Mee ME m 


NEW YORK LTOWN oso hui ver vs STATE ае. oe 






THE THIRD EDITION OF THE 


CONSOLIDATED RADIO CALL BOOK 


Very Greatly Enlarged — 192 Pages 32 pages more than 2nd edition, 


better paper, stiff covers, etc. 





Some of the к Ари! information contained in the new book: Radio rate sheet 
> THAT SOME OE THE (charges to from vessels, etc.); Cable тана) Table for Reding cable A 
charges to 80 points; Weather reports hydrographic ports of = 
S.S. Newton April 26, 1921. tho world; Time signal section of the world ; Noe erg French, British and TED» 
Clare! Canadian radio compass stations; General information section; Inter-ational THE 
Gentlemen:—Rec'd you abbreviations; High power radio stations of the world; Press schedules of R NSOLIDATED 
book yesterday. fine. Many spark stations. ADIO. ) CALL BOOK 
thanks. Sincerely, only book in print officially listing all the Radio calls as issued 
T. T. Scholey, Као. Elec. by the Bureau of Commerce. Every vessel and land station in the world is 
listed alphabetically, according to names of vessels or land stations, and 
Mattituck, N. Y. according to call letters; Revision of American coastal stations under U. S. 


Naval control, айа their new calls, 
waiting Pha Bals c йене. Every New Amateur Call Is Listed 


SPECIAL—Wireless Map of the World in 








Buckhannon, W. Va., April 25, 1921. i i 
с emer si aie aree к: оао = Colors Given FREE With Each Сору 
copy е ird Edition 
thank you for it T Price $1.50 Prepaid 
any fae at it 3o wondarfal and I $ 
vol oua uy We М Olivers Either Direct from us or for sale by the following 
Р. ў responsible Dealers: 
Co. Bethlehem, Pa 
New York City | Linze Electrical Supply Co., Louis Mo. | Radio Beste Со. 
Bridgeport, cCarthy Bros & Ford, Buffalo, N. Y. | Radiceleari Shi 
Boston, Mass. | McClurg & Co., ©. cago, Ray-Di-Co. 
N. J. Electric Supply Co., New York, Reuter Electric 
Electric үө e oe Man Oe ee gum шас, Cal | В! ratory, waukee 
. g . э, с е о 
Bunnell & Со. J. Н. New York City | М Electrical Supply Co., Syracuse, N. Y. | Rose Badio Supply, Мен Оез LA 
ornia Electric Co., San Francisco, Cal | New Era Shop, waukee, Wis | Saunders Со. Geo 8. ^ Bonon абаа. 
Catton, Neill & Co. Honolulu, T. H. | Newman-Stern Co., and. Rudolph, Rochester, N. Y. 
Centrai Ra Co. о. | Nol Co., leans, , Roebuck & Co, Chicago, Ill. 
ratus Co., f L | Noll & Co., E P. Philadelphia, Ра, | Service Radio Schoo! W "aD. vi 
Continental Radio & Electric Corp. New York Ci Radio Service Co., e. W ers', Norfolk, Va. 
ington Radio А New York City| N. & W. Bookstall Co., Sydney, Australis | Smith k Radio Ми; Qu, Журу: n 
Detroit Radio Laboratories, ch. ©., York Ci m TOS N C 
Deve ¥ Milwaukee, Wis | Paramount Radio Supply So., Atlantic City, N. Electric, Inc. Charlotte. Cal 
bleday-Hill Electric Co. Pittsburgh, Pa | Parks, Hen: Francis, utte, Mont. Le red e re cd ly Co., Satter Md 
g ©., New York City | Pearlman's Book Sh Washington, D. C. Un lo ET E AMOR: io Азыз» Gel. 
Findley Electric Co., Minneapolis, Minn. Penn Ra Radio pe Be Reading, Pa. | Western Radio decurio z Weser RT. 
Fuller Co, Seth W., Boston, Mass. | Pennsylvania Marconi Wireiess School, wh Higuita , Columbus, G 
Gurd & Co., wm. London, Canada Philadelphia, Pa. write со ® бе тау e. 
Wireless рріу Со.. Marion, П. | Philadelphia School of "тка ү Th Williamson Electric Co... Н. Е. Seattle, Wash. 
Holt Electric НРУ Co.. Jacksonville, Fila. Phila m ia, Del 
‘Jenkins. Lester I., New Bedford, Mass. | Piedmont Electric Co.. Asheville, N. PS Wilmington Electrical Specialty Co., Wilmington, E 
Katzenbaseh & Co. F. S., Trenton, N. J. | Pioneer Electric Co., St. Paul, Minn. | Wireless Mfg. Co, M oed он 
Kendall Co., W. D. Worcester, Mass. | Pitts Co., Е. D., : Boston, Mass, | Wireless Press, A ew : 
Pe 96 І “We ымы Са. с ын ©. ct Chicago ati, JR SS Young Mera Cheistian Assoc., Los Angeles, Cal. 
b o А os Angeles, pmen е meinn. о 
Krause & Co, А. F., Detroit, Mich. Radio Distributing Co., Newark, N. J. Zamoiski Co., Jos. M.. Baltimore, Md. 


Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City 
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* The 
Searchlight 
\ Route" 


HUDSON RIVER 
NIGHT LINES 


Daily sailings from Pier 32, N. R., 
foot Canal St., week days, б and 
P.M.; Sundays and Holidays at 6 and 
9 P. M.; West 132d St., half hour 
later (daylight saving time). DIRECT 
RAIL CONNECTIONS AT ALBANY 
to all points North, East and West. 
Phone Canal 9000. 


Express Freight Service 
Autos Carried 


HUDSON NAVIGATION COMPANY 


MIDDLETON S. BORLAND and 
JAMES A. EMERSON, Receivers. 








„ “How to Become a Good Penman,’’and 
M Your name on card dou 
. Tamblyn, 424 Ridge Bldg., 
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Kansas City, 


WRITE US TO-DAY 


For а description of the greatest book on 
Electric Light and Pc Wiring ever 
published. 


H. C. CUSHING, Jr. 


о. 


02. 





eo a * Ono .18 Each 

"Rance Ribbed.. В: ‘38 Bach 
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‘Send Four nts LL PA a e list pt 


= TIFIG COMPANY 
Pt ono Pv — N inca, D.C. 
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: Airplane or i 
| Batileship— Which?! 


(Continued from page 379) 


tests will be the hottest contested and the 
most interesting. The “lowa” is an old 
vessel of the Spanish War period, a famous 
ship of “Fighting Bob" Evans. She dis- 
places slightly more than 11,000 tons and 
her speed was about 17 knots. The bat- 
tery, which has been removed, consisted 
of four 12 inch and eight 8-inch short guns. 
She took a prominent part in the destruction 
of the Spanish fleet at Santiago de Cuba. 
Shortly after the close of hostilities she was 
placed out of commission and sent to the 
Philadelphia Navy Yard for conversion for 
these tests. All her guns and valuable 
equipment have been removed. The old 
triple expansion engines were left intact , but 
the coal burning boilers were removed and 
a lesser number of oil burning ones sub- 
stituted. The decks have received addi- 
tional modern protection, a plating of 
special heat-treated steel. The whole ship 
is now a vast wireless aerial, so perfect that 
it may receive radio-waves, under the most 
trying circumstances. 

' The wireless control instruments are 
placed far below the water-line in an es- 
pecially protected position. It is said that 
three separate apparatus cooperated to do 
the work. One was for the control of the 
flow of oil from the tanks into the boilers, 
a second regulated the flow of steam from 
the boilers to the engines, and a third 
steered the vessel. The general idea of the 
control apparatus is the same as used by 
Mr. John Hays Hammond in his radio 
controlled boat, and in the German wireless 
controlled boat which attacked the British 
monitors off the Belgian coast. Mr. Ham- 
mond's boat was run, of course, with electric 
batteries, and the “Iowa” is propelled by 
steam. However, the same principle. is 
applied in both cases. 

It is expected that the "Iowa" will be 
experimented with for some time before 
being blown to pieces. First she will be 
controlled by another battleship, the “Оһо” 
which has been specially fitted for this 
purpose. A crew will go aboard the “Iowa” 
and get things started, leaving her when 
she is steaming down the bay and after 


| control has been taken over successfully by 


the “Ohio.” Under her direction, the 
* Iowa” will proceed further down the bay, 
where control will be taken over by a 
shore station and finally by an airplane. 
When controlled by an outside acency, the 
“Iowa” will have a speed of nine knots. 
After the electrical experiments are finished, 
the ship will proceed out to sea under con- 
trol from the “Ohio.” When in а known 
area 100 miles off shore, one hundred army, 
and eighty navy planes will commence a 
search for her. When she is found they 
will bombard her with dummy bombs 
from a height of 4,000 feet. After the 
bombing has been satisfactorily concluded, 
the ship will be visited and the number of 
hits carefully noted. 

Then she will be a target for real bombs, 
and the results of these bombs against her 
protection will be carefully noted. It is 
expected that the planes will have to 
bombard from a much lower altitude in 
this test, in order to secure the very neces- 
sary hits. 

A great deal of importance is attached to 
the results of these experiments because of 
the controversy between the Air Service and 
the Navy. It also has been said, that the 
"Iowa' "wil carry a sealed magazine of 
explosives on her last journey, and an 
attempt will be made to explode this maga- 
zine by wireless. 

All the German warships will be used for 
experiments at this time... The-“‘Frankfurt”’ 


~ XContintted on page 383) 
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| Se 
SEALS BROKEN 


By Popular Request: 


on all 


PARAGON R. A. TEN 


Receivers 


Ne MORE seals on PARAGoN R. A. TEN 
receivers,—take off the panel before you 
buy,—see for yourself the splendid workman- 
ship behind the handsome cabinet,—and you 
will better understand the reasons for PAra- 
Gon’s unequalled selectivity and amplification. 

Ask your dealer to show you the inside construction 
of a PARAGON. ЈУ he hasn't опе in stock, he will 
gladly get it for you. 


Endorsed by Prominent 
Amateurs Everywhere 


сон of letters on file at ош offices testify 
to PanacoN's marvelous results. The 
latest one as we go to press is from J. O. Smith, 
of Valley Stream, L. He says, “The 
PaRAGON has proved to be entirely satisfac- 
tory in every way, and has done everything you 
claimed it would do. It has proved especially 
satisfactory in C. W. work, because of the 
complete absence of capacity effects.” 


Such endorsement is ample evidence that 
PARAGON is well worth its $85.00 price. 


Satisfactory Performance 
Absolutely Guaranteed 


HE ConTINENTAL Radio and Electric 

Corp. accepts full responsibility for the 
satisfactory performance of Paracon К. A. 
TEN regenerative receivers, as long as the 
internal construction remains unchanged. 
CONTINENTAL will see that you get a square 
deal and your money's worth, wherever you 
buy your PARAGON. 


Special Opportunity 
to Radio Clubs 


Write for particulars of our short time offer 
to recognized radio clubs to get a' genuine 
Paracon К. А. Тем for the club house, 
absolutely FREE. 


CONTINENTAL 
Radio and Electric Corp. 


Descriptive leaflet on PARAGON receiver or 
Phonetron loud speaker sent on request. 
Catalogue, 25c. 


J. DiBlasi, Sec. J. Stantley, Treas* 
Dept. A17 6 Warren St. New York 


——À 
То AW 


The young man or wom- 
an who likes to draw is indeed 
fortunate. Good commercial art- 
ists are always at a premium—and 
earn $50, $75, $100, $150 a week and 
up, when properly trained. Develop your, 
talent into a high-salaried ability! 


Study at Home in Spare Time ' 
The Federal home-study Course teaches you step by step, 
without need of previous training or experience. 
You receive individual personal criticisms on your 
lessons, It rapidly brings you to the pro- 
ducing point. Endorsed by high ert authori- 


ties throughout America. Contains exclusive \ 
lessons from successful аг ke 
and designers. Get “YC я ©. 
FUTURE,” a book which gives А 
all the facts and tells how to 
turn your spare time into 
money. Send 6c in stamps, 
stating your age. Federal 
School of Commercial Des 
ing, 530 Federal Schools 
Bldg., Minneapolis, Minn. 
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А COLOSSAL EVENT 


The new RASCO catalog just off the press is one of the greatest 
events in amateur radio. There are many radio catalogs, but the 
RASCO catalog is an event by itself for the simple reason that it 


Contains 50 Vacuum Tube Hook-Ups 


This is the one and only radio catalog containing such wonderful free information. Complete hook ups 
of all important vacuum tube circuits are given in clear diagrams with complete explanation. Just to 
name a few:—Tho V.T. as a detector; detector and one-step amplifier; regenerative circuit; De Forest ul- 
traudion; V.T. to receive undamped and spark signals; Armstrong circuits; one step radio frequency 
amplifier and detector; three stage audio-frequency amplifier; short wave regenerative circuits; V.T. radio 
telephone; 4-stage radio frequency amplifiers; radio and audio frequency amplifier; inductively coupled ampli- 
fier; Armstrong superautodyne; radio frequency amplifier and crystal detector; С. W. transmitters; self- 
rectifying 2 tube €.W. transmitter: V.T. transmitter with 6 volt battery; radiophone using plate and grid| 
modulation; one tube radio transmitter and receiver; experimental radiophone; radiophone using Colpit oscil-| 
lator circuit. 

This list is only a partial one. You must positively see this wonderful book to appreciate it. 

It is made to fit the pocket—has heavy covers to withstand tho wear and tear which it 18 sure to 
have at your hands because it will be your corstant companion. 

And Oh yes! Before wo forget it If you are in need of the following, remember “Rasce has it." These 
are спіу a few things contained in this catalog: Lugs, Nuts, Dials, Knobs, Washers, Crystals, Litz Wire, 
Selenium. Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Switch Parts, Metal Ribbon, 
Carbon Balls, Binding Posts, Switch Points, Switch Levers, Carbon Grains, Metal Pointers, Contact 
Points, Low Melting Metal, Carbon Diaphragms, Screws, Copper Strip, "Spaghetti," Name Plates, Sliders, 
Mica, Switches, Resistance Wire, Variocoupler Rotors, Test Clips, Condenser Plates, Condensers, Antenna 
Connectors. Threaded Brass Rod, Ground Clamps, Etc., Etc. 

The catalog contains 185 illustrations, On account of its great cost, this catalog cannot be distributed 
free of charge. It will only be mailed upon receipt of 


15с in stamps. 
THE RASCO “BABY” 
























































Illus- 
tra М - simply исен the ured e and insert res | 
lions crys! nto the stand, screw home the cap whic! 
GALENA PATENT GLIDING- MARS leaves a goodly portion of the galena exposed. 


The Rasco ‘‘Baby”’ NICKEL DETECTOR The contact is perfect, while the crystal can be | 
Here it is boys! The smallest and “А CUP AND BINDING м exchanged quickly in less than three seconds, By | 
efficient detector in the world—as well as slightly unscrewing the cap, the crystal can be | 
the cheapest. Our illustration is full size, changed in position, in order to explore other 
and while the various details can be seen sensitive spots. The catwhisker is of phosphor 
at a glance, we feel so enthusiastic about bronze and is attached to the horizontal bar by 
it that we must tell you all of its good points. means of a filister head screw. Can be readily | 
First, there is a solid hard rubber composition exchanged in less than two seconds. Wires can 
base, size 134" x 1%”. We havo not forgotten be connected to the binding post in a jiffy. All 
two holes to screw down the detector. : NICKEL HOLDER metal parts are nickle plated, and you will be 
Then we have the nickle holder and binding ! AND BINDING proud of this little masterpiece, 
post combined which holds the sliding, knurled, — Ў il 
hard rubber composition knob. Аз you вее, this 
сер oe ошу revolves, in ш ыи, but can also " 
em ack an orward in order to explore 
cach point of the detector crystal. scie SOLID 1o, 300.. = sara "n ud with-an 
Next we see the patent nickle detector cup and 3 tal prepaid" = ре iocite. crys- 75с 
binding post combined. This is a little marvel all COMPOSITION . ИРЕНЕ 
by itself and will not fail to атоке your admira- 
tion. No clamps, no soft metal to fuss with, You 


No. 1898 Rasco Baby Detector complete 50c 
with galena crystal, prepaid pve ow se disso 


| RASCO DIALS 


Again Rasco is setting the pace. Hero are our new Rasco Dials. A 
revelation in every respect. These dials measure 2%” diameter and are 
made in heavy brass. They have two extra holes to fit our No. 139A. B 
Knobs (see last month’s advertisement.) The finish is silver white 
Lettering .in black enamel, inlaid. There is nothing on the market 
like it for finish. Consider the very low price of these dials. Note 
particularly that wo make six different types with following denomin- 
ations: ‘Plate Variometer’, “‘Primary Condenser’’. “Secondary Condenser’, 
“Filament Rheostat", ''Coupling", ‘Grid Variometer.” ` 


No longer do you. have to guess what each dial on your set stands for, as each one is now 
plainly Marked. Order by number. The large dial is shown in its full size. The smaller illus- 


trations ire ofly given to show. stylo. 800 Designs Copyright 1921 by R. 8. Co, | 


Prices all styles ..., . prepaid еа. 30с 


GET i i 1 
? GET OUR SPECIAL А series of 6 dials complete prepaid, $1.70 

















Did you see our full page ad in the June issue? Wi 
expected a good deal of business but we were actually 
snowed under! It shows that Rasco goods are wanted. Is 
one week we filled over 650 orders and each and everj 
order was shipped within 24 hours! Surely a record. 

We even filled orders for articles not listed. Our 


prices are low—our serv- 
ice the  quickest—and 
your small order is never 
side-tracked as all our 
orders are small. Ono 
trial order will make you 
a life customer. Try us 
with a 50c order, We can 


only ''stick' you once! 1 


Do not compare these dials with some other 
makes as there is positively no comparison between 
them. Must be seen to be appreciated. Money 
back 1f not satisfied, 





WE GUARANTEE 
EVERY ORDER 
SHIPPED WITHIN 


100 PARK PLACE; NEW YORK CITY „ама 24 HOURS: =` 








sis Google 





“THE BEST RADIO 
SCHOOL IN THE EAST” 





We аге completely 

equipped to teach Radio 

operating in the, short- 

„ est possible time. 
~ "Best Instructors 
— Best Apparatus 

Students may room in 

the building and also 

; have advantage of swim- 

-= ming pool, restaurant, 


-and other Y features. 


Y.M.C.A. Radio School 
152 East 86th Street, N. Y. C. 




















ACME 
PLIFIER 
~ DETECTOR 


"^ = 
= > 


A 





HEN on your vacation, 
iY- take an ACME amplifier 
id detector. Small, efficient 
nd reasonably priced. Af all 
ading radio dealers. 


CME APPARATUS COMPANY 


196 Massachusetts Avenue 
Cambridge, 39, Mass. 


Transformer and radio engineers and manujacturers 

















Forest Radio Tel. & Tel. Co. 


Д Inventors, Licensers, and Manufacturers 
> >- of Highest Grade io Apparatus 

} for Са! Rue 86 | 

+= 1415 Sedgwick Ave., New York City | 


RADIOPHONE. 


For ' ees Dn SoPa, 5 | 


FREE 






AVIATION 


nformation 
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is said to be the ship to make a test of poison 
bombs. Live animals will be on:the ship's 
deck when the bombs fall. "The submarines 
and: destroyers will be bombed by aircraft, 
as will the battleship ''Ostfriesland." Under 
assumed battle conditions, attempts will be 
made by destroyers to quickly locate and 
destroy some of the submarines. 


Another interesting feature will be the 
bombarding by the fleet of the dreadnought 
"Ostfriesland." The ''Ostfriesland" will bé 
located at a definite point, and the fleet will 
start steaming toward her. Extra destroy- 
ers. will put a smoke screen entirely around 
her arid the fleet destroyers will completely 
cover the Atlantic fleet with a screen of 
smoke. At extreme ranges our battleship 
will open fire, their guns directed by air- 
planes launched from their turrets. This 
test will determine to a great extent as to 
how, much dependence can be placed upon 
aircraft-spotting, under real battle condi- 
tions. It will also be especially valuable 
target practise. _ 

The “Ostfriesland” is an exceptionally 
well protected ship. One of the best of the 












earlier German dreadnoughts, she has with- 
stood severe punishment in the battle of 
Jutland, in which action she carried the flag 
of: Rear Admiral Schmidt. The Germans 
were always great believers in the extreme 
protection of their ships, and they worked 
out their systems of armor placement with 
great pains. The results in this test should 
be extremely valuable in determining the 
value of high-angle fire and deck protection. 

These tests are costing well into the 
millions, but the value of their results can 
not be calculated in money. The torpedo 
experiments alone will net us far more 
dependable information, than all our war- 
time experience, and they will settle dis- 
putes, which, if allowed to run on, would 
have cost a tremendous amount of time, 
money and efficiency. 
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Overcoming 
“Static” In Radio 


News Reception 
By ARTHUR H. LYNCH 
(Continued from page 346) 
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The cable editor of one large daily ex- 
plained that his organization was getting 
the news out fast, and that there was a dire 
need for some constructive measures to 
facilitate the exchange of press reports, 
which, he maintained, were being greatly 
delayed. It was generally conceded, that it 
takes from five to seven hours to hear from 
London and seven to nine hours to hear from 
Paris. The reasons given for this delay were 
various forms of congestion of the business. 


And all these reasons have contributed to 
lead the press to seek means of its own to 












secure the news with as little delay as pos- 
sible. A large metropolitan daily has main- 
tained a radio station for many months, for 
the purpose of intercepting radiograms ad- 
dressed to. it and its associates. One great 
saving of this system is that there is no de- 
lay in forwarding the message over the land 
wires from the commercial radio station, 
where it would ordinarily be received. 





One of the greatest drawbacks to efficient 
radio communication, where great distances 
are involved, is the atmospheric disturb- 
ance known as static. It has been found 


a, | that there are times when the static is of 


greater intensity in one section of the coun- 


im |try than in-anóther. - This is especially true 
eom- | during. thessummer months; when this form 







Google 


'of disturbance is r:ost noticeable. Many 














reo 












383 
LEARN WIRELESS 


AT HOME 
The Demand for Good Wireless 
Operators Far Exceeds the Supply 


The New York Wireless Institute will make you an operator—AT 
HOM E—in your spare time—quickly, easily and thoroughly. No 
previous training or experience required. | Our Home Study 
Course has been prepared:by our Radio Expègt L. R.)Krumm, | 
formerly Chief Radio Inspector, Bureau Navigation? №. Y: * Ex- 
erts able to impart-their practical and technical knowledge to 
OU in an easy to understand way; The graded lessons 
mailed you will prove so fascinating that you will be eager for the 
next опе. The instruments furnished /reé, will make it as easy to 
earn the Code as it was to learn to talk. All you will hate to do, 


is to listen. M ; 

A Wireless Operator can visit all 
Travel the World Over part$ of the Ars 'and receive fine 
pay and maintenance at the same time. Do you^prefer a steady 
position without travel? There are many opportunities at the nu- 
merous land stations or with the Commercial Wireless or Steamship 
Companies, 


BIG SALARIES 





Wireless operators receive salaries 


from $125 to $200 a month and it 
is only a’stepping stone to better positions. There 
is practically no limit to your earning power. Men 
who but yesterday were Wireless Operators are now 


holding positions as Radio 
Engineers. Radio Inspec- 
tors, Radio Salesmen at sal- 

arles up to 
$5000 ayear. 









This wonderful Set for learning the code furnished 
free wi 


our course 
FREE Instruments and Text Books 
We furnish free to all students, during the course, the 
wonderful receiving and sending set exactly as produced in 
the illustration, This set is not loaned but GIVEN to all 
students completing the course. 


The Transmitt hown is the celebrated Om- 
The Transmitter shown ја the celebrated өт. | Easy Payments 
jtoe. A ayment 
the enroll you. 


small 
down wil 
We will е the 


Omnigraph, place the phone to your ear and 

this remarkable invention will send you Wire- | Phat c8 E 

lesa ерлере the same as thor you were to enter the 
се t em, through the air, a Wire- | fastest growing pro- 

ies Staflon ‘hundreds of miles away. When | fassion © o 

you apply for your license, the U. S. Govern- | may do so. 

ment will test you wi the Omni pb--the 

same model Omnigraph as we furnish toour| Send for FREE 

students. Ask апу U. 8. Radio Inspector to klet 

verify this. 
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you in any way, 


FREE Post-Graduate Course 


in N. ty, New York n be- 
largest port (п the World and the Headquarters | low, or postal or let- 
of every leading Wireless and Steamship Co. | (ег- but do it today. 


NEW YORK WIRELESS INSTITUTE 
Dept. 216, 258 Broadway New York City 
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NEW YORK WIRELESS INSTITUTE 

Dept. 216, 258 Broadway New York City 
Send me, free of charge, your booklet ''How to Become an Ex- 
pert Wireless Operator," containing #011 particulars of your 
Course, including your Free Instrument offer . 

Name 
Address. 





City or T 
ma mana ш 





Z. R. V. Variometer for $650 
Short WaveLengths TS 


Complete catalogs of Radio Apparatus 
sent for 6 cents in stamps. 


CLAPP-EASTHAM COMPANY 
131 Main St. Cambridge, Mass. 


THE MIDGET “‘FIVE-IN-ONE” SLIDE RULE 
. 1s a combination Mannheim, Log-Log | 
А and Subtract, Polyphase аги 
Binary Slide Rule. It will instantly add, | 









bination involving whole num! 

Và Бө; sver ble ‘root and power 
roo! 

cf every quantity. The graduations 

‚ coated 


le and 






"xc е me "- 
^iLSON SLIDE RULE CO. Niles, Mich. 





No technical principle of radio 
demands that Corwin Dials be 
used on all high quality equipment, 
but custom seems to have decreed 
it. Nothing else will do. 


3" Dial, 75с.; with knob, $1.30 
374” Dial, $1.00; with knob, $1.70 
At ай Radisco Agencies 


and other reliable pene 
or sent postpaid anywhere. 


A.H.CORWIN & CO. 
4 West Park St., Newark, N. J. 








Receive Wireless Telephone 
Concerts in Your Own Home 


pe up radio phone concerts, time signals, ship, 
shore and amateur stations, nght in your own home 


—with an ABC receiving UNIT. Simple to operate 
—no license, battery or special knowledge needed. 
Price of Unit alone, $24.90 Phones, aenal, all equip- 
ment to complete stanon included in ABC "Comple- 
tion Package" for $7 уо. 


Send 10 cents for our 16 page booklet, 
“How 1 Put Up a Complete Radio Station 





Results! 


Resulta are,*in the last 


bined with modern design and 
craftsmanship are: developed 
to the Nth degree in appa- 
ratus bearing this mark. Ask 
your dealer or write us. 


A. E.  Grehe & Co., In 
70 Van Wyck Biv Richmond Hill, 


ARROTS 


to learn to talk. Imported direct 

from Mexico Cuba and Panama, We carry 
afull line sen Cocke pets, па, е Сап- 
, Linnets, hes, 


Apparatus of Proven 
r Merit 


N. Y. 
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instances have occurred where signals could | 


be copied with little difficulty in one receiv- 
ing station though they were entirely 
drowned out at another, a few hundred 
miles away. 


The new development for receiving press 
news from abroad takes advantage of this 
irregularity by carrying on' simultaneous 
reception at several stations, several hun- 
dred miles apart and connected by leased 
telegraph wires. In the near future, even 
the land wires are to be done away with and 
supplanted by radio stations of compara- 
tively low power, which will be used for all 
manner of intercommunication between the 
receiving stations under a central control. 


By arranging with the transmitting sta- 
tions in Europe to transmit the press mes- 
sages to the receiving stations in this coun- 
try on a schedule’ previously decided upon 
and which will be best adapted to securing 
the news during the hours when the atmos- 
pheric disturbances are least pronounced 
delay in transmission will be offset. In 
arranging these schedules, attention is also 
paid to the time the paper goes to press so 
as to allow the news to be as complete and 
as fresh as possible. 


Then, by consistent use of the land wires, 
where it is necessary to use fhem on this 
side of the water, there will be no delay in 
forwarding the news, caused by congestion 
of traffic, such as might be expected at the 
regular commercial receiving stations. 
When the conditions are good, even this 
overland transmission will be eliminated, 
and the messages will be received directly 
in the city where thé paper is to be printed. 

In dealing with the radio services of for- 
eign nations, it has been necessary to secure 
the sanction of the governments, and the 
formation of the whole plan has taken many 
weeks. 


A service of this character calls for appa- 
ratus of the most efficient design, because 
there are a number of stations which operate 
within almost the same electrical zone and 
tend to interfere with one another. When 
this interference is added to the interference 
caused by static, the task of receiving news 
from abroad becomes much greater. In 
order to overcome such interference, scien- 
tists have bent their efforts toward the de- 
velopment of some method of interference 
elimination. 


At some of the large trans-ocean receiving 
stations there are systems in use for this 
purpose which are very costly and require 
great areas for their erection. For the time 
being it is thought that the press would not 
be interested in duplicating such expen- 
sive arrangements. 


The system, which is now in operation in 
Philadelphia, with other contributing sta- 
tions in Montreal and other cities, is making 
use of a new form of eliminator based upon 
an acoustic principle. By the proper man- 
ipulation of two converging cylinders an 
acoustic. chamber is formed which cor- 
responds to the tone of tlie incoming signal. 
The tone of the signal is very different in 
character from that produced by static, and 
the tones produced by any two transmitting 
stations are very infrequently the same, so 
that the acoustic method offers a very 
favorable field for segregation. This form 
of interference preventer may be installed 
in any station, „because it is: -of small dimen- 
sions and is inexpensive. 


In its entirety this news receiving de- 
velopment, which has been put into effect 
by L. J. Lesh, a former aeronaut, is the 
largest single enterprise of its kind ever 
established. A proof of the fact that it is of 
as great material benefit as it is spectacular 
may be seen, when it is considered that a 
dispatch from Europe was copied, printed 
and the paper was on the news stands; 


before the message was received by the. 


regular method. 
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їй opportunities, now open 
—on land and sea. amount to $200 to 
„а month. New method makes Wireless 
mazingly easy to learn—A T HOME IN YOUR 
SPARE TIME. ` Wonderful invention also 
teaches you code in half азиа! time. Insti- 
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ACE Radio Apparatus will give your station that 
clean-cut, dignified and buea erant 
so characteristic of the modern Radio Afnateur's 
Installation. We offer below: ——Á 
Ace Type AVA Variométer Tuner.. Er 
Ace Type AVB V meter Tune 45.00 
Ace Type ATC Audion Control 12.00 
Ace Type A-2 Two Step Amplifier с: 

[T STPPP rd 47... 345.00 
We also carry in stock a complete line of high 
grade, reliable radio accessories. 

Send 3 cent stamp for Bulletin No. 102. 
Mail Orders will receive our prompt attention. 


The Precision Equipment Co. 


2431-2439 Gilbert Ave., Cincinnati, Ohio 


“You may pay more but you can't buy better” 
Member A. R.R. L. Radio Call 8 X B 








| Our catalog No. 22 illus 
\ trates everything n 
| wireless. Send 10 cent 


F. D. PITTS co. 
Boston, Mass. 
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Write for Remler Bulletins Nos.1001 and 100 


Gives full description. and 
prices on Remler Apparatus 


‘Apparatus that Radiates Quality” | 
REMLER RADIO MFG. COMPANY 


163 Sutter St., San Francisco, Calif. 
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Aspirin 


Then Its Genuine 


Unless you see the name “Вауег” 
on tablets, you are not getting gen- 





uine Aspirin prescribed by physi- 
cians for 21 years and proved safe 
by millions. Always say ''Bayer." 


Aspirin is the trade mark of Bayer Manu- 
facture of Monoaceticacidester of Salicylicacid. 
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Wear a Truss 


We Guarantee 
Your Comfort 


with every Brooks’ Appliance. 
New discovery. Wonderful. No 
ғ P obnoxious springs ог pads. 
^ "A * Automatic Air Cushions. Binds 
/ and draws the broken parts 
together as you would a broken 
limb. No salves. Мо plasters. 
No lies. Durable, cheap. Sent on 
trial to prove it. Full information 
and booklet free. 
.C. E. BROOKS 
203F State St. Marshall, Mich. 
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TEwIS SCHOOL 40 Adelaide, Detroit, Mich. 


DEAFNESS IS MISERY 
I know because I was Deaf arid-had Head Nolses 
for over 30 years. My invisible Antiseptic Ear 
Drums restored шу hearing and stopped Head 
Noises, and will it for you. They are Tiny 
Megaphones. Cannot be seen when worn. Effec- 
tive when Deafness is caused by Catarrh or by 
Perforated, Partially or Wholly Destroyed Natural 
Easy to put in, easy to take out. Are 
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“Unseen Comforts.” Inexpensive. Write for 
7 ‘Booklet and my sworn statement of how I гесот- 
- ered my hearin; 


‘A. О. LEONARD 
Suite 369, 70 SthAvenue -- New York City 


CASH FOR BOOKS 
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C. KRIEGER, 2120 Mapes Ave., New York City. 
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Resonance Wave 
Coil Antennae 


torta mm num mma una ne 


By J. O. MAUBORGNE and GUY HILL 
(Continued from Page 348) 
moved. In coils constructed solely for ` 


used consists 
. silk covered 


receiving the wire ordinaril 
of about a No. 31 B. & 
copper wire. 

In our earlier apparatus the lead from the 
coil went direct to the input grid terminal 
of the first stage of a suitable multi-stage 
amplifier, provided with the usual detector 
tube. In our first experiments no ground 
connection was made to the filament bind- 
ing post of the amplifier; the simple circuit 
shown in Figure 2 was used in these earlier 
experiments. Stated in more or less popular 
terms, we found that we had a directive 
antenna of extremely small size, and that 
the only tuning needed to be done, was to 


Fig. 1—Typical Small Size Resonance Wave Coil with 


Graduated Dial for Indicating the Angular Position. 


shift the slider to various positions on the 
wave coil, whereby we changed the funda- 
mental wave length to which the coil re- 
sponded and received signals corresponding 
to such wave length. 

It is possible for such a system to be 
in tune with one or two wave lengths at 
the same time, depending upon the position 
of the slider on the coil. The following 
diagrams will make this evident. With the 
slider at either end of the coil, as in (a) 
Figure 3, the wave coil is in tune for only 
one wave length, which is the longest one 
to which the coil can respond. With the 
slider at the center of the coil (b), Figure 3, 
it is evident, also, that we are in tune with 
only one wave length, since each half of 
the coil responds to the same frequency. 
With the slider at any other point on the 
coil (c), Figure 3, at unequal distances from 
its ends, we are in tune, simultaneously, 
with one short and one longer wave length. 


(Continued on page 387) 








Fig. 3—Diagram Showing How Tuning is Effected by | 


Changing Pvsition o; Slicer on tue Wa-e Coil. 
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STRONGFORT 
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strengthen and correct every organ and function, and 


look the facts 


| [| get a new start in life, if you will onl 
fu yourself for 
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the joys of life. 


STRONGFORTISM 


The Modern Science of Health Promotion 


has lifted thousands of weak, alling, Giacouraged men 
out of the bog of hopelessness and despair and placed 
them on the Straight Road to Health, Happiness, and 
Prosperity. Strongfortism has aided Nature in over- 
coming such ailments as Catarrh, Constipation, 
Indigestion, Rupture, Nervousness, Poor Memory, 
| { etc., and the results of neglecting the body. Strong- 
fortism has given them renewed confidence, Vitality, 
ambition, success, and fitted them for the responsi- 
bilities of life. It can do the same for you, irrespec- 
tive of your age, 
guarantee it. 


My Methods Restore Men 


Do not confuse the Science of Strongfortism with 
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taught me scientific truths about the healing and 
corrective forces of Nature that are embodied 
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| Resonance Wave i 
! Coil Antennae · 
i (Continued from page 385) Е 


It will of course be entirely obvious to 
even the casual observer, that it is im- 
material which of two positions one chooses 
for his slider in order to get the same wave 
length, for with a uniformly wound coil, in 
which we have uniformly distributed in- 
ductance, capacity and resistance, we may 
place the slider at a given distance from 
either end of the coil and still be in tune 
for the same wave length. It is to be noted, 
however, in this connection, that this gave 
rise to the early discovery, that the signals 
received on such a coil antenna, used hori- 
zontally, were not of equal strength for 
similar positions of the slider with respect 
to both ends, unless the turns of the coil 
were in the same plane, as that of the in- 
coming signal, hence the directional quali- 
ties ag 
Another fact, very early observed, was that 
such a coil antenna, used vertically, af- 
forded practically circular reception, and 
all directional characteristics of the. coil 
disappeared when in such a position. 

The extremely small size of a wave coil 
suitable for the reception of practical com- 
mercial wave lengths can be better appre- 
ciated from the following dimensions of a 
coil used for the reception of signals of a 
wave length of 1200 meters: 

i Diameter, 634 cms. (2.66 inch). 

«Length, 96 cms. (37.79 inch). 

“Wound with No. 32, B. and S., enameled 


сё wire. 

{йите of turns per centimeter, 36 (90 
turns per inch). 

ТЕ is to be noted that the wave length 
distribution on the coil remains true, only 
so long as the coil remains uninfluenced by 
a-change in its terminal conditions, or by 
some change in the distribution of its capa- 
city. In this connection it is to be noted, 
that should we make the simple addition 
to one end of the coil of a wire two feet long, 
extending in prolongation of the coil, the 
change in the position of the loops of poten- 
tial corresponding to any particular wave- 
length, as well as the maximum wave 
to which the coil responds, is considerable. 

One of the early advantages of the system, 
as above described, was found to be its 
sharpness of tuning, a movement of an inch 
along the coil often making a loud signal 
inaudible. The reduction of static was 
also found to be considerable, and in some 
cases, practically all static was eliminated. 
Grounding the filament gives slightly louder 
signals, but it is xg in practise, that 
many weak signals are drowned out, due to 
the static which is introduced when the 
ground is connected. 

Later experiments gave another arrange- 
ment, as efficient as that described above. 
This consisted in employing a receiving set, 
provided with tuning elements, a feed-back 
circuit, and suitable detector and two-stage 
amplifier, as shown in the diagram in Figure 
4. Inthis case it is essential, that the tuned 
closed circuit within the receiver, be ad- 
justed to the same wave length as that 
determined by the position of the slider on 
the wave coil, and the characteristics of the 
portion of the coil between such position of 
the slider and one end of the coil. With a 
given intermediate position of the slider on 
the wave coil, it is possible to tune the re- 
ceiving set, at will, to the wave found on 
either the longer or the shorter section of 
the coil. In this particular combination 
where the ground is not used, the primary 
tuning elements within the set, in series 
with the antenna, have practically no effect 
on the tuning of the wave coil antenna sys- 
tem, but simply serve to couple the antenna 
system to tuned receiver secondary. 
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TROUBLES ARE OVER 


The most important 

part of your car is the 

little Transformer, which cures 

the uneven, missing, jerky motor and 

makes self-starters live up to their name 
"ox co 


Van Kerr 


Transformers 


Decrease gasoline consumption — give greater 
power—reduce carbon deposits. They can be at- 
tached in a few minutes, and from that time on 
you will have a sweet, smoothly running motor which 
starts easily even in zero weather. 


Does Your Motor Pump Oil? Don't Worry! 


. Van Kerr Transformers cure the 
troubles which are due to this con 
dition. Their patented fireproof con- 
struction allows the current of elec“ 
tricity to be broken in the open ai 
without danger of igniting any vapors 
under the hood. The more com- 
bustible spark so produced burns 
every particle of oil and gas, giving 


greater power and leaving no carbon. 
The Van Kerr method of ignition 
eliminates the necessity of reboring 
cylinders and installing new piston 
rings and instantly removes the diffi 
culty caused by motors pumping oil 
For pleasure cars, tractors, motor- 
cycles, and gas engines, 


We Will Send You a Set of Transformers 


by parcel post. 


Attach them and the kind of car you drive 


yourself. All 
you need is 
troo minutes 
and a pair of 
pliers. 


cylinder set. 


your money back. 
The 


Write us today and tell us your dealer's name 
. Send no money. 
the postman $2.00 for a four-cylinder set or $2.50 for a six- 
Use them ten days and if you are not satisfied 
that they do all we say they will, return them and you will get 


Simply pay 


Van Kerr Co., Dept. 681, 3160 N. Clark St., Chicago 


Over 100,000 satisfied customers are using Van Kerr Transformers 


“This Is My Office No 


HREE YEARS AGO, I didn’t think 

about having a desk behind this door 
marked ‘Assistant Chief Engineer." I was 
just a mechanic, working through long, hard 
days without any prospect of advancement. 
And then I found out that I could become a 
trained man in my chosen work. 


Electrical Engineering 
I read of how Bliss Electrical School had given thousands 
of young men the training and knowledge which industry 
demands of the men it pays for filling responsible positions. 
is school had 
In One Year rele oughly 
prepared me to enter the electrical engi- 


neering profession. It was to that year 
in Washington that I owe my present 


Engineerin 


position and splendid assurance 
of further advancement. 
The Bliss Electrical School has 


sent thousands of young men to 


w?’ 


g. 








success. All its energy is devoted to an 
intense, thorough course in Electrical 
Industry recognizes the 
value of our methods of training young 
men for this great field of work. 


year at the Bliss Electrical School 
will pay you big financial re- 
turns all your life 
request. 


One 


Catalog on 


BLISS ELECTRICAL SCHOOL 


315A TAKOMA AVENUE 
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Auto Owner Tire Agent wanted h 

and take erders for hand-made Mellinger ‘estes ply ‘and 

cord tires; guaranteed by bond for 8,000 and 10,000 

miles (no geconds); shipped prepaid ‘on approval; get 


Flying School. Complete Ground and Flying Instruc- 
tion. We guarantee to make you an expert Pilot. 
Third Successful Season. Dozens of satisfied graduates. 
Classes begin the first of each month. Write now 
for Literature and Catalogue. The Ralph C. Diggins 
Co., 140 N. Dearborn St., Chicago, Ill. 


This ad was stopped two years 
ago as ordered but we can't stop 
results from coming in. 
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ог agent "rit 
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our spare time. Pay $5,000 death, $25. aD 
еуез Ка 610 сау Permanent income from 
: er. Lies commissi rance 
Co., Dept. N9, Newark, N. J. SE ә 
Agents. Our soap and toilet article plan is a 
wonder; get our free case -Ro- 
138 Locust, St. Louis. sa оте, Se M een 


Make $25 to $50 week representing Clows' 
Philadelphia  Hoslery, direct from gfe Ташов 
women, children. Every pair guaranteed. Prices that 
win. Free book “How to Štart’ tells. the story. 
George Clows Company, Desk 27, Philadelphia, Pa. 
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April 23га, 1921. 
The Electrical Experimenter, 
New York City. 
Gentlemen: 

Approximately two years ago, we 
stopped publication of our magazine— 
“The Amateur Photographers Weekly” 
—and we asked you, at that time, to 
cancel the advertisement which was ap- 
pearing in the classified column of 
your magazine. We wrote you two or 


Auto Accessories 


Storage Batteries for Automobiles. We furnish all 
parts and Moulds for making them. Sample Plate 40c. 
Foreign Countries 50c. — Windsor Specialty Co., 5419 
Windsor Ave., Chicago, Ill. 


Auto Meters Supplies. Buick, Michigan, Stoddard- 
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Dixie Magnetos $20.00.  Splitdorf High Tension Mag- 
netos $10.00. Kellogg Pumps $3.50,  Auto-Lite Gen- 
erators, new, $10.00. Air Gauges $.65. Remy Igni- 
Поп Сов new $3.00. Electric and Gas Headlamps, 
coils, distributor heads, air compressors, etc. Write 
for catalog. Motor Sales, Dept. 12, West End, 
Piabuih Pas On 

Insyde Tyres inner armor for automobile tires, 
Positively prevents punctures and blowouts. Guaranteed 
double tire mileage. Any tire. Enormous demand. 
Low priced. Write for particulars. County agents 
wanted. American Accessories Со, B 784, Cin- 
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Automobiles the advertisement had been cancelled. Samples Free. Bestever Products Co., 1941 Z8 Irving 


Park, Chicago. 


Big money and fast sales. Every owner jd 
initials for his auto. You charge $1.50; make pi od. 
Ten orders dally easy. Write for particulars and free 
samples. American Monogram Co., Dept. 71, East 
Orange, №. J. 

Signs for Stores and Offices. Entirely new. 
week easily made. Assorted working Tanglin d 
Chicago Sign System, E. 326 River St., Chicago. 

Make $100 weekly selling Rolly’s Washday Wi 
New chemcal Dirt solvent. Harmless. Cleans idet 
rubbing. Want permanent Agents, crew managers, 
every County. Grab territory now. Free samples anl 
particulars. Rolly Chemical Co., Kl Hastings, Nebraska. 
et, NCEE IEE 








We still receive answers to this ad- 
vertisement, enclosing stamps, asking 
for sample copies, etc., and are won- 
dering if it is still running in your col- 
umns. If so, kindly stop it at once 
as it just causes unnecessary trouble. 

Sincerely, 


Tue ABEL PUBLISHING COMPANY. 
(Signed) Chas. L. Abel. 
Cla: Rp 


Automobile Owners, Garagemen, Mechanics, Repair- 
men, send for free copy of our current issue. It cone 
tains helpful, instructive information on overhauling, 
ignition troubles, wiring, carburetors, storage batteries, 
ete. Over 120 pages, illustrated. Send for free 
copy today. Automobile Digest, 541 Butler Bldg., 


Cincinnati. 
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Ford Owners 


Fords run 34 miles per gallon on cheapest gasoline o 
half kerosene, using our 1921 carburetor, — Increased 
power; styles for all motors; attach yourself. ‘Money 
hack guarantee; 30 days trial. Big profits to agents. 
Air Friction Carburetor Co., 1511 Madison St, Day- 
ton, Оһо. 
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ELECTRICIT 


The Short Cut To Big-Pay 





$3,500 to $10,000 a Year 


You, Too, Can Do It 


How long are you going to putter along 
in your long-hour, small-pay, no-future 
job, earning $20 to $30 a week, when 

ou can earn the same amount in a few 
ours as an Electrical Expert? 


Why drag along in this way when with a few 
short months of training under me, through my 
easily-learned, quickly-grasped, right-up-to-the 
second, spare-time, home-study course in Prac- 
tical Electricity you can quickly fit yourself for 
one of these big jobs, the kind that pay $3,500 
to $10,000 a year? 


Take my Home-Study Course "short cut” to the big 
pay job in the big field of today, Electricity. 


mannana, аай 


L. L. Cooke, Chief Engineer, 
Chicago Engineering Works, 


1918 Sunnyside Ave., Chicago, lik 
_ Dear Sir: Send at once Sample Lessons, your 
Еа Book, and full particulars of your Free Outfit 
an 


Home Study Course —all fully prepaid, without 
obligation on d part. к 








I Give You A Real Training 


As Chief Engineer of the Chicago Engineering 
Works, I know just the kind of training you need to 
succeed as an Electrical Expert. My course in Elec- 
tricity is so simple, thorough and up-to-date that you 
can easily understand and apply every line of it—no 
big words, no useless theory, no higher mathematics — 
gs plain, every-day, straight-from-the-shoulder, man- 

man English—the kind you and I use every day. 


Your Success Guaranteed 

My course is backed by an iron-clad guarantee that 
insures your success and satisfaction. I рну will 
refund every cent paid me in tuition, if you are not 
fully satisfied. No other school will do this for you. 
Back of me in my E index stands the Chicago 
neering Works, a Million Dollar Institution. 


Free Electrical Working Outfit 
To make your success certain I give you tools to 
work with—a splendid big outfit of electrical instru- 
ments and supplies. No chance for failure here. 


Save $45.50 By Enrolling Now 
By enf£olling now you can save $45.50 on the regular 
low price of my course. But you must act at once. 
Write me today, for my Big Free Book, “Ноу To 
Become An Electrical Expert." It’s the first step 
towards bigger pay. 


Yours for success, 
L.L. Cooke, CHIEF ENGINEER. 


ngi- 


Cricaso ENGINEERING WORKS 


Dept. 29 1918 Sunnyside Avenue, Chicago, Illinois. 
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DIO NEWS 


Perpetual Motion 


ЕК APS it may be as well to blame it on the very 

unusual hot weather—at any event for the last 

ем months we have been receiving perpetual 

motion schemes each and every day, sometimes 

one in each mail, from well meaning but sadly 
misguided “inventors.” 

It would seem that in this age of enlightenment, 
abounding in scientific publications, the perpetuum mobile 
fanatic would have died out long ago, but sad to say, 
such is not the case. He thrives merrily, and seems to 
multiply at an amazing rate. We hope—against all hope 
—that if a few thousand perpetual motion fiends see these 
lines, they will desist from their fruitless, time-and- 
money-devouring obsession. 

Without wishing to offend anyone, let us state right 
here, that a very careful analysis of several hundred 
perpetual motion manuscripts on file at our office, dis- 
closes the simple fact that the authors of the schemes 
usually have very little—often no knowledge—of ele- 
mentary, let alone of higher, physics and mathematics. 
If they had, they would of course never pen their manu- 
scripts. Most of their "free power" schemes naturally 
exist only on paper—not one in a thousand ever having 
the courage of his conviction to build his contraption. 

. Many are seeking capital to finance their brain-storms, 
. and become deeply insulted, if we tell them the reason 
why their pet dream will never turn a wheel for a minute. 

Most of these innocents do not even know that the 

' United States Patent Office accepts no patent application 
of any device that smacks even remotely of perpetual 
motion—unless a working model is submitted. Needless 
to say, so far no model that worked has ben submitted 
or ever will be. But even this knowledge will not deter 
our well-meaning friends, because they argue that THEIR 
machine will revolutionize all industry, and for that 
reason society has conspired against them, to shut them 
out and prevent the adoption of their inventions. 

On the other hand, it is comparatively simple to build 


a perpetual motion machine, given a few conditions, 
to wit: Ist, eliminate entirely all the gravitational in- 
fluences from the machine—friction, in other words; 
2nd, do away with ALL heat losses; 3rd, enclose the 
machine in a perfect vacuum, to eliminate air resistance. 

Given these requirements, you only need to start the 
mechanism and it will run "forever —if you renew the 
wearing parts from time to time. Unfortunately condi- 
tion 1 and 2 cannot be realized so far as our earth is con- 
cerned. Condition 3 can be approximately carried out. 

Celestial bodies such as the earth, the moon, the 
planets fulfill all three conditions to a certain extent, but 
they will not roll on in space "forever." Our „earth 
“runs” in a perfect vacuum and encounters no friction to 
speak of, except in tidal influences. But certain gravi- 
tational influences will reduce its speed or bring it to a 
stop at some time, tho this may be millions of years hence. 

Yet the scientific man, who knows his physics, can 
build machines that run practically forever—but such 
devices make use of energy or forces abounding in nature, 
from which they derive their propelling or driving power. 
Such machines therefore are not in the ranks of the per- 
petuum mobile. To mention a few. There is in existence 
a clock that has run for many years without winding. 
It works by the natural expansion and contraction of 
metal bars, due to the change of temperature during the 
day. Of course the "power" gained is very little, just 
sufficient to drive the clock. 

Then there is a similar device which works on a hygro- 
scopic principle—the prevailing humidity and subsequent 
dryness in the air stretching and contracting a hygroscopic 
member, thus furnishing a few "flypower". 

Further there are a host of devices—but few actually 

` working—based upon capillary action. Minute quantities 
of liquids are raised up thru wicks or the like and the 
raised liquids thus elevated perform apparently microscopic 
amounts of work. But in reality they do not. 

H. GERNSBACK. 
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The Moving Platform Lunch 


E have had wished on us during 
the past few years about all of 
the moving platform schemes 
that we thought our able in- 
ventors could concoct. But at 
last something quite new looms on the 
horizon—nothing less than a moving plat- 
form provided with table and chairs so 
that you may now travel while you dine. 
Perhaps you have always had a great 


tables, by means of moving conveyors, as 
shown in the illustration. 

The patrons sit down at the first empty 
table that comes along, and either con- 
sults a menu to be found on each table or 
have already consulted a menu at tke en- 
trance of the restaurant. The inventor 
has provided means whereby special 
dishes can be ordered when the patron 
first enters the restaurant, so that they 





pick up the dishes they desire. After 
passing the last serving counter, the diners 
pass before the cashier’s desk, where they 
pay for the amount of food they have 
selected. The diners may sit at their 
table and travel around the circuit until 
they have finisht their meal; then if they 
desire any more food, they select it and 
pay for the same when they make the 
second trip past the serving counters and 





BRIDGE ТО 
INSIDE 
CONVEYORS: 


The Moving Platform Lunch Room is the Very Latest Idea 
Platform and Select Whatever Dishes They Ma: 
Reach the Cashier and Pay for the 
ite Matters a Whole Lot, and Brother—We Can't Refrain From 
ind of the Individual Who Changes His Selection Mentally Several Times Before Fi 
Wants. If His Brain Does Not Function Specifically and Most All-Fired Quickly, He Will Still be CogitatingJOver the Kind ofi Soup He 
Himself in Front of the Pie Counter! 


That Comes Along on the Movin 
After Passing the Last Serving Counter They Е 
Slogan—''Have the Correct Change Ready” Will E 
Worthy Invention—Can You Imagine the State of 


fancy to eat on a railroad dining car and 
here is one way of realizing your desires, 
especially if the walls are painted with 
waterfalls, mountains, and other scenic 
embellshments. Besides providing the 
novelty of traveling along as you dine, 
Mr. Lazarus Muntean, of Highland Park, 
Michigan, has provided a scheme for serv- 


. ing a large number of people in a mini- 


mum of time, and we find his invention 
very interesting and scientifically worked 
out indeed. 

In the first place, Mr. Muntean's scheme 
calls for one or more loops of a moving 
platform, to be driven by electric motors 
or otherwise, and which platforms en- 
compass the kitchen department, as the 
accompanying illustration shows. In the 
kitchen we find the necessary ice boxes, 
steam tables and ranges, etc. The vic- 
tuals are supplied to the serving counters 
in front of which the diners move at their 
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Well, Here's Wishing the Moving 


will be ready when he arrives before the 
proper department service counter—meats, 
vegetables, pies, ice cream, etc. A small 
personnel is required only to dispense 
coffee and tea and keep the shelves of the 
serving counter filled with food. The 
dishes on the menu are made up in the 
same style as many of us are familiar 
with in the well-known Automat res- 
taurants to be found in the larger cities, 
such as New York, Philadelphia, and 
Chicago. 

The moving platform arrangements can 
be built in different ways to suit the re- 
quirements of different sized restaurants 
and depending upon how many people are 
to be served during the rush hour, such 
as at noon or in the evening. The table 
and chair platforms may be hooked up in 
trains, or they may also be joined to form 
a continuous platform or chain of tables. 
Of course the speed at which the tables 
move is slow so that the patrons can easily 
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in Restaurants. The Patrons Upon Entering the Restaurant Seat Themselves at the First Empty Table 
Desire as They Move Slow! 
ount of Food They Hav 


Past the Soup, Meat, Fish and Dessert Counters. 
Needless to Say the Well Known Trolley 

ing of the Humorou: Side of this Really 
Selecting the Dish he 


ants, When He Finds 


tform Restaurant Every Success. 


cashier. Soiled dishes are transferred to 
endless belts which carry them to electric 
dish-washing machines in the kitchen. 

The individual dining tables which 
move along on the platform are most 
ingeniously designed. Each table is fitted 
with an electric lighting fixture and shade 
as well as electric motor operating a fan. 
In the center of the table the inventor pro- 
vides a fountain from which ice cold 
drinking water may be drawn from the 
spigot, the ice and water being contained 
in a compartment under the platform. 
The drinking water systems operated by 
an electric motor-driven pump. Thus, if 
the diner wants a breeze, he has but simply 
to push a button and the fan starts up, 
or if he wishes more light he clicks on 
the lamps in the electrolier. 

Necessary electric current is supplied to 
the motors and lamps on each table thru 
a third rail and contact shoe arrangement, 
as the drawing clearly shows. 





300 Mile Gun Now Possible 


By H. WINFIELD SECOR 


HERE was recently exhibited in 
New York City a very remarkable 
invention—a new form of gun using 
powder as the propellant, and 
which device, paradoxically, bids 
fair to find as many applications in peace 
time as in war. The accompanying photo- 
graphs and diagrams show -some of the 
features of this wonderful gun, a small 
model of which was demonstrated before 
experts by Dr. Miller Reese Hutchison, 
formerly chief engineer to Thomas A. Edi- 
son. The model of the gun was shown in 
action on the 51st floor of the famous Wool- 
worth Building in New York City, and so 
accurate was the control of the explosive 
and its propelling power, that a steel pro- 
jectile measuring about 4 inches long and 
14 inch in diameter was fired point blank 
thru a 3; inch steel plate. The gun was 
fired against the office wall and also down- 
ward toward the floor, with the 34 inch steel 
plate interposed of course. It was really 
uncanny to think for a moment that such a 
device could be perfected, using powder as 
the active agent whereby it could be deter- 
mined before-hand, that such a projectile 
would just pierce the steel plate, and would 
not pàss on thru and kill a dozen people or 
so in its ownward flight thru floors and ceil- 
ings. But the wonders of science seem to be 
unlimited and one of the accompanving 
photos shows that this feat was not only 
performed once, but several dozen times on 
this same piece of steel plate, and further- 
more, the gun was fired right before the ex- 
perts. The writer of this article was present 
when one of the projectiles was fired thru 
the plate. 
NO NOISE, SMOKE, FLASH OR RECOIL 
Before going any further it may be well 
to state that one of the principal peace-time 
applications of this remarkable gun is its use 
in fastening patch plates to holes in ships 
under water, the gun operating when sub- 
merged just as well as in the air. Smokeless 
powder is used which eliminates the smoke 
factor; there is no flash at t 2 muzzle, when 
the projectile leaves it at a velocity of 5,000 
feet per second or higher, it being possible 
to raise this velocity to almost any desired 
factor within reason, the inventor states; 1t 
is noiseless owing to the slow release of the 
gases, somewhat similar to the Maxim 
silencer; and finally although the projectile 
leaves the gun at such a high velocity, the 
recoil is reduced to almost zero. In one test 
the gun was supported on strings and fired 
and it moved backward or rebounded but 
one-tenth of an inch. 


As will be seen from the illustrations, the 
projectiles used in the demonstration are 
threaded for about two-thirds of their 
length. Thus when they are fired into the 
steel plate in which. they are very firmly 
held, there is left protruding about one inch 
of good threads, so that a patch plate or 
other member can be placed over the 
threaded studs, a nut can be put on the 
same and tightened up to draw the plates 
into position. 

We show in the accompanying illustra- 
tion how under-water divers can use this 
new high velocity gun for shooting threaded 
rivets into the steel plate of a vessel's hull, 
so as to secure a steel patch plate over a 
hole or leaky seam, etc. The model of the 
gun demonstrated and shown in the photos 
is the one suited for ship repair and other 
steel work; it resembles in size and design 
the pneumatic riveting hammers with which 
everyone is familiar. The gun proper is 
shown in one of the diagrams and measures 
about 10 inches long and 124 inches in 





Noiseless, Smokeless 
Gun Has No Recoil 


diameter and is made very substantially of 
a good grade of steel. The interior of the 
gun is specially designed and patents are 
pending on it, so that the full details of the 
interior mechanism are not available just 
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yet, but a few points of operation, as ex- 
plained by Dr. Hutchison, will show how 
this gun has proven the банер surprise to 
ordnance experts in a decade. The main 
secret of it is that it burns the powder in a 
new way, so that about 85 per cent of the 
energy in the powder is utilized instead of 
about 10 per cent, the usual factor in mod- 
ern ordnance. The powder is burnt slowly 
and the gas is allowed to accumulate so as 
to develop a very high pressure, which fires 
a projectile in the model shown, with the 
astonishing velocity of approximately 5,000 
ft. per second, about twice the velocity of 
the highest speed of a rifle bullet fired from 
the modern army rifle. There is no energy 
wasted in forcing the gun backward, or as it 
is commonly termed, recoil or kick, owing to 
the extremely high velocity at which the 
projectile leaves the gun, which makes an- 
other saving of power. The idea is that the 
velocity is so quickly acquired that there is 
no time for a recoil to be developed. 

Furthermore, it was stated that the ex- 
plosive factor for a given size of gun, pro- 
jectile, as well as grade and quantity of 
powder being known, the armor-piercing 
properties of the projectile could be calcu- 
lated very exactly so as to serve for a check 
on further firing. 

One of the photos shows two pieces of 


steel angle bar riveted to a flat steel plate 
by this gun, the mass having been cut thru 
the center of the rivets, so as to show just 
how they are held after they have past thru 
the 34 inch steel plate. All that one hears 
when the gun is fired is a slight hiss and then 
a faint clink as the projectile pierces the 
steel plate. Due tothe great amount of heat 
developed, at the point where the projectile 
pierces the plate with such terrific force, a 
small burr is thrown up on both sides of the 
plate, so that the holes in the patch plate or 
other member to be secured over the studs 
have to be countersunk for this plate to fit 
tightly against the second plate when the 
nuts are tightened up. 

It will give some idea of how firmly the 
studs are held in the metal into which they 
are shot when it is stated that in one test it 
required eight tons' pressure to remove one 
of the studs. 

The efficiency of this new gun in under- 
water riveting was recently demonstrated 
at the New York Navy Yard where Frank e 
Crilley, the world's champion diver, de- 
scended to a depth of 35 feet in a regulation 
diving uniform and shot a projectile thru a 
steel plate 3$ inch thick. Mr. Crilley 
stated afterward that there was no percus- 
sion under water due to firing the gun, and 
also that there was no recoil. It was this 
projectile or slug which was removed from 
the plate by subjecting it to a force of eight 
tons. 


300 MILE GUN CAN FiRE FIVE-TON PRO. 
JECTILE 


The accompanying chart shows what 
would happen if a hostile fleet should lay a 
few miles out of New York City and start 
bombarding the surrounding country with 
300 mile guns, constructed on this new prin- 
ciple. If a large fleet or several of them at- 
tacked our coasts, and started hurling pro- 
jectiles as far as 300 miles inland, it would 
create some panic we can well believe. 
Ordnance experts, who have examined this 
gun have stated that they do not see why 
such a 300 mile range is not possible, and 
it is believed that such a gun could be de- 
signed to fire a projectile weighing five tons 
or 10,000 pounds. In other words, such a 
projectile would be ten or twelve times 
larger than that used in the so-called 
German 70-mile gun which bombarded 
Paris. One of the well known experts 
who was present when the gun was 
fired and explained by Dr. Hutchi- 
son, was Hudson Maxim, inventor 
of smokeless powder, who was greatly 
pleased with the results shown and who 
stated that it was indeed a very remarkable 
demonstration. 

This weapon or device is known as the 
Temple gun, and was invented by John 
Temple, a British subject, who discovered 
the principle in 1915, and really developt it 
after coming to the United States later on. 
This gun is now being examined by experts 
of the U. S. War Department, and for this 
as well as for reasons relating to the patent- 
ing, full details are not yet available, but 
we can be well satisfied for the present when 
we see the results of just what it can do. 

Dr. Hutchison has recently organized 
an association for the investigation and de- 
velopment of worth-while or valuable inven- 
tions, thru co-operative efforts. In other 
words Dr. Hutchison is out to help the 
poor inventor, who has really got something 
meritorious and which would be worth 
patenting. Dr. Hutchison also announces 
that he and his associates have about com- 
pleted an invention which will enable about 
50 to 60 per cent of the deaf-mutes in this 
country to hear and ultimately to learn to 
speak. 
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A Close View of the 
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*'Shoo Threaded 
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From Left to Right.—Wm. E. Williams, Geo. C. 
ean, Dr. M. R. Hutchison, Hudson Maxim, 
and Rear Admiral McGowan. 


A Remarkable Sample of the Work Done With the New 
ечи Gun, а Section Having Been Cut Thru the 
Center of Two of the Bullet-Like Rivets. 
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Over Holes in Vessel's Hull. 
The Gun Fires Perfectly Under 
Water With no Kick. 
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Scientific Pleasures 


By ALICE ACKERSON 


R.and Miss Pleasure-Seeker had 
again come to the city to take 
their annual trip to Coney 
Island's Luna Park. This year, 
however, they were more sur- 
prised than ever, in that everything was so 
much more wonderful. . 

They first inspected the Chute the Pig 
game. Here Mr. Pleasure-Seeker took 
great delight in throwing balls thru holes 
at the bottom of the pens. Whenever a 
ball entered a hole, a door of the pig pen 
automatically opened, and the pig walked 
upon a platform and then slid down a slide 
in a very humorous manner. From here 
they entered the Dodgem Ride. This proved 
a most peculiar puzzler. Seating them- 
selves in a small trolley chair, which was 
quite comfortable and protected by bumpers 
and grasping the steering wheel, they were 
ready. When the current was turned on, 
the chair started to move around in circles. 
Other people also out for pleasure were 
colliding with them. Mr. Pleasure-Seeker 
removed his foot from the switch and his car 
stopt, but still this did not prevent the 
attacks of others about him, who seemed 
intent on dislodging him from his position. 
Grasping the steering wheel and giving it a 
vigorous turn, he stept upon the floor 
switch and his chair shot out at great 
rapidity—backward—BAM! CRASH! and 
a couple of screams! А head-on collision 
or rather his tail end struck the forward end 
of the chair coming toward him. The 
Pleasure-Seekers were all upset. Miss 
Pleasure-Seeker grasped the steering wheel 
this time, and giving it less than a half turn, 
the chair changed its direction and after 
narrowly missing half-a-dozen other chairs 
they had the distinction of being the center 
of a melée which seemed to pile upon them 
from all directions. Squirming their way 
out of this and colliding several hundred 
times, seemingly with every person there, 
the current was finally shut off and they 
emerged. 

These chairs are of very peculiar con- 
struction. They are mounted upon three 
double casters and are guarded by spring 
steel bumpers. Under the seat is an 
electric motor geared to a driving wheel, 
which occupies a position very near 
the center of the chair. This wheel 


engages with the metal floor offering suffi- 
cient friction to propel the chair. A 
switch in the floor of the car turns the 
current on or off and the trolley pole engages 
with a wire screen roof. The current is 
supplied to the motor through this trolley 
pole connection, the wire screen acts as 
one conductor, and the wheels and metal 
floor act as the other conductor, providing 
a ground. The motor and driving wheel 
is pivotly mounted and connected to the 
steering mechanism, so that when the 
steering wheel is turned, the motor is free 
to move in any direction and may be spun 
around and around. 

After the Pleasure Seekers safely reached 
the boardwalk, they entered the House of 
Sappho, where Mlle. Davenport delighted 
them with statuary poses and where .Vo- 
Name, who had been sent out by the 
Treasury Department at Washington dur- 
ing the Liberty Loan Drive, amused them. 
This automaton during exhibits is seen to 
plunge bodily from a speeding automobile 
and land ina position with all his machinery 
intact, ready to walk or ride again when 
directed to do so and when set upon his 
feet. . His actions and appearance forms 
the center of interest to the pleasure seek- 
ing crowds. 

A few moments later our friends were 
proceeding on their way in a tour of the 
park and again something new attracted 
their artention, when Miss Pleasure Seeker 
said, "Oh Jack, look at the pretty cupie 
dolls, won't you win one for те?” So he 
did. This was at the balloon race. Here 
a series of wheels with their cranks at- 
tached, about 12 or 15 of them, are turned 
by the participants in the balloon race. 
These wheels drive a small air pump, fitted 
with a by-pass valve and a governor. 
Should any operator turn his wheel too 
rapidly, the by-pass allows the air to 
escape and the balloon with a number 
assigned to it corresponding with the wheel, 
loses that much air. The participant who 
bursts his balloon first is the winner and 
walks off with a doll. 

Mr. Pleasure Seeker was the fortunate 
victim in the twelfth round. 

The excitement from the other rides 
having worn off bv this time, both Mr. and 
Miss Pleasure Seeker launched their attack 
upon the Tickler. This mirth-provoking 


contrivance consists of three flat disks, the 
two extreme disks rotating in one direction 
and the center disk in the other direction. 
Upon these, five circular cars with their 
occupants are stationed, each car holding 
about six passengers who grip the side 
rails tightly. The cars are surrounded by 
gigantic inflated tires so as to take up the 
shocks as they bump around and slam into 
each other. Having seated themselves in 
one car, they proceeded on their wild ex- 
cursion as the disks actuated by electric 
motors were started. As a matter of fact 
these disks practically play ping-pong with 
the riders, tossing them from one whirling 
segment on to another, and every time they 
do so the motion is changed with regard 
to direction. Bumps? Of course, and en- 
tirely unavoidable. 

Some of the Jatest pleasure tortures may 
be found in recent patents of several indi- 
viduals, one of them having been issued to 
Charles Austin Hoadley. This is a merry 
go-round or a carousel, in which the occu- 
pants move around in a circle while the 
floor on which the chairs or horses are 
stationed undulates constantly. It is clear- 
ly illustrated in our sketch. 

Another clever patent was issued to 
Charles Jacobs. This consists of a series 
of dummy figures, the heads of which are 
inflated; a baseball is thrown at the objects 
and if a head is hit, the head bursts. The 
greater the number of heads a person 
breaks, the larger the prize. The bodies 
of course are firmly fastened to the table 
and clamps are arranged so that another 
head may be rapidly adjusted. 

One of the greatest tortures is an ainuse- 
ment device, a patent on which was granted 
to Harry W. Peterson. In this device a 
series of cars pass over a continuous oval. 
path, the tracks of which have curvatures 
and many irregularities. The body of the 
car is mounted upon springs, affording it 
perfect freedom of action, which, together 
with the shape of the tracks, causes the 
body to swerve violently and to pitch up 
and down and rock from side to side, as it 
proceeds on its course. This is also clearly 
indicated in our illustration. Two circular 
disks at either end cause friction upon a 
cable to which the cars are attached, giving 
them their forward movement. 


Realistic Flag Waves at Night 
By J. D. HOUSTON 


It may seem 
strange аз а coincid- 
ence, but I conceived 
the idea of my device, 
simulating a waving 
flag, on July 4, 1920. 
That day was quite 
calm and the flags 
drooped, which sug- 
gested the thought of 
the desirability of 
something to keep it 
waving, so that it 
would not depend on 
the wind. It was not 
long before the ideas 
embodied in my in- 
vention came to me 
after that, with the 
further thought that 
it could be so made 
as to show a fine 
effect at night by 
being illuminated. 
As is seen from my 


of Glass Cylinders on 
in a Wavy Formation. 
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This Clever Waving ge | Effect is Created By Доорду a Series 


ch Are Printed the Stars and Stripes, 
Electric Lights are Placed in the Tubes. 
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patent drawing, this 
may be done by 
throwing a spot-light 
on the face of the 
flag, which in that 
case would be made 
of opaque rollers. 
Another way is to 
make the rollers of 
hollowglasscylinders, 
stained so as to show 
the stripes and starry 
field, and illuminate 
them by the insertion 
of electriclightsinside 
of the cylinders. 
This Luminous 
Flag presents a won- 
derful effect mounted 
in a park at night, 
flashing and gleaming 
among the foliage; 
also wren used in the 
halls of patriotic or- 
ganizations. 


REVOLVING | 
GLASS 
CYLINDER 





^N D 


MPAIGN 


22а 


CHUTE ` 





Эш. Pleasuresceker oe des C Coney Island and Behold the Giant ‘‘Dip-The-Dip” Wheel (1). They Enjoy the Night View in Luna Park (3) and 
of the the Heads of the Figures at (4) Break When Hit. Fig.5 Showsa New 








the Human Fountain (2). The Balloons Fo 

opsy Turvy Carousel азе Recently P ated, While at (6) We Se* One of Coney's New Electr.c Trolley Boats. Fig. 7 Shows a New Spring Controlled Roller 

Coaster Car and at (8) We See the Whirling Disks and the Cars Which n {от One to the Other, While at (9) Is Shown the Pig Chute Wies You Throw a Ball 
Whiting Di One of the Holes, a Pig is leased Automatically and Slides Down the Chute. © 1921 by Seience-and Invention 
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Projecting Pictures In Daylight 


S long ago as 1897 experiments 
were made with a fine cloth 


impregnated with gelatine 
and covered with copal var- 
nish as a lantern screen. 


Nothing came of it. Ten years later 
by using curtains alongside the screen, 
these curtains reaching out towards 
the audience, the attempt was made 
to put the screen in ап individual 
obscurity, so that it would display 
projections of views altho the room 
proper might be lighted or in day- 
light. An arc lamp on 110 volts cir- 
cuit, working at 30 amperes and some 
seventy feet from the screen gave ex- 
cellent results for an audience of 350 
people. It was about this time that 


a Belgian, de Mare, produced effects 
by projecting the slides from the 
wrong side of the screen; he even 
succeeded in doing this in the open 
air and he gave it an English name, 
“Without Darkness.” Seven to nine 
amperes were used per square meter 
of screen for a room in very strong 
light, while it might go down to five 
amperes for less brilliantly lighted 
rooms. Later, other inventors tried 
ground glass for a screen, the rough- 
ened side being toward the spectators 
and the lantern being behind it so 
that the image passed thru that as 
in the case just described. Some- 
times there was too much light emit- 
ted by the lamp from the dark cham- 
ber in which it was contained, where- 
upon a slightly smoked glass would 
be placed in ‘front of the lantern, 
which cut down the crudity of the 
high lights. An arc lamp working at 


of the screen. 


























15 amperes on a 110 volt circuit was sufficient for 
a screen of 2x3 feet area. 
We then come to specially prepared surfaces 


illustrate here the Dussaud system 


Here the trouble is that for day- 
light projection a very powerful light is needed. 


We of 


and for opaque objects or transparent 
lantern slides—A screen of over 9 
square yards in area with an incan- 
descent 300 watt lamp is used. The 
construction óf the lamp is shown in 
our various cuts. One of its features 
is the perfect ventilation of the dark 
chamber so that the temperature after 
fifteen minutes is less than 80' F. 
The apparatus is shown arranged 
for projecting pictures printed or 
drawn upon a long band of paper 
that can be rolled upon a roller and 
thereby is drawn across the field of 
the instrument horizontally. 'The 
image is reflected upwards thru the 





In the Four Illustrations Above We Show the 
I New French Projector Doing Its Various Stunts. 
Placed With Its Lamp-House in the Inclined 
M Position, It Projects Opaque Objects Up Thru 
the Objective. According to the Position Given 
the Mirror Above the Objective, the Views are 
| Projected on the Ceiling of the Room, or опа 
Vertical Screen, or Elsewhere, as Desired, and 
| Any Number of Successive Views May be Drawn 
Slowly by Hand, One by One Into the Field of 
И View, One of the Illustrations Depicts the 
Manner of Projecting a Pearl Necklace; Others 

Show the Projection of Flat Objects. In All 
| These Cases the Views and Things to be Shown 
Lie in the Horizontal Plane. Another Illustration 
Shows the Lantern Arranged for Direct Projec- 
tion In the Usual Manner. In the Central 

tration, the Operator Holding it in His Hand, 
1 Is Producing Spot-Light Effects With It. 


minem 


objective and projected upon the 
screen. All sorts of solid objects 
can thus be shown. One of the draw- 
ings shows a special form of album 
for postal cards which are being pro- 
jected. One cut shows a book as 
the object to be projected. 


At a Lecture by Einstein 


(Dr. Einstein recently gave one of his famous 
lectures in Vienna. Mr. Samuel of the Man- 
chester (England) "Guardian," who attended, 
had a few thoughts of his own, which he gives 
us gratis. In doing so he merely hoped to 
picture the bewildering thoughts of the audi- 
ence who iried to digest wha: Dr. Einstein 
put before it.—Editor.) 


NE expected him as а voluminously 
bearded Jew, with a vast forehead, 
bright, sparkling eyes, and certain 

obscurity of manner, for this, according to 
the conventions of the light literature which 
moulds our views, is the successful Conti- 
nental professor from anywhere east of the 
Rhine. Instead there walked on to the 
crowded platform a rather tired-looking 
schoolmaster in middle age, clean-shaven 
but for a moustache, eand indifferently 
dressed. 


—— — ÀÀ ——— — —— — 
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The vast Concert Hall was crowded. A 
week before the date of the lecture I had 
ransacked Vienna for a ticket to Professor 
Einstein's lecture on the Relativitats- 
theorte, and though the lecture hall was to 
be the large Concert Hall, with a capacity 
of nearly 3000, neither love nor money could 
procure me a ticket. In the end I obtained 
a place through the courtesy of an Inter- 
Allied Commission—a box seat close to the 
platform, so that I could watch the audi- 
ence at first and then hear the lecturer 
without difficulty. 

The opening remarks of the Professor were 
a disappointment. He seemed to deliver 
them with an indifference begot partly of 
familiarity with his subject and partly of 
contempt for his audience. Then, as he 
advanced into the argument, himself ex- 
hibiting only the mildest interest in it, a 
change came over us. We were aware, to 
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our astonishment, of a sudden capacity for 
thought; we were actually able to under- 
stand him; we were following him through 
bewildering intricacies, and masters of our- 
selves, firm in our sanity. We began to 
forget ourselves. 

"[ strike my hand twice against the ta- 
ble," said the Professor, "one, two. What 
is your description of these phenomena? 
You are inclined to say that two knocks, at 
different moments, have been delivered on 
thesamespot. Isthistrue? Youare aware, 
of course, that this room, placed as it is on 
the earth, is moving through space, firstly 
because the world is turning on its own axis, 
then because the world is revolving round 
the sun, and then because the solar system 
is itself moving through space. It was 
therefore wrong to have said that two knocks 
were delivered on the same spot at two 

(Continued on page 472) 
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Imagine These People to be the Tiniest Figures, Then What They Would See Inside of a Piece of Sugar Is Here Portrayed. The Rings of Electrons Spinning 
Around Their Respective Nuclei Would Present a Most Awe-Inspiring Sight. 


Inside of a Piece of Sugar 


HE modern molecule is the legiti- 
mate successor of and the word 
itself is the.synonym of the atom 
of the old-time philosophers. The 
old atom was supposed to be the 
smallest possible division of matter, ac- 
cording to the epicurean theory. Less than 
two hundred years ago modern chemistry 
was evolved, and the old time atom proved 
to be divisible into smaller parts, and to 
these parts the name of atom was given, 
and the new name molecule was coined. 
Things went along this way very quietly 
until, with the study of radio-activity 


and its phenomena, a new conception of the 
atom was formed, and it was concluded, 
that the atom was a very open-work body, 
somewhat analogous to the solar system, 
having a central nucleus holding bound 
to itself like the planetary satellites of the 
central sun, a greater or less number of 
electrons, the number being invariable for 
the atom of each element in a neutral state. 

The nucleus is supposed to have the 
mass of the atom concentrated in it, and 
the empty space, between nucleus and elec- 
trons, is proportionately comparable to 
that between the sun and the earth. Were 
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it possible to collect the nuclei of enough 
atoms of gold for instance, to fill solidly 
with those nuclei а receptacle of опе 
cubic inch volume, the cubic inch would 
run up into hundreds of tons weight. 

Each atom is charged with energy; 
exactly what goes on between electrons 
and nuclei we do not know, but if we 
could unchain the energy of the atoms, 
the coal mines could close, we would cap 
the oil wells and consign hydraulic power 
stations to the scrap heap. 

In our last issue we showed some pigmy 

(Continued on page 471) 
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Inl&-less Printing 


By PROF. T. O'CONOR SLOANE, Ph.D., LL.D. 


Ever since the days of Gutenberg 

we have been accustomed to type 

and ink in order to make imprints 
upon paper. If we wanted a black im- 
print we used black ink. If we wanted 
to use three colors we make use of the 
three-color process, and use in succession 
yellow, blue and red inks. 

Whoever has visited a printing plant 
where much ‘printing is done must have 
been imprest with the fact that it is a 
messy and wasteful procedure. Not only 
this, but a considerable amount of time 
is lost in the so-called “make-ready.” This 
in printer’s parlance means underlaying 
and overlaying the cuts and type with fine 
pieces of tissue paper in order to get a 
perfect impression. To make-ready a 
form of sixteen pages for printing Science 
& Invention, takes three expert workmen 
at least two days steady work in order 
get the electrotypes which are used 
print each page of the magazine, 
to register properly and to get perfect 
copies in the end. Then again after we 
start running, the ink must be watched 
very carefully and much paper is spoiled 
in the process. The magazine publisher 
figures as high as 8 per cent. wasteage 
in paper, which runs into tremendous 
amounts during the year; and if three 
colors are used, as for instance for the 
cover, the publisher must at least expect 
to have from 12 to 15 per cent paper 
wasteage, due to spoiled sheets, imperfect 
impressions, sheets that offset against each 
other, sheets that smudge, etc. Will we 
always have to contend with such crude 
methods as are in use today? We think 
not. The day is coming when we will 
print without inks; when sheets will no 
longer be able to smudge; when they will 
not offset against each other; when the 
output will not be reduced by sheets stick- 
ing together due to static electricity in 
the air; when it will not be necessary to 
make-ready at all, says H. Gernsback. 

Indeed, this is not a mere imagination 
but it can be accomplisht by anyone who 
will spend a certain amount in experi- 
menting in order to turn out a commercial 
machine to do the work. Any of our 
readers can do the trick experimentally by 
reading what follows. We believe this 
article to be important enough to set peo- 
ple thinking along these lines, as we are 


OR some centuries now we have 
had with us the printing press. 


firmly convinced that sooner or later ink- 
less electro-chemical printing will come 
into use. We are certain that the next 
ten years will see the idea adopted. 

We hear and read a great deal nowa- 
days about wireless telegraphy and tele- 
phony and we may soon see the wireless 
transmission of power, so the idea of ink- 
less printing harmonizes with the move- 
ments of the day. 

If we go back a couple of generations, 
we find that inkless printing was used in 
the Bain chemical telegraph. In it a paper 
tape, impregnated with a chemical salt, 
past between the terminals of an electric 
circuit, and when the circuit was closed, 
a current would pass thru the somewhat 
damp paper, would precipitate coloring 
matter, such as iodine, in its pores and 
on its surface, so that the dot and dash 
signals of the code would be printed with- 
out ink. This principle has been used 
frequently since then in  telegraphy, 
potassium iodid being one of the favorite 
salts with which to charge the paper. 

Our illustration shows a project for 
carrying out chemical printing, and is in- 
tended to suggest the possibility of doing 
color printing by this system. "The colors 
produced on paper, by passing a current 
of electricity thru it, may be varied by 
several methods. One of these methods 
is the impregnating of the paper with a 
solution of a chemical, which will be de- 
composed by the passage of a current, 
irrespective of the material of the elec- 
trode. 

Paper charged with a weak solution of 
starch and potassium iodid will give a 
deep blue color if a current is past thru it. 
If the starch is omitted, the color will be a 
brown. These colors are produced irres- 
pective of the material of the terminals. 

In other cases the material of the ter- 
minals will affect the result. If the paper 
is impregnated with potassium ferrocyanid 
and if one of the terminals is of iron, a 
stain of Prussian blue is to be looked for. 
For many dyes we know that tin salts are 
a powerful mordant, so that at once the 
suggestion will occur that a tin terminal 
might be sufficiently decomposed by an 
adequate current to produce a mordantirg 
effect upon some dye in the paper. One 
even thinks of the possibility of producing 
the gold salt known as the purple of 
Cassius. A more prosaic color may be 
looked for, if the paper were charged with 


one of the tannic acids. An iron electrode 
used with this chemical would give old- 
fashioned writing ink. It would be an 
easy matter to investigate various ink for- 
mulae to see if other inks could not be 
produced by an analogous chemical action. 

We speak of electrodes and thereby we 
would ordinarily understand a solid ter- 
minal of an electric circuit. But suppose 
that we substitute, for such, the rolls as 
shown in our drawing, and furthermore, 
suppose that the rolls carry letters and en- 
gravings on their suríace. As they ro- 
tate these letters and designs will form or 
produce images of themselves upon the 
prepared paper virtually printing text and 
illustrations. It would merely be a mat- 
ter of ingenuity and of rather simple re- 
search to carry out this idea. The re- 
search would involve the finding of prac- 
tical color-producing combinations. Here 
the chemical or chemicals in the paper and 
material of the rolls would come into con- 
sideration. 

It would seem that great speed could be 
obtained by chemical printing. Bain worked 
with a circuit permanently and con- 
stantly closed as far as the chemically 
treated tape was concerned. The open- 
ing and the closing of the circuit was done 
by an ordinary telegrapher's key at the 
distant sending station. His object na- 
turally was to avoid the recording ma- 
chinery of the Morse instrument, with its 
complexity. It will be remembered that in 
the early Morse instrument, a blunt 
stylus was sometimes used, indenting the 
paper and sometimes an inking stylus was 
employed. In both cases the stylus had to 
be prest against the paper for making 
marks or removed therefrom for the 
marking to cease. This required compara- 
tively heavy mechanism and a good deal 
of mechanical complication, but Bain with 
his chemically treated paper tape, and his 
two electrodes with the paper intervening, 
did away with the heavy styluses with 
their attendant mechanism, and with the 
annoyance of the ink font. 

What an advance it would seem, if 
the cumbrous printing press, with its 
enormous pressure, could be done away 
with, and the light fingers of electricity 
could be made to trace any desired char- 
acter on a sheet of paper passing thru 
roller terminals. The pressure could be 
very light and the operation would be 
very quick and positive. 


Vertical Rising Airplane 


The airplane shown in the accom- 
panying illustrations and devised by 
a California flier, represents a dis- 
tinct departure in design. In order 
to enable the machine to rise verti- 
cally from the ground, a horizontal 
propeller is placed in an opening in 
the center of the upper wing. There 
is an opening also in the lower wing 
so as to permit the proper stream of 
air to pass down and escape from 
the horizontal propeller. This hori- 
zontal propeller brings about several 
new ideas in maneuvering an air- 
plane or heavier-than-air flying ma- 
chine. First, such a machine is 
claimed to be capable of rising 
abovethe ground vertically or near- 
ly so, thus requiring a minimun 
of space in rising or alighting. Also 
the horizontal propeller will aid in | 








ally, апа finally, it will enable the 
machine under the proper condi- 
tions to hover in approximatel 
one spot, which is a very desirable 
feature of course in military obser- 
vation or in aerial photography, 
such as map making, etc. 

A single high-powered engine can 
be arranged to drive both the 
usual propeller, as well as the 
horizontal propeller, by employing 
suitable gearing, etc. Otherwise 
two engines may be used, one for 
driving the vertical propeller and 
the other for driving the horizontal 
air screw. Possibly the double 
engine drive would prove the most 
satisfactory, but with careful design 
a sufficiently flexible control of 
either propeller can undoubtedly be 








causing the machine to lower gradu- 





obtained from a single engine. 
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The Transformation of 
Professor Schmitz 


By GEORGE R. WELLS 


PEAKING of thrills, I believe last 
Saturday night gave me more than 
enough thrills and chills to last a 
lifetime. Poe’s drunken adventures 
were tame in comparison. And it 

has all happened so quickly and so awfully 

that it seems to be a nightmare; a phan- 
tasm of the Devil’s own doing. But no! 

It is not a phantasm. It is real. It all 

happened between 6 o’clock Saturday eve- 


©“... ‘No, Answered the Professor. 
Thru, Anyway. . . . 


ning and 4 o'clock Sunday morning. 
Right now, Leo has a bandage around his 
head in evidence of its realty, and I am 
as nervous as if I had seen a ghost. The 
ending of a life so suddenly ; it is incredi- 
ble. But of course you do not under- 
stand. Let me start at the beginning. 
Then you will understand my sorrow. 
Leo and I had always experimented 
with wireless and instruments of an elec- 
trical nature. Our dreams were of a 
brilliant future, when we should startle 
the world with some wonderful achieve- 
ment in electrical engineering. Thus, with 
our hopes high, we came to Kansas State 
College, where we enrolled as electrical 
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“You Are Experienced at Wireless. 
Leo Became Deathly Pale. 


engineering students. One by one our am- 
bitions materialized. We sent and received 
wireless messages at the college radio sta- 
tion. We learned to operate electrical 
motors and generators. Later in the year 
we began wcrking on a wireless telephone. 
Only last week it was completed and 
proved successful. Here is where our ad- 
venture began. We were so delighted 
with our “Wirelessphone” that Leo wanted 
to show it to Professor Reid, head of the 
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You Just Press the Key. 
His Hand Seemed to Tremble Slightly. 


Electrical Department. I believe that 
Prof. Reid is also Leo's ideal, and a good 
man he is for a pattern. When he had 
carefully looked over our instruments he 
said, "You have done fine work boys. I 
am proud of you. How would you like 
to give a demonstration to-night at a 
meeting of the Science Club?” 

Leo was rapturous. “Oh Professor, 
that will be what I call real sport. Come 
on Dick," he said, as he almost dragged 
me out of the office, "here it is, five o'clock. 
We will have to move some if we get that 
aerial up and the instruments ready in 
time. The Science Club is supposed to 
meet at seven-thirty." 
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It is needless to say that we were ready 
before time. We were as happy as two 
"kids," over our prospect. Of course we 
were supposed to be dignified college men. 
That is what our Rhetoric teacher tells 
us quite often, but we were not concerned 
with our Rhetoric teacher just then. We 
began to speculate on how many our audi- 
ence would be, what they would do, and 
whether or not they would be pleased with 
the demonstration. Our chatter did not 
last long, however, for soon the people 
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I Will Getin Myself. I Wantto be the First Person to Go 
he Professor Motioned for Leo to Press the Key and . . .”” 


began to come in. By seven-thirty nearly 
all of the two hundred seats were occu- 
pied. As our stunt was the last one on 
the program, we took seats a short dis- 
tance from the front of the room. On 
the front row of seats, and directly in 
front of me, sat a singular looking old 
gentleman. 

"Who is that fellow, Dick?" said Leo. 
smiling. "Is that Steinmetz?” 

"Steinmetz?" I said. “I suppose it is. 
I don’t know him.” 

“Crazy” whispered Leo. "Steinmetz is 
the head man in the General Electric Re- 
search Laboratory. Of course that is not 

Continued on page 463) 
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Mair Removers 


By JOSEPH H. KRAUS 


IE Frequently 
Ё Used by the 

When 

formed, Removing Hair 


The De 
Stick. 
the Stick is Heated 
Prest upon the Hair 
Then Jerked Away 


REIS 


liatory 5 
e End of 


HIS discussion is intended for 

the more beautiful of the species 

and therefore, the male sex may 

refrain from reading it—but will 

they? It concerns hair removers 
in which category are included, depilatory 
powders, pastes, liquids, depilatory sticks 
and numerous other ways and means of 
removing superfluous hair. 

Without a doubt the presence of hair on a 
girl's or woman's face is a very disagrecable 
and touchy problem, at any rate it seems 
so to the imaginative young debutante, who 
just knows that everyone notices the hair. 
Of course there is nothing her admirer can 
do to alleviate the girl's distress, and in nine 
cases out of ten he never notices the hair, 
unless he is particularly observing and 
usually he is not. Meanwhile the fair one 
resorts to depilatories. 

The main or active ingredient of most 
depilatories is usually a sulfid or a sulfhy- 
drate of an alkali or of an alkaline earth. 
These preparations give out a very dis- 
agreeable odor of sulfuretted hydrogen, 
resembling ancient eggs to a very great 
extent. If strontium sulfid is used in the 
preparation, the odor is not so disagreeable. 
The writer knows of one instance where a 
young woman used a standard depilatory 
in her boudoir, which room was subsequently 
closed for the season on account of the 
sulfuretted hydrogen. 

In use the depilatory, if in powder form, 
is mixed to a paste with water and unless 
the depilatory is tolerably fresh, it is of 
little value. This paste is then applied to 
the area from which the hair is to be re- 
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The Shaping of Eye-Brows 


Is Generall 


Pair of Tweezers. 


Properly Per- 
X-Rays. 


The Electric Needle 
Should Never Be Used 
Except By Experts. 
The Needle Is Inserted 
Into a Hair Follicle to 
the Desired Depth, and 
the Circuit Completed. 


moved. The hair must be cut quite short 
with a pair of scissors before the application. 
It remains in contact with the skin until 
the hair has been softened sufficiently to 
allow for its removal without pain. The 
time when this is possible may be deter- 
mined by trying small isolated areas from 
time to time. Thereafter the skin is 
scraped with a blunt instrument or washed 
with a sponge. 

Too long contact of depilatories with the 
skin should not be allowed, as sometimes 
severe erosions, or even ugly sores, may be 
produced. ‘This after-effect can be avoided 
by using sterilizing precautions and bathing 
or annointing the cleansed area with oil. 

An ordinary preparation could be made 
by mixing two parts of freshly prepared 
calcium sulfid with one part each ol zinc 
oxid and of starch and adding a small 
amount of an aromatic oil, such as oil of 
lemon or of peppermint. This powcer 
should Le kept in well stoppered Lottles, 
and when being used is mixed into a paste 
with water, applied to the skin, and allowed 
to remain for about ten minutes and then 
washed off with water. Many of the best 
known depilatories, advertised thruout the 
country, contain a sulfid or a sulfhydrate, 
put into formulas similar to the above. 
'These depilatories generally cause a slight 
tingling sensation and when tkis begins 
they are to be removed. None of them, 
however, can do more than destroy the 
hair a short “distance into its follicle (see 
article in our July issue for an explanation 
of the hair and its appendages), so that the 
hair will soon Legin to grow again. The 
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Powder Form 

ith Water and 

Then  Washed 
Away. 


Applied, 


A Wax-Like Depilatory. Melted 
and Applied to the Hair. When 
Hard it Is Quickly Removed 
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process is exactly the same as shaving, 
but perhaps a little more injurious, in that 
any sharp sighted observer can immediately 
detect the artifice and see that a depilatory 
has been used. Shaving, for instance, with 
the regulation /ady razor is just as efficient. 

Another form of hair remover takes the 
shape of an ordinary pair of tweezers. 
But without a doubt the forceps stimulate 
a growth of new hair in the neighborhood 
of their application and if used upon the 
evebrows will often distort it, so that when 
their use is discontinued a dense forest of 
hair growing in all directions of the con.poss 
results. In cases of hairy moles a knife is 
sometimes used to remove the hair. 

Then there are hair removers which rely 
upon extracting the hair with the root and 
removing with it at times even its protecting 
sheath. One form is a mixture of fifty 
minims of tincture of turpentine, one hun- 
dred minims of oil of turpentine, two grams 
of castor oil and six grams of alchohol with 
collocion added to make up four ounces. 
This is repeatedly applied for several days 
so as to leave a film upon the skin which 
becomes heavier with the repeated applica- 
tions. The film is then quickly removed 
like peeling off a porous plaster and the 
hair is removed with it. It is claimed that 
no pain is attached to the process but we 
much doubt this. Still another depilatory 
is made in a stick form by fusing nine parts 
of rosin and one part of beeswax. The 
finished product resembles a stick of sealing 
wax; one end is heated sufficiently to soften 


(Continued on page 458) 
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The Paris Police Laboratory For 





T was in yeu eee 
1883 that pere x 
Alphonse lá 
Bertillon $ 
organized K 

the Judiciary 


Identity Service 
in Paris for an- 
thropometric 
measurements 
and photograph- 
ic prints for the 
identification of 
criminals. The 
horizon of “Бег- 
tillonage,’’asthe 


French call it, 
grew more ex- 
tended, and 


eventually a lab- 
oratory of scien- 
tific police work 
was established, 
which has devel- 
oped tremen- 
dously under the 


This remark- 
able analyst and his assistants have to 
. work with infinitesimal traces, with a few 
drops of a suspected fluid, with an 
imperceptible stain, minute threads from 
clothes, a few hairs, and the like. If the 
criminal works without gloves, finger prints 
will inevitably be found on the smooth 
surface of the safe, on a tumbler, window 
pane, or on some of the surroundings. If 
figures on a bond or note are changed by a 
bleaching agent, the electrical conductivity 
of tie paper will bechanged. Microscopic 
exan ination with the aid of photography 
will cisclose whether a hatchet was cleaned 
with paper or with a rag disclosing if it was 
used to attack anyone. Notes with sus- 
pected erasures, are studied by ultra-violet 
rays to see if they have been tampered with. 

When the Paris police take possession 
of a scene of a murder they at once telephone 
for experts, the Bureau usually sending 
three photographers, a finger print expert 
and a draftsman. The draftsman draws 
a plan of the place where the crime was 
committed, and his colleagues photograph 
every possible detail of importance. The 
most elaborate examination of the victim 
tells exactly how he has been murdered. 
Blood stains and every other indication are 
collected for analysis. Finger prints are 
searched for everywhere, on window panes, 
bottles, and papers. Here the greatest 
care has to be exercised in the way each 
piece is taken hold of, to avoid the impress- 
ion of finger prints by the inspectors 
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themselves. A special receptacle for hold- 
ing bottles, tumblers and the like, so that 


they can be transported to the laboratory 
without impairing any finger prints, is 
shown in one of our illustrations. M. 


Bayle has devised a special photographic 
camera, shown also, for photographing 
finger prints under the light of two 2,000 
candle power nitrogen lamps. Another 
illustration shows the print of the right 
hand thumb of a known criminal magnified 
five times, as on record in the police labora- 
tory. Our next photo shows a thumb 
print found on the scene of a crime perhaps 
on a tumbler, or bottle. The numbers 
indicate eighteen points of identification, 
making it certain that they are the thumbs 
prints of the same criminal. An envelope 
with wax seal, may prove to contain sheets 
of paper, instead of bank notes. By 
dissolving off the wax, it can be determined 
whether the wax seals have been tampered 
with. By soaking it in water so as to 
dissolve the paste, it can be found whether it 
was opened in that way. In one case a 
little speck of wax found on the wrong part 
of the envelope is attributed to tampering. 
Sometimes enough of such indications are 
found to tell that the offense was committed 
in the bank itself. 

In one case it was important to ascertain 
if a hatchet had been wiped with a piece of 
newspaper belonging to the criminal. If 
so, the hatchet would be indicated as having 
been his property. The dust from the 





hatchet was col- 
lected dyed with 
Selleger's re- 
agent, and was 
examined under 
a magnification 
of 3,000 diam- 
eters. The dust 
proved to be 
filaments of cot- 
ton, to that ex- 
tent exculpating 
the supposed 
criminal, as it 
had not been 
wiped with the 
paper in his pos- 
session. Salt was 
found on the 
hatchet. Ithad 
simply been used 
to cut a salted or 
pickled ham. 
The ultra-vio- 
let rays produc- 
ed by a quartz 
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direction of a X nae tube mercury va- 
A You ‘May Not be a Finger-Print Expert, but You Can Appreciate How Photographic Science Linked This Criminal 

prominentchem- With His Deed, by Noting the Many Numbered Points of Agreement Between His “Record Print” at Left, and at porlamparenow 

ist, M. Bayle. х Right, Finger Print from Scene of Crime. being studied 





from the point 
of view of utilization for these purposes. In 
case of a bank note, from which the date had 
been removed, a photograph by the ultra- 
violet rays brought out the missing date 
perfectly. A screen is used to cut off all infra- 
red rays, when these photographs are taken. 
It would seem to indicate the advisability 
of using a penetrating fluorescent solution in 
the ink used in printing bank notes, etcetera. 


Electrical resistance is applied to deter- 
mine the identity of samples of paper in 
cases of tampering with or counterfeiting 
bank notes. In one case the counterfeiter's 
paper, or rather the part tampered with 
by him, had twice the electric resistance of 
the untouched portions of the paper. Of 
course it might have been the other way. 
but in either case the identification is 
perfect. The examination of blotting paper 
will reveal perhaps the identity of what it 
has absorbed; it may be chemicals which 
have been used for erasing. 


In one case the examination of the spec- 
trum of stains on shoe laces revealed the 
characteristic lines of the painting of a 
bed in the criminal's cell, and the deduction 
was made that the criminal had strangled 
himself in his prison. 


We only regret that space does not permit 
us to give a more extended description of 
the wonderful work done under the auspices 
of M. Bayle. 


New Theatre Chair Saves Space 


The invention of this new 
theatre chair, due to Robert 
'Trucksess, and which is par- 
ticularly designed for use in 
motion picture theatres and the 
like, provides construction of 
chairs, such that the seated 
patron is merely required to 
move or turn approximately 45 
degrees, while remaining seated 
so as to allow a standing patron 
to easily pass without incon- 
venience to either. 

Part of the seat portion of 
each chair is left off or omitted; 
the left corner is cut away dia- 
gonally, while the right corner 
of theseat is rounded off. From 
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the fore going it will be appar- 
ent that when a person desires 
to pass between the rows of 
seats, theoccupant oroccupants 
of the chairs are merely requir- 
ed to turn at an angle of about 
45 degrees. The manner in 
which the right and left por- 
tions of the seat are shaped 
gives ample space for both 
legs. 

As the installation of such 
seats will afford so much com- 
fort to the theatrical “fans,” 
they will probably be adopted 
in many leading theatres. The 
photographs show just how this 
chair works in actual use. 





Receptacle for 
Transporting Ob- 
jects Suspected of 
Containing Finger- 
иа. a сна 

French Scientists Have Contributed а Great Deal Ё d | uch Withou 

to the Cutting Down of Crime, and Electricity as f z "M Touchin Their 

Well as Chemistry and Photography Have Been } Surfaces. 

Harnessed so as to Work Hand in Hand азап Aid 

to the French Detective Forces. The Photo Above 

Shows an Expert Examining a Suspected Bank Note 

for Erasures by Phot = Pete the Bank Note, by 

Means of Ultra Violet Light, all Other Actinic Light 

Being Screened Off. 


Microphoto of Paper 
Fibers, Compare 
With the Microphoto 
Below of Cotton 
Fibers. 


Here is the Georges Ultra-Violet Mercury 

Vapor Lamp Used in Making Photographs of 
Suspected Bank Notes and Other Paper Й Above Appears Mi- 
Money. Hand Written Notes Which May cro-Photo of Cotton 
Have Been Altered by Using Various Chem- | Fibers. Both of 
icals and Inks, Can Often be Made to Disclose | These Micro-photos 
Their Original Wording or Message. Refer to the Hatchet 
= —- = Shown in Lower Left. 


4, 
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7, 


Photogra Is Once More Brought Into Play, 

as Shown the Photo Above, Where We See 

of the French Camera Experts About to 

tograph Several Finger Prints on a Glass 
Tumbler. 
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It Was Suspected а 
Murderer Had Wiped 
This Hatchet ith 
Paper. Threads 
Were Found on the 
Hatchet and When 
Examined by Micro- : ‚ a 
Photography. They МУЛК A Corner of the Electrical Testing Laboratory Maintained by the French 
ere Found to Be Police Department in Paris. The Investigator Is Here Determining the 
Cotton, Exonerating - Electrica! Resistance Offered by a Solution of Certain Chemical Propor- 
the Prisoner. "n tions. Many Interesting as Well as Wonderful Clues Have Been Dis- 
covered in Th's Laboratory, Which is Fitted With Delicately Adjusted 
Apparatus for Measuring Resistances and Other Factors. 
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120 НР RHONE MOTOR { 


Upper Left.—The Petroczy-Karman Machine as Viewed From Тор, 
а 


ested Use of the Captive Heliocopter. 
3 ” Effect Which Precludes Good Seeing. 
of the Air, Valuable New Knowledge Would be Gained, ^s at Such 


Center Illustration.—A su, 
to Get Rid of the Atmospheric ''Boiling 


de a Great Number of Ascensions. 


By Using 
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Lower Left.—Actual Photograph of the Same Machine Just Before Flight. This Machine Actually 


Astronomers Have Always Felt the Need to View Celestial Bodies From a Great Height in Order 
X e Captive Heliocopter and Ascending Several Miles Above the Surface 
eights Astronomical Observations Would be Greatly Improved. 4 


Captive Heliocopter 


E have publisht in these pages 

descriptions and illustrations of a 

number of heliocopters, as our 

readers are well aware. So far, 

nothing really worth while has 
been produced, and most of the helio- 
copters, that have been built, do not seem 
to be able to kcep their equilibrium when 
aloft. A sudden gust of wind is almost 
certain to throw them over with disastrous 
effects. How is this effect to be over- 
come? 

During the war there was produced a 
machine that actually flew, or rather rose, 
to a great height, and stayed there as long 
as the motors revolved. "This machine is 
shown on this page, and was constructed 
by two Austrian army officers, Messrs. 
Petroczy and Karman. It was a helio- 
copter, which was to be used at the front 
for observational purposes, instead of the 
usual blimps or observation balloons. 

In our illustration in the upper left hand 
corner, the construction of the machine is 
clearly indicated. The structure comprises 
an equiangular, radial, three-armed skeleton 
as shown, made of steel. In each leg of 
the frame work is placed a powerful 120 
Н.Р. Rhone gasoline motor. The three 
motors are all coupled to the central axes, 
which support the two powerful propellers, 
which have almost twice the diameter of 
the frame work. These propellers rotate 
in opposite directions. The idea of using 
three motors was adopted simply in order 
to keep the machine aloft, should one of 
the motors stop; or even if two motors 
stopped, there would be still one motor to 
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operate the propellers to prevent a violent 
descent of the machine. 

In the small lower view, our illustration 
shows the actual Petroczy machine before 
flight. We now come to the novelty of 
the machine, and that is the means to 
stabilize it, and to overcome the danger 
inherent in most heliocopters, which is the 
accidental turning over of the machine 
while in flight. The inventors used three 
cables, which were fastened one to each 
point of the triangular steel structure as 
shown. These thin steel cables were reeled 
out by means of three electric winches as 
the machine rose upwards, the cables 
remaining taut at all times, while the 
machine was in flight. "These cables effec- 
tively stabilized the machine, and many 
ascensions were made. 

When it was desired to come down, the 
propellers were simply rotated slower, and 
the landing was made without trouble. 
The three large steel balls suspended at 
each point of the star-like structure are 
also for stabilizing purposes, keeping the 
center of gravity below the motors. АП of 
this helps to keep the machine from up- 
setting while in flight. 

The deplorable part about this machine 
is that its efficiency was very low. The 
machine itself weighed about 1,300 pounds, 
and it took 360 H.P. to lift it, which is bad 
mechanics. This trouble was due to the 
fact that it had not been realized at that 
time, as it has since been demonstrated by 
our own inventors, as for instance, our 
Mr. Cooper Hewitt and the late Professor 
Crocker, that the secret of the heliocopter 
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lies in enormously large propellers. If such 
propellers are used, the efficiency of the 
machine increases very considerably, be- 
cause the power necessary to lift the 
machine decreases proportionately. 

We are certain that we will see these 
machines in use for sight-seeing purposes, 
once they are perfected. Our suggestion 
on the front cover shows this graphically. 
One of the most important uses for this 
machine, however, will undoubtedly Le 
for astronomical purposes, as depicted in 
our large illustration. It is a well-known 
fact that all astronomical observations 
today are dependent upon the atmosphere. 
Even on clear days the "seeing" is not 
always perfect, due to the "boiling" of the 
air. If astronomers could ascend five or 
six miles above the surface of the earth, and 
mount their telescopes on a reasonably 
steady platform, it is certain that such a 
device would enrich our knowledge in 
astronomy enormously. Of course, the 
Captive Heliocopter will probably not be 
perfected for many years to such an extent 
that it will be possible to actually take 
photographs of celestial objects while the 
machine is at a height of several miles. 
The vibration and swaying of the machine 
would doubtless preclude the taking of such 
pictures, which require a ve ong ex- 
posure, but for viewing celestial objects, 
as for instance, the moon or Mars by means 
of a powerful telescope and using the eye, 
we are quite certain that the Captive 
Heliocopter would prove a great boon to 
our astronomers. 
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Fortunes From Little Things 


By CHARLES FREDERICK CARTER 


their favorite diversion varied 
with cartoons or sectional draw- 
ings explaining the action of 
machines and apparatus they never under- 
stood before. These are designated by the 
generic term of “animated drawings.” 


OTION picture devotees, mean- 
ing 'most everybody, often find 


No. 4 Animated 
Drawings 


quick time. Experience taught that old 
methods were too slow. So several of Bray's 
associates and assistants were sent to Fort 
Riley, where they photographed machine 
guns, grenades, motors for trucks and air- 


mated drawings. It got so his best friensd 
would greet him with: 

"Well, I see you are still out of the 
asylum.” 

At last the thing was worked out and the 
first basic patent was issued, August 11th, 
1914. Three additional basic patents have 
been issued since, and two of his associates 
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ON CELLULOID. 
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p) At Center: — John Randolph Bray, Inventor of Animated Movies 
| —the Cartoons That Make You Laugh. 


These animated drawings are easy to look 
at, but difficult to produce. 

Simple as they seem to be when thrown 
on the screen, these animated drawings 
played a vital part in the World War, and 
they are playing an ever-increasing part in 
education, in commerce and in industry. 
Without the American Expeditionary Force 
the Allies in all probability would have been 
defeated; and without animated drawings, 
it seems as certain as anything in this un- 
certain world can be, that the American Ex- 
peditionary Force could not have been 
trained in time to be of service. 

When the United States declared war in 
1917 we had no army, no military equip- 
ment, no anything. The Germans regarded 
us with contempt. They weresure we never 
could raise, equip, and train an adequate 
army in time to help the sotely prest Allies. 
And we never could have done so, if the 
War Department had not turned to motion 
pictures immediately, as the one, and only 

: hope of expediting the training of raw levies. 

Under the direction of army officers a 
series of ordinary motion pictures was taken 
to illustrate the manual of arms and the 
school of the company, the largest unit con- 
sidered capable of presentation on the 
screen. But the recruits could learn noth- 
ing from these pictures. They were a total 
failure. 

Then John Randolph Bray, inventor of 
the animated drawings, was called in to see 
what the trouble was. He pointed out that 
evolutions could not be explained by photo- 
graphs alone; but by alternating them with 
animated drawings, to explain in detail 
what the movements involved, the drill 
would become as plain as day. A trial 
proved that he was right. 

But drill was the easiest thing the new 
soldiers had to learn. War is an affair of 
science and mechanics. Appdratus, ma- 
chines, and operations, the recruits never 
even heard of, had to be mastered in double 
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At Right: 





planes, road building, map reading, and 
all the hundreds of other things, a soldier 
needs to know, and explained each in ani- 
mated drawings. With the aid of these com- 
bined motion pictures and animated draw- 
ings over 2,000,000 men were trained, 
quicker than men ever were trained before. 
Government officials say Bray's pictures 
shortened the war two months. Asa matter 
of fact they made victory possible. 

When the man who rendered his country 
and civilization such inestimable service was 
much younger than he has ever been since— 
he is only 42 now—he had a nice job as 
artist on the "Detroit Tribune” at $6.00 a 
week. He might still have the six dollars if 
he had not been so fastidious. But just be- 
cause the managing editor wanted him to go 
to the Morgue to draw portraits of victims of 
accidents or violence, he threw up his job 
and came to New York. He found a job on 


. the Brooklyn Eagle as a Cartoonist and 


began sending contributions to Judge and 
other publications. Soon his outside work 
became so much more important than his 
job, that he threw up the latter. 

Bray might have dubbed along in re- 
spectable obscurity for the rest of his days, 
if he had not taken his best girl, now Mrs. 
Bray, to the movies. Movies were even 
cruder in 1907 than they are now, if that 
statement can be credited. Young Bray 
thought if he could put drawings into mo- 
tion pictures it might help some. But of 
course the idea was absurd: anybody could 
have told him that: many did tell him. 
Figure it out for yourself: there are 16 pic- 
tures to the foot of film, 16,000 to the reel. 
A rapid worker might possibly make two 
drawings a day with a background and 7 or 8 
figures in each. By working at that rate 
every day in the year he could make draw- 
ings enough for a single reel in 21 years, 11 
months and 5 days. For four years Bray 
disappointed customers, and squandered 
savings, while he experimented with ani- 
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At Left: —Study of Man Walking; Also Animated Movie Camera 
How an Animated Cartoon Panorama Is Made. 


have also each taken out one patent, so that 
the process is pretty thoroly covered. 
"Colonel Heeza Liar," the first animated 
cartoon serial, eventually found its way to 
every continent and the islands between. It 
was soon found that the cartoons went bet- 
ter when combined with scenic or educa- 
tional features, and that is the way they 
have been served to the public since. 

You see Bray found out, afte- weary 
months of experimenting, that it wasn't 
necessary to make a complete drawing for 
each of the slight movements to which each 
individual picture must be limited in order 
to create the illusion of motion, but that the 
same background may be made to serve for 
a number of pictures. That discovery 
started things off. After that many im- 
provements were introduced to save time 
and labor. 

The diversity of uses for animated draw. 
ings is already amazing, and there seems to 
be no limit bor further increase. For in- 
stance the U. S. Navy Department has had 
a series made to explain to enlisted men the 
operation of the Newport Navy engine, used 
on open launches. The War Department, 
profiting by experience in the world strug- 

le, has ordered a large number of prints 
rom a most elaborate picture illustrating 
every detail of the automobile, a picture 
that was nearly two years in the making. 
This picture is also being widely used to 
train civil life chauffeurs. 

Animated drawings make plain the opera- 
tions of intricate machinery, like the adding 
machine, for instance. Things invisible like 
gases or electricity can be shown by means 
of symbols. They illustrate astronomy, 
geology, physics, botany, hygiene, biology, 
etc. 

Bray is now President of the Bray Pic- 
tures Corporation, a concern with $1,500,- 
000 capital, employing 60 artists in three 
establishments in New York and Chicago, 
and scores of photographers in the field. 








1.—The “‘Elmara V7," Bottom View Showing the Step and Propeller. 
2.—The '*El!nara VI,” Showing tà? Side View and Int2-i9-. 

3.—The ‘‘Elmara Vi,” in Action, Doing Her Thirty Miles ал Hoar. 
4.—One of the Slo-ver Boats, t3» Much Admired ‘‘Anach>.” 


The racing of model boats hes quite a 
group of enthusiasts in this country as 
well as in England. In Central Park, New 
York, one of the lakes is devoted to this 
sport an] many interesting examples of the 
miniature craft may there be seen in motion. 
Of the more conventional types is the 
Apache. This is a steam propelled boat 
with a V-bottom hull and figures among the 
slower craft as she only makes fifteen miles 
an hour. When we recollect that this is 
the speed of a river steamer, and that it 
would take one to Albany in a night, it 


New 


The accompanying diagram slows one of 
the greatest advances in pocket flashlight 
design in a decade. Manufacturers have 
improved the switches, and push buttons, 
and numerous other adjuncts, in the realm 
of flashlights, but it has remained for one 
of the biggest American manufacturers of 
flashlights to bring out something really 
new and valuable. This flashlight permits 
‘ocusing a beam of light, with 
a sort of micrometric screw 
adjustment, and not only this, 
but did you ever imagine your- 
self out camping and — bloey! 
Out goes your flashlight, and of 
course vou did not bring an- 
other bulb along; and if you had 
‘ten chances to one, it would 
have been broken, unless you had 
it in a strong case or box. 
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will Те scen that the little boat, about a 
yard lony, is a very respectable performer. 

But now we come to something faster, a 
gasoline driven hvdrojlane Lost 39.37 
inches in length which it will be observed is 
one meter, with a beam of 7 ? s inches, which 
isone-fiith the length. We show the bottom 
with the single propeller and very deep step. 

It is hard to conceive of a koat with less 
model or shape, and yet this little onc- 
meter boat, the Elmara VI by name, can 
make over thirty miles an hour. She is 
made of mahoeany end aluminum with a 


Model Boats Show Great Speed 


5.—A Near View of the Interior of One of the Central Park (New York City) 
Youthful America Is Rapidly Awakening to the Fact That Real Sport 
Іл1е21 Can be Had by Buil 


ging апа Sailing Model Launches, Such as Those 
ere Illustrated. 


cast aluminum propeller. Besides the two 
views of the boat out of the water held in 
the hands of her owner, one of the views 
shows her in motion toboecaning over the 
surface of the water.. She is driven by a 
gasoline engine and is one of the fastest 
boats on the lake. Another craft of un- 
known name is also shown with her owner 
standing in the water alongsic'e her. This 
sport has become one of the great summer 
diversions of youthful visitors to Central 
Park. ‘ibis sport is found to de «ор fine 
mechanical ideas in boy's minds. 


Focusing Flashlight 


So—our wile awake manufacturer has zt 
last solved this problem, by providing a 
simple extra cap on the bottom of the flash- 
light, as shown in the diagram, which, when 
unscrewed, discloses two extra bulbs, which 
аге thoroly protected against breakage, 
and yet are always with you. The flash 
light is covered with an excellent grade of 
ribbed cloth, giving an extra fine gripping 


Push bution 
Lock 
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The Lates. Novelty in Flashlights—the Reflector and Lamp Can be Focused. 


‘wo Spare Lamps are Carried in an Extra Cap. 
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Focusing cap... 2 Reserve lamps 





surface, while the push button is provided 
with a sliding lock, so that the light can 
be kept burning constantly for any period 
desired. АП the metal parts are highly 
polished. The focusing arrangement as the 
diagram shows, is effective and yet very 
simple, a spring holding the lamp socket 
and lamp, quite low in the focus of the 
parabolic reflector; when the screw cap at 
the rear of the battery is turned, 
the lamp and its socket- are 
moved forward, thus altering 
the position of the lamp with 
respect to the reflector. Thus 
any degree of concentration in 
the flashlight beam can be 


pa When battery is propelled Sprig chs” са instantly obtained. Such a flash - 
Fe ees lamp also Peres in reflector x a ЧОР light should prove useful to 
physicians for inspccting the 


throat. 
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Upper Left:—Miss Florence Barrett, 
Who Won Floating Bicycle Race 
From the Battery, New York City, 
to Midland Beach, Staten Island, a 
Distance of Six Miles. 


Above:—The Latest Rubber Swim- 
ming Tube With Protected Valve. 


Below at Left:—Another Type of 
Floating Bicycle Which Gives the 
Student Good Exercise. 


Latest Swimming Devices 


One of the accompanying photos shows 
an interesting water bicycle fitted with pon- 
toons, and on a model of which Miss Flor- 
ence Barrett, whose likeness is here shown, 
recently completed a trip from the Battery, 
New York City, to Midland Beach, Staten 
Island, a distance of six miles, in record time 
against other competitors, for which 
achievement she received a medal. 

The second device here shown is a new 
swimming tube designed by Mr. G. G. Yule. 
It somewhat resembles an automobile tire 
tube, but this device is specially made for 
swimming. It is furnisht in three different 


Self-Contained Battery 


The illustrations herewith show some- 
thing very useful and ingenious in electric 
bells and buzzers. Instead of having to run 
wires along and under carpets and beds, 
doors, etc., when a temporary circuit only 
is needed, and having to install a battery, 
опе can simply lay the wire along a hall or 


sizes. It is fitted with a water-proof valve 
and a rubber sleeve, which covers the valve 
so that it cannot chafe the wearer. The 
makers of this swimming tube state that it 
is not only of use to bathers and learners, but 
that it also will prove very useful as a life 
preserver for yachts and other small water- 
craft. It is furnished in a bright green color 
making it very attractive. This swimming 
tube will be seen in use on many of the 
beaches this summer. 

The third photo shows another new 
water bicycle, which was tried out success- 
fully a short time ago in Jersey City, N. J. 


between two rooms, when using this device, 
and no extra batteries or other paraphernalia 
is necessary. All one has to do is to push 
the button and the buzzer or bell, depending 
upon which style of instrument is used, gives 
the signal. 

The secret of this compact design lies in 


The designer of this machine claims that 
it is very fast in the water, and that it 
possesses many other meritorious features’ 
The operation of the machine is similar to 
that of the bicycle, it being geared for high 
speed. The propeller at the rear acts as the 
rudder, being controlled by wire cables 
extending from the handles. This machine, 
as well as the other two illustrated, should 
provide a lot of sport and pleasure as well 
as exercise for many who are afraid to 
venture into the water without the aid of 
some such buoyant device as one of those 
here illustrated. 


Bell 


the fact that a small flashlight battery is 
contained in the base of the bell. The ap- 
paratus is very well designed and accurately 
built, giving the maximum of sound for a 
given battery consumption. Such compact 
signaling devices have been awaited by the 
public for a long time. 
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First Steam Locomotive Runs Again 
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Note the Striking Contrast Between the Old DeWitt Clinton Steam Above We See the Old DeWitt Clinton Steam Locomotive and its Train of Three 
Engine Designed Some Ninety Years Ago, and its Train of Three Small Coaches Carrying Passengers Garbed in Clothes Like Those Worn in 1831, 
Small Coaches, Standing Alongside of a Giant Steam Locomotive When This Historic Train Made its Initia] Trip Over the Short Stretch of Track 
of the Present Day › Such as Used in Hauling Trains Between Between Albany and Schenectady in That Year. 

New York and Chicago, 900 Miles in Eighteen Hours. 


Some ninety years ago, this tiny locomo- 
tive was built in the West Point factory on 
the Hudson River and was shipt to Albany, 
where on August 3d to 9th, 1831, it made its 
initial trips, the last named trip with a pas- 
senger train over the short run from Albany 
to Schenectady. For some time past it has 
been on exhibition in the Grand Central 
station, and now it has been sent to Chi- 
cago, where a Pageant of Progress Exposi- 
tion opened on August 1st. It was given a 
trial run under its own steam on the tracks 
of the New York Central Railroad along 
Riverside Drive, where a rehearsal, as it was 
termed, took place. The passenger cars, 
which were Concord coach bodies mounted 


on railroad trucks, received their passengers, 
some of the ladies drest in what were as- 
sumed to be the costumes of 1830. Its first 
load of passengers was carried from Albany 
to Schenectady on August 9th, 1831. It is 
said that they had a very uncomfortable 
time on account of the shower of wood 
sparks and cinders from the engine. 

The engine has been naturally recon- 
structed to a.considerable extent, and is not, 
piece for piece, the old original DeWitt 
Clinton. The weight of the locomotive is 
9,420 pounds, tHe tender 5,340, each coach 
3,420, the total weight being 25,020 pounds. 

People of the present generation can 
hardly realize perhaps that it was not so 


many years ago when railroad locomotives 
burned wood instead of coal. One of the 
largest eastern railways burned wood about 
thirty-five years ago or less, and the older 
residents in the towns along this railroad 
remember very well when it was a common 
everyday sight to see long piles of cord- 
wood, which had been cut and carted from 
the nearby forests for use on the locomotives. 
Looking at the picture on the right, the 
casual observer may not perhaps realize 
just how comfortable or uncomfortable 
these small cars really were, when it came 
to taking a journey of thirty to forty miles 
or more. Тһе swinging cabs of these cars 
o'ten made people very ill. 


Wooden Models of Locomotive Engines 


We feel that we are favored in being 
able to present our reader with illustrations 


which was painted on the tender. 
we have the 


Here 


sive Pennsylvania express engines which 


“Commodore Vanderbilt,” 
which attained the speed of 40 miles an 
hour. Finally we have one of the impres- 


can draw the heavy load of Pullmans at 
80 miles an hour, with many more miles in 
reserve. 


of some wonderful models of locomotive 
engines to illustrate the evolution of their 





construction in miniature form, These 
beautiful models were} constructed by 
Ernest Warther, of Dover, O. We have 
the old Newton reaction engine which 
never got beyond the stage of a pos- 
sibility or proposition, followed by the 
model of the famous “Rocket” of 
George Stephenson. Then comes one 
of the old time named engines, for 
on the American railroads of sixty 
years ago every engine had its name, 





aver 
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From Newton to Baldwin. Such Would Ве а 
Good Title for the Four Engines Shown in the 
Above Cut, the First Representing an Idea of 
Sir Isaac Newton, the Reaction Engine, Which 
Never Passed Beyond the Model Stage, if it 
Ever Reached That, Down to the Mighty Penn- 
sylvania Express Engine, Such as Is Turned 
Out by the Great Baldwin Locomotive Works of 
м Philadelphia. 
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Magnets Hold Ferry Boats in Slips 


Giant electro-magnets, some of them 
measuring five feet or more in diameter 
and capable of lifting or exerting a pull 
of many tons, have been widely exploited 
all over the world for multifarious uses, 
but one of the most novel as well as 
feasible applications of the heavy duty 
electro-magnet, is the suggestion given 
herewith by Prof. T. O'Conor Sloane,- 
that of holding ferry-boats in slips, in 
place of the usual ropes and winding 
gears, which have been in use probably 
since the days of Robert Fulton. There 
are several suggestions possible as to the 
way of applying the electro-magnet or 
rather electro-magnets to ferry slips, as 
the accompanying illustrations show. 

If the magnets are placed on the pier 
then they would, unless other provisions 
were made, have tó be mounted on flex- 
ibly jointed rods, which can be extended 
possibly by an electric motor and worm 
gear under the control of a single opera- 
tive; further, it is to be noted that as the 
drawing shows, the magnets and other 
gear, should rise and fall with the gang 
plank so as to bring the magnets always 
in line with the iron plates on the boat at 
different tide levels. 

Another scheme as suggested by Prof. 
Sloane would be to place the magnet or 
magnets on the boat itself, so as to be 
under the control of the pilot, who can 
thus very accurately throw the current on 
and off at the proper moment, when the 
magnet on the boat and its armature on the 
dock are in alinement one with the other. 
As one of the illustrations shows, a long 
iron plate will be necessary where the mag- 
net is placed on the ferry boat, so that the 
magnet would be sure to find a suríace 
to hold on, as at different tide levels. 


Contrary to popular opinion perhaps, 


Several Schemes Are Illustrated 


i = Below, U One or More 
these giant electro magnets even those Posahu Ment Оле ог ое 
exerting a pull of many tons are not pro- Purpose of Holding Ferry-boats in 


digious consumers of electrical energy, 
and in fact they represent one of the most 
useful and ingenious pieces of electrical 
machinery ever designed. 


ELECTRIC CONTROLLER 


MAGNET MOVED BACK 
ca, | AND FORTH WITH RACK 
Т AND PINION 
GUIDE ROD! 
FLEXIBLE BEARINGS w 





PIVOTED GANG PLANK 
CARRYING MAGNET 
AND GEAR. 











RISING & FALLING 
GANG PLANK ------- au 


2 ELECTRO-MAGNETS USED 
ON EITHER SIDE OF SHIP, 
OR ONE MAGNET IN CENTER 


Their Slips. 
Has to be Mounted in a More or 
Less Flexible Manner, of Course. 
so as to Allow the Boat to Rise and 
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IRON PLATE ON BOAT 







The Electro-magnet 


Fall with the Wave Action 
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2 POWERFUL ELECTROMAGNETS = 
ON EACH SIDE OF SHIP 
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WIRES TO CAPTAIN'S 
PILOT HOUSE 


IRON PLATE 
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. “Perpetual Motion” Advertising Device 


which occupies the minds of more peo- 
ple, particularly inventors, the world 
t 


pus с there is no other one idea 


over than perpetual motion. 


Ms 








today, 


С? 


is the “everlasting will-o’-tlfe-wisp” which 
the crank inventors, for many centuries, in- 
cluding the present one, are forever chasing. 
We hope that those who are particularly in- 
terested in perpet- 
ual motion will soon 
experience the joy 
of standing in front 
of a local store win- 
dow апа witness 
the operation of 
this latest ее а 
perpetually (?) ro- 
tating machine de- 
vised by one Lean- 
der Davis Wheatley, 
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„ 
“Perpetual . Motion’ 
Would Seem to be 
Solved at Last, if You 
Perchance Happened to 
See One of the Ma- 
chines, Like That 
Shown in the Illustra- 
tion, Rotating at High 
Speed in a Show Win- 
dow. Itis Notas ‘‘Per- 
tual” as It Looks, 
owever, for on Close 
Inspection We See That 
a Small Electric Motor 
Supplies the Mechan- 
i Driving Power to 
the Disc, by eang ofa 
“Live” Shaft Center 


Mim amma 


of Pendleton, Ore- 
zon. 

'The editors must 
confess that it is 
one of the ‘‘slick- 
est” schemes for ad- 
vertising, and one 
of the finest de- 
vices for producing 
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mysticism, even in the mind of educated 
people, that they have ever seen. Like many 
other real good things, Mr. Wheatley’s in- 
vention is quite simple indeed, once you 
come to analyze it. On the periphery 
of the revolving wheel may be placed 
small advertising miniatures of the 
goods being demonstrated, but the in- 
ventor shows in his patent several glass 
tubes containing mercury, causing the 
onlookers to. believe, that quite possibly 
this constant motion of the mercury, cir- 
culating thru the tubes, causes the wheel 
to rotate. The revolving wheel is mounted 
between two pointed bearings or pivots, 
which project into the conical bearings pro- 
vided on the shaft at either end, as shown. 
One of these conical pivots is made so that 
only the point of it revolves, and this point 
is fastened to a small flexible shaft, the 
lower end of which is connected with a 
clock-work motor, this being wound when 
run down by an electric motor connected to 
an electric light circuit or other current. 
The large revolving display wheel can be 
stopt by simply turning the screw at the 
side of the left-hand column, which causes 
the clutch in the base of the machine to be 
disengaged, thus stopping the flexible shaft 
which drives the “live” bearing cone. The 
display wheel can be removed and 
handed out to anyone for demonstration by 
simply turning the screw formation which 
throws out the clutch and at the same time 
increases the distance between the bearings 
so that the wheel can be removed. When 
the wheel is replaced this screw is tightened 
up, and automatically the clutch throws the 
machine into operation and away it goes 
again, greatly to the mysticism of the on- 
lookers. Of course, in building this ma- 
chine, the uprights are kept very small. 
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By JACK HARTMANN 


SAFE LOCK EXPERT 





WHY COMBINATION LOCKS CAN’T BE OPENED BY LISTENING FOR “FALLING TUMBLERS” 


FTER 

reading 

the inter- 

esting ar- 

ticle en- 
titled Electrical 
MarvelsStartleDel- 
egates, in the 
January, 1921, is- 
sue of Science and 
Invention, Y wish 
to takethelibert 
of stating that 
honestly do not 
believe it possible to open a Safe by the 
method outlined therein. 

For many, many years writers of fiction 
have taken a keen delight in digging up 
all kinds of systems for the convenience of 
their heroes and villains in opening Safes 
and Vaults and almost all of them were, 
and are, based on the theory that the tumb- 
lers or wheels of a Safe or Vault lock either 
"fall" or "slide"; when in reality they do 
nothing of the kind. One of our worthy 
writers tells us a safe nay be opened by 
"feeling" the tumblers “fall,” and that, 
in order to secure the extremely delicate 
sens? of touch necessary in this "art," the 
finger tips are sand-papered to expose the 
sensitive nerves. Another tells us how to 
do it by placing a glass of water on top of 
the safe and watching for the wave in the 
glass, caused each time a tumbler ‘‘falls.” 
Still another advocates the doctor's stetho- 
scope, to “hear them fall." Another merely 





drive wheel turns one complete turn. Just 
behind the dial spindle and directly in line 
with it, is the wheel (or tumbler) spindle. 
The two spindles are set end 
to end but are not fastened 
together, for the dial spindle 
turns while the wheel spin- 
dle is stationary, being 
anchored by screws to the 
back of thelock box. The 
tumblers, which are discs 
or large ‘‘washers” (call'em 
what you will) are about 


235," in diameter, and 
about 5$" thick, Each 


wheel (or tumbler) including 
the drive wheel, has a slot 
іп it. These slots are just a 
trifle wider than the thick- 
ness of the lock dog, which 
enters them when all the. 
slots are in line (combina- 
tion set). All of the wheels, 
except the drive wheel, are 
carried on the stationary 
wheel spindle which stands 
at 90 degrees with the bolt 
bar, Ј. All of the wheels 
are a certain distance apart 
(separated by small wash- 
ers) so that the screw or lug (according to 
make of lock) near the outer edge of one 
wheel will strike the screw or lug in the 
wheel next to it. In this way the motion 
of the dial is carried to all of the wheels. 
There are two screws or lugs in each wheel, 
except in the drive wheel and in 
the last wheel, which have only 
one each. 

Now let us follow the train of 
motion of a Hall lock which has 
3 tumblers on the stationary or 








Rear View of Direct 
S Combination 
Lock. Why the Tumb- 
lers Cannot Be Heard 
to “Еа” Is Fully 











"solves" the combination. So simple!! 

These systems are all right in fiction, or 
in the movies, for those two must be given 
a little rope, but the only place they will 
work is in fiction or in the movies and any 
safe man will tell you so—if he wants to 
tell the truth. But now it seems that our 
scientific writers have joined the merry 
"Safe System Society" by bringing out 
the "Rochelle Salt System." 

Why won't it work? For the simple 
reason that there js absolutely nothing to 
feel or fall in a Safe or Vault lock. Nothing 
falls, drops, slides or slips, but turns. For 
the sake of explanation, suppose you were 
standing in front of a Safe door. On the 
outside of the door (see Fig. 1) is the dial 
ring, dial knob and dial; thru the door passes 
the dial spindle, and on the inside of the 
door, screwed to the dial spindle, is the 
drive wheel. The dial, dial spindle and 
drive wheel act as one piece, that is, when 
the dial is turned one complete turn the 


iie Google 


Explained by the 
Author. 
Fg? - 


tumbler spindle, remembering that 
the tumbler farthermost from the 
drive wheel is No. 1, the second 
-one from it is No. 2 and the one 
next to it is No. 3; (see Fig. 1). Suppose 
the combination is: 

Turn Right until 10 comes to mark 4 times 

би. es а 


* [Left “ 20 
ae Right “ 30 “a “ “ 2 “ 
ete МО A 6% 0€ tdm 
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This Shows a Safe Lock Operating on the Sam 
Principle as the One at Fig. 2. 
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When the dial is turned to the Right the 
first time (see Fig. 1) only the drive wheel 
turns; as it is given the second complete 


Combina- 
tion Safe Lock. Drive Wheel 
(E & K) islarger in diameter 

Tumblers (F, G, H), to 
Prevent '*Feeling" the Tumb- 
lers With Lock Dog (J). 
Also Has Projections on 
Outer Edge to Catch Dog 
(Locking Dial) if This Is 


Attempted. 





Dial Ring (C); Door (D); 
Drive Wheel (E & K); 
Tumblers (F, G, H); Back 
of Lock Box (I); Lock Dog 
(Part of Bolt Bar) (J); 
Slots in Tumblers; and 
a Drive Wheel (S). 


turn the screw head in the back side of the 
drive wheel strikes the screw head in the 
front side of the tumbler next to it (No. 3). 
When it is given the third turn to the right 
the screw head in the back side of the 
tumbler next to it (No. 3) strikes the screw 
head in the front side of the second tumbler 
from the drive wheel (No. 2). When given 
the fourth (and last) turn to the right the 
screw head in the back sice of the second 
tumbler from the drive wheel (No. 2) 
strikes the screw head in the front side of 
the third tumbler from the drive wheel 
(No. 1). Now all of the “pilay” or lost 
motion is taken up and if the dial is turned 
to the right again all of the tumblers move 
with it. This is the first step in opening 
any safe and in Safe work is called ‘‘drag- 
ging. 

As we have turned 4 or more times to 
the Right the dial is stopped when 10 comes 
to the mark (the first part of the combina- 
tion). The next part is Left until 20 comes 
to the mark three times. The first time 
the dial is turned to the left only the drive 
wheel turns. When given the second turn 
to the left the dial has been turned twice 
and the third tumbler once. When the 


dial is turned to the left the third (anl last) 
time the dial has been turned to the left 
three times, the third tumbler twice and 


(Continued on page 482) 





Same Make of Lock as in Fig. 3, Lock Dog Enterinc 
from the Bottom Instead of from tne Top. Both a.e 
“Direct Shaft" Locks. 


— 





Latest Automobile Devices 


A MOTOR CYCLE AMBULANCE 


When the side-car was first introduced as 
an adjunct of the motorcycle, it met with 
a certain degree of opprobrium. It was 
sometimes termed a bathtub, and one of the 
sights used to be a man, his wife and a 
couple of children speeding along in one of 
these wonderfully convenient combinations 








View of the Latest Motorcycle Ambulance Showing 
How It Receives and Accommodates a Patient; thc 
Top Is Thrown Back So As to Expose the Interior, 
Indicating How Readily the Patient Can Be Trans- 
ferred in and out of the Comfortable Looking Body. 


of motorcycle and side car. In one way it 
constitutes much better mechanics than the 
giant limousine, for its ra io of iile weight 
to the weight transported, is unusually 
advantageous. When the side car was 
introduced into the service of the army, and 
was used by the commissioned officers in 
their military functions, it won the respect 
to which it had long been entitled, and lately 
it has been adopted by the police. Our 
cuts show a most interesting application 
of the motorcycle and side-car to Red Cross 
work in the widest sense. Ап especially 
long side car with adequate cover and proper 
arrangements and appliances forms a won- 
derfully efficient ambulance, which can 
carry the patient and surgeon from the scene 
of accident or injury to the hospital. These 
photographs come from Melbourne, Austra- 
lia, and indicate that the inhabitants of 
the antipodes are tho-oly up to-date or 
perbaps are a bit in advance of the natives 
in the older covntries.—Photo courtesy 
Harley-Davidson Motor Co. 


“RIGHT,” “LEFT” or "STOP" FLASHES 
NEW AUTO SIGNAL 


This new auto signal is designed to be put 
on the rear of an automobile and is con- 
nected to the battery and contains a lamp. 
When the car is to be stopt the foot brake 


"is naturally put on, and the least depression 


of the brake pedal closes the circuit and 
lights the lamp as shown in the cut. The 
lighting of the lamp causes the word STOP 
to flash out in vivid illumination, so that fol- 
lowing cars know that the driver proposes 
to bring his 
car to rest. 
Among the 
details of this 
construction 
areincludeda 
reflector back 
of the lamp. 


A Safety Indi- 
cator to Be 
Placed On the 
Mudguard or 
Elsewhere in 
the Rear of an 
Automobile to 
Indicate to 
Those Follow- 
ing, en the 
Driver Proposes 
to Stopor to Re- 
duce Speed. 
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COMBINED TIRE VALVE AND 
PRESSURE GAGE 


It is quite essential in good automobile 
practise to watch the pressure in the tires. 
The very neat appliance we illustrate is a 
combined valve and pressure gage. As the 
tire is pumped up the pressure is shown 
upon the valve stem. In the illustration a 
pressure of about 70 pounds is indicated. 
The effect of this apparatus is that it not 
only guides one while inflating the tire, 
but enables one to keep a constant eye on 
its air pressure. If a tire is very weak it 
may be desirable to run at only 30 or 40 
pounds pressure, while a new tire may need 
80 or 90 pounds. All this is taken care of 
by the valve gage that we describe. A very 
nice feature of it and an essential one is the 
transparent dust cap, because with it the 
air pressure can be read without removing 
any part. 












TRANSPARENT 
DUST CAP —— 


VALVE CAP —»- 





GAUGE SHOWING 
AIR PRESSURE ——. 











BASE OF 
DUST CAP 


A Combined Tire Valve and Pressure Gage With a 
Transparent Dust Cap; a Glance Tells You the 
Condition of Your Tire as Regards Wind Supply. 


CADMIUM AND VOLTAGE TESTER 
FOR STORAGE BATTERIES 


The tendency of users of storage batteries, 
whose number is increasing day by day, is 
to take more intelligent care of batteries 
than has keen done in the past. In the 
apparatus we illustrate, provision is made 
for testing a battery intelligently. By the 
well-known cadmium test the voltage of 
each cell is individually determined and the 
work done by positive and negative plates 
is differentiated. Thus a defect in a single 
plate may be quickly located and the bat- 
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These Charging Outfts 
Are So Designed as to 
Give Rated Amperage 
at Normal Line Voltage 
to Three Cells and 
About Two-thirds This 
Current at Normal Line 
Voltage to Six Cells. 
They Are Furnished in 
Two Sizes, One with a 
D. C. Rating of 2; to 
1'¢ Amperes and a 
Larger Size with A.C. 
Rating of Three to Six 
Amperes 
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tery saved from injury. The cadmium test 
has long been known, but perhaps not so 
well as the voltmeter test. This apparatus 
supplies both in one, so with this appliance 
in hand there is no excuse for not knowin+ 
the exact state of the storage battery. The 
simple hydrometer test of battery solution 
can no longer be accepted as adequate. 
The apparatus is fitted with a cadmium 
electrode. 





the Cadmium Test and 
eadings from a Storage 


An Apparatus for Applyi 

for Obtaining Volt-meter 

Battery, so as to Watch Its Condition and Р :*°сё 
Weak Positive or Negative Plates. 


BATTERY CHARGING OUTFIT 


Here is a small portable battery-charg- 
ing outfit recently placed on the market. 
It provides a foolproof means for charg- 
ing automobile batteries, from an ordinary 
alternating-current house-lighting circuit, 
without the necessity of taking the car to a 
public garage or charging station. 

Provided with a flexible extension cord 
and plug, it can be connected to any lamp 
socket. The  direct-current leads аге 
equipped with special clips for connection 
to the battery. The charger is rugged, re- 
liable and of simple construction. It has 
no moving parts; uses no oil or grease, and 
is not affected by heat or cold. All parts 
are supported from the circular cast iron 
base and are enclosed by a metal cover 
which is attached to the base by three 
screws. The top of the cover is shaped 
into a handle for easy carrying. 

The principal parts of the outfit are a 
transformer, and a rectifier bulb. The 
transformer is mounted vertically on the 
base. A fuse for protecting the apparatus 
is located on a small insulating block at 
the top of the transformer. The bulb is 
mounted in a socket, which is also on the 
base in front of the transformer. The in- 
sulation of the bulb is simple, being 


screwed into the socket like a lamp and a 
wire lead clipt on the terminal projecting 
from the top. 





How Much Horse-Power Do You 


HE traveling carpet, which Profes- 
sor J. T. Langlois, member of the 
Academy of Medicine of Paris, has 
set up in his laboratory, is a de- 
velopment of the moving walk 

constructed by the physiologist, Dr. Bene- 
dict of Washington, for studying the same 
topics. But while the apparatus of the 
American scientist only permitted the mak- 


ing of relative measurements of horizontal 
progress with speed not exceeding four and 
a quarter miles an hour, the new installation 
while it is less cumbrous, works at speeds 
varying from a mile and a quarter to 16 
miles an hour and can be moved as desired, 
so as to study a man ascending or descending 
an incline varying from zero to over 259%. 
The new apparatus of Professor Langlois 
consists of an endless leather carpet or belt 
drawn by an electric motor, similar to the 
escalators in the department stores, but 
with this difference; that the carpet moves 
in the direction the reverse of the man’s 
motion. The arrangement is not to help 
his progression, but to keep him in one 
place while he does move, whether ‘on a 
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Develop? 


By JACQUES BOYER 


Prof. Langlois’ Study 
of the Work ofMan 
in Motion 


bicycle, pushing a wheelbarrow, or carryin 
a man on his back, for example. The tota 
length of the carpet, or perhaps we should 


The Photos Below Show Professor Lang- 

lois’ pag! d With Apparatus Set 

Up, All Ready For Work, With Subjects 
Under Test on the Moving Tread. 


Photo at Right is Portrait of Professor 

Langlois, Member of the Academy of 

Medicine of Paris, Who Has Recenti 

Made Exhaustive Tests on How Мис 

Power a Man Develops, and Just How 
He Does It. 


Photo at Left Shows How the Apparatus 

Has Its Slope Changed. The Tread Is 

(€ Balanced by Weights and the 

Chains Enable the Assistant to Change 
the Tread Level at Will. 


Photo Below at Left Shows Litter 
Bearers Mounting a 30% Slope. 


Photo Below at Right Depicts Experi- 
ments With a Bicycle Rider. 


Notice the Mask and Respiratory Ap- 
purus for Testing the Action of the 

ungs and on the Left Arm the Blood- 
Pressure Apparatus. The Gas Meter 
Is Seen Just Back of the Subject for 
Determining the Volume of His Ex- 
halation, and a Bottle of Lime Water 
Collects the Carbon Dioxid Gas From 


the Lungs. 


call it a belt or tread, is 25 feet, its width is 
2 feet, and it is kept in tension by two 
wooden pulleys, one keyed to its shaft and 
the other running idle. As the length utili- 
zable for experiments is about 18 feet, two 
men can walk upon it carrying a litter, for 
example. The experimenter or his assistant 
controls the tension of the belt by means of 
two screws which act upon the axle of the 
idle pulley to vary its distance from the 
other one. Between these two pulleys the 
belt slides over an oak floor, carefully 
polisht, which takes the place of the tubular 
steel rollers of Dr. Benedict’s apparatus. 
The whole apparatus is carried by a solid 
iron frame and the fixt pulley is keyed upon 
a shaft turned by an electric motor, the 
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shaft being geared down to reduce the 
speed. The whole apparatus can oscillate 
around this shaft when the other extremity 
of the frame is raised. The elevating ar- 
rangements are very simple. The end is 
raised by two strong chains attached to its 
extremity and passing over sprockets on.a 
shaft, whose bearings are built into the wall 
of the laboratory 10 feet from the floor. At 





the end of each chain there is a counterpoise 
of about 175 pounds, which balances in part 
the weight of the apparatus raised. The 
force of the electric motor doing the work is 
five horse-power, and as Professor Langlois 
had at his disposal a monophase current, he 
had to have recourse to shifting the brushes 
to obtain the variations in speed required 
for his experiments. With these special 
arrangements, it is possible to start at high 
speed and then to gradually reduce to the 
speed desired. In order that the subject of 
the experiment shall not move, except when 
the belt has attained the proper rate, two 
little benches are provided at the right and 
left of the belt on which the subject can 
(Cantinued on page 459) 
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2 and 3.—Here is a French Novelty in Pocket Knives Which Employs for the Cutting Blade a Discarded Gillette Safe 


1 

Holder Folds Up, so as to Entirely Enclose hay Blade When Not in Use. 
You Have to Cut a Lot of Short Pieces of Rubber or Other Tubi 
6.—Here is a Fine Cor 


4.—This Gives the Housekeeper an Unexcell 
Blade Chopper a Very Excellent Device. 


Old Razor 3B 


HE other morning after shaving, we 
threw away a safety razor blade 
which had done valiant service by 
our wire whiskers, and as we did so, 
we could not help reflecting how 
many other gentlemen that morning were 
throwing away similar razor blades. We 
estimated that the figure would probably 
run into half a million at least. Being of a 
statistical turn of mind, we had just begun 
to figure out how much in dollars and cents 
this throwing away of razor blades amounted 
to, how many tons of steel they totaled to 
and if melted down into a steel wire of the 
usual telegraph variety, how many times 
such a wire would stretch from the earth to 
the moon and back. Just then our ‘‘thought 
express" jumped the track and led us into 
another channel which worked thusly: 


Instead of throwing away these razor 
blades, suppose someone would find a good 
use for them. Right away our statistical 
efforts vanished away into nothingness at 
this tremendous idea, and we got so excited 
that we had to sit down for a few minutes to 
try and figure out just what could be done 
with safety razor blades. Now let’ssee. 


To begin with a safety razor blade is 
made of steel. Its business end is very sharp 
as is well known, and besides slaughtering 
wiry beards, it might conceivably be used 
for cutting other less harmless and less dis- 
figuring scenery than the average man's map. 


We recollect that the other day we had 
brought home to mother from a hardware 
store—at an expense of 25 cents—a new 
potato peeler as shown in Fig. 4, which uses 
a safety razor blade. And you may- believe 
us when we say that it works splendidly. 


Knife for the Kitchen. 


Which is Obtainable in Most Hardware Stores. 





By H. GERNSBACK 


Not only does it take off the very thin skin 
of the potato, but you can use it for peeling 
apples, peaches and other fruit. 

We also remembered that not so many 
years ago we took a piece of wood and fash- 
ioned from it a serviceable pencil-sharpener, 
as shown in illustration 7. Some years ago 
in one of our factories, the problem came up 
regarding the cutting of certain rubber into 
strips one-quarter of an inch wide. The 
problem was solved by making a rig illus- 
trated in Fig. 5. А. number of Gillette 
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blades were bolted together as shown, and 
each cut with the multiple blades give us 
about ten of the rubber pieces, while hereto- 
fore, the use of a knife gave us only one 
strip at a time. 

The other day we stept into a hardware 
store and we found that one of the clerks 
had arranged a razor blade as shown in 
Fig. 6. It will be seen that the blade is 
protected and no one could easily come to 
harm by accidentally touching it. Never- 
theless it cuts all the wrapping string for the 
clerk simply by passing the string across the 
blade as shown. A very simple arrange- 
ment—cheap as it is good. 

These are only a few instances of what can 
be done with razor blades. There must be 
several thousand more good ones, and much 
better ones than those which we illustrated 


It Serves Also as a First-Class Cigar Cutter, 

It Will Peel Potatoes, Apples, and Other Fruits and Vegetables. 
› or if You Desire to Cut Up Macaioni in Short Pieces, You Will 
and Twine Cutter Made From an Old Razor Blade. 
Would Warrant Manufacturing for the Market; the Purchaser to Attach Old Razor Blades By Means of Thumbscrews, or Otherwise. 


Razor Blade. 


This Clever Blade 
ir-Cutter, i 


e, et cetera. 
5.— Whenever 
ind This Multiple Razor 
ener Which 
ailor's Knife 


7.—Here is a Pencil Sha: 
8.—A 


de Contest 


Leer. It would seem that our readers should 
be able to evolve many new uses to which 
they can be applied, not only in the home 
but in the factory, and for that matter al- 
most anywhere. 

And our readers should not forget that in 
publishing their idea in this magazine, it 
gives them first rights, for if some manufac- 
turer thinks well of a certain device, and 
thinks well enough of it to manufacture it, 
the originator can always take out a patent, 
and have little fear that he will not get due 
protection because there is nothing better 
than publishing an idea in a magazine of 
national circulation, which is considered as 
an authentic record by the patent office. 

While it is not absolutely necessary that 
a model be submitted with your entry, we 
venture to say that the judges would rather 
see a model, as it is often simpler to ap- 
praise an idea this way. In all events, a 
complete sketch must be furnished by the 
contestant. No manuscript in this contest 
can be returned. The publishers reserve to 
themselves the right to publish all worthy 
ideas, which did not win a prize by paying 
regular space rates. Use only one side of the 
paper for writing and copy sketches on a 
separate sheet. No penciled matter can be 
considered. More than one idea may be 
entered by a contestant. The contest is 
open to everyone whether he be a subscriber 
or not. All prizes will be paid upon publi- 
cation. This contest closes at noon, Sep- 
tember 30th, New York, and all entries 
must be in by that time in order to qualify. 
Should two contestants submit the same 
idea, the same prize will be paid to both. 
Addresss all communications to Editor 
Razor Blade Contest, care of this publication. 


French Airman Climbs 294,768 Feet 


The airplane height record made at Day- 
ton, Ohio, on February 27, 1920, by Major 
Schroeder, was beatea in France recently 
by a French airman, Lieutenant Georges 
Kirsch. Unfortunately, however, the 
Frenchman's record cannot be accepted 
officially, as he was forced to make a land- 
ing at another point than the one from 
which he started. His barometric reg- 
ister, when he landed showed that he had 
risen to a height of 10,600 meters (about 
34.768 feet), which is 500 meters above 
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Major Schroeder's record, which still 
stands as official. 

The attempt was the ninth which Lieut. 
Kirsch has made, but on former occasions 
he has never been able to get much beyond 
9,000 meters. Today he profited by pre- 
vious lessons, and when he reached the 
7,000 meter mark he took the climb more 
slowly than in earlier flights, and got 
safely through the change of temperature 
zone into rarefied air without mishap. 


When he decided to descend, his 300 
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horse-power motor was still working well, 
but on the descent a stoppage in his car- 
buretor occurred which compelled him to 
volplane to the nearest airdrome instead 
of landing, as required by the rules, at the 
airdrome from which he started. 

The initial calculation of the height at- 
tained by Major Schroeder in his flight 
at McCook Field on February 27, 1920, 
was 36,020 feet; but after a careful homo- 
logation of his records the Bureau of 
Standards reduced this to 33,000 feet. 





First Prize, $25.00. 
SECRET BATTERY SWITCH 

I am submitting herewith a sketch of a 
small inexpensive device to protect a car 
from thieves, which I am now using on my 
car. Below you will find a brief descrip- 
tion. 

The idea of this device is to break the 
ground connection of battery. To install 
it, all that is necessary is to disconnect 
ground wire and secure a screw and a piece 
of hard rubber tube to fit hole left by old 












\wse pole where present 
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This Secret Switch which Opens the Main Battery 

Ground Circuit Can Be Installed in a Number of Dif- 

ferent Ways and Should Prove a Very Good Protec- 

tion if Constructed and Installed Ingeniously, So as to 

Defy Ordinary Detection. The Head of the Contact 

Screw Can Be Made in: the Forni of a Bolt or Rivet 
ead. 


connection, also a piece of 14” thick brass 
and insulate from frame with sheet hard 
rubber. A brass thumb screw, long enough 
to extend thru the running board, completes 
this device. 

When you tighten down the thumb screw 
you make ground connection and car is 
ready to run. When car is standing, loosen 
thumb screw a turn or two and the circuit 
is broken. The screw is best disguised 
as a phoney bolt, so as to defy detection. 

Contributed by ALBERT J. WIRSING. 


Second Prize, $15.00. 


EXCESSIVE AIR IN MANIFOLD FOILS 
THIEVES. 


Note position of :ntake manifold and case- 
hardened steel tubing or piping 36” in 
size leading from each intake pipe where 
it is joined—to cross steel bracing. Here 
the pipe leads both downward and upward. 
The top section protrudes thru steel sheet 
and under instrument board if desired, 
out of sight or hidden. On its end will 
be seen a screw cap with steel pins thru 
the same for turning and removing which 
is shown at (A). At (B), is shown a second 
pipe end fitted with cap and covered with 
hinged ornamental cover. At letter (C), 
is shown a third pipe end leading lower 
down, securely hidden away by a cover 
on a hinge as desired. 

These pipe ends may lead to any secret 
place within reach of the driver. Further, 
any one cap removed on driver leaving Car 
and placed in a pocket, will let into mani- 
fold intake an excessive stream of air, 


which will kill the motor at once. When 
at home remove one cap. When in the 
city, two caps for safety; at a circus or 





Out a New Line of Attack 


Mr. Leibe Has Brought Line 
in His Excessive Air Scheme, Which if Cleverly 
Installed, Will Make it Some" Job for the Would-be 


Thief to Start the Car and Get Away With it. 
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NOTICE—CONTRIBUTORS ! ! ! 


We have not been at all satisfied with the class 
of suggestions we have been receiving lately 
in this department. Most of the devices that 
are suggested are very crude, and while some 
of them may be original, they are so impractical 
that not one in a hundred motorists would think 
of using or installing such a device. There is, 
however, one device that is needed badly which 
ap ently has as yet not been invented. We 
refer to a device that would prevent stealing of 
motor cars. In the City of New York alone, 
there are stolen every day an average of 15 cars. 
The average for the entire country varies from 
between two to three hundred cars each and every 
day. This is a terrible loss and must be stopt 
at all cost. 


For the next tew months we will, therefore, 
gve prizes only to such devices as prevent 
stealing of cars. We have publisht a few good 
ones in the past, but we feel sure that there are 
a good many others that should prevent thefts. 
It should be remembered always that motorists 
do not wish complicated and cumbersome de- 
vices; something that can be put in place quickly, 
and that can be removed just as quickly, is what 
is wanted. The device should, of course, al- 
ways be secret so that the casual crook will not 
know how it is used. Variations of the device 
Should be possible so that even after publishing 
such a device and giving it the fullest publicity, 
still it could be attached in such a way as to 
defy detection by the average man.—Editor. 
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FIRST PRIZE.::.:4::: 2122 $25.00 
SECOND PRIZE.............. 15.00 
THIRD РЕП1ЛЕ............... 10.00 


Ali other accepted articles, which win 
no prizes, will be paid for at the rate of 
$2.00. Articles submitted should not be 
long ones. About one hundred to two 
hundred words will suffice. Address all 
manuscripts to Editor, ‘‘Motor Hints," 
care of this publication. 
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large crowds, all three caps, making it a 
network of locks. 

If desired, a pipe line may be run under 
car to back seat, under carpet of floor, 
to any unlooked for place. The case 
hardened pipe cannot be hack-sawn off, 
or removed quickly enough for a quick 


theft 
Contributed by R. C. LEIBE. 


Third Prize, $10.00. 
HORN SOUNDS WHEN ENGINE 
STARTS. 
'The only articles required to make this 
gadget are a switch of some kind and a 
4 


КЛ 
Another Electric Horn Alarm Which Starts Sounding 
as Soon as the Engine is Started, the Circuit Thru 
the Horn Being Opened or Closed by a Well-Con- 
cealed Switch. This Scheme is Also Adaptable to 
Fords, as the Author Explains. 
few feet of insulated copper wire. When 
leaving your car, close the switch shown 
which should be concealed in any convenient 
place, as on the under side of the cowl, 
or in the rear of the car, or wherever the 
ingenuity of the owner may suggest. 

When the would-be thief starts your 
motor the generator creates a current 
which is conducted along the wire to the 
horn, thus blowing it. If your car is 
a Ford, the wire should be connected to 
the magneto-plug instead of to the genera- 
tor. It will continue to give warning 
until either the engine is stopt or the alarm 
switch is opened. 

If the burglar is a wise one he will shut 
off the power and make his escape if he 
can. The contributor has successfully 
installed the alarm described above on an 
Overland Touring car and also on a Ford. 

Contributed by CARLTON BRYANT. 


428 








STEERING COLUMN LOCK. 

Drill a three-sixteenth of: an inch hole 
thru the tubing and half way thru the 
steering rod where the steering column goes 
under the dash board. Then get a hard 
steel pin, and paint it the color of the 
steering column, and round off the head of 


Tubing over insteering rod 



























































In This Steering Column Locking Scheme the Author 


Suggests That a Hole be Drilled Thru the Column 


Which Will Accomodate a Hard Steel Pin. This 
Pin Can be Placed in the Hole When You Leave the 
Car, the Hole Being Drilled in Such a Position That 
the Front Wheels are Turned Well to the Side. 


the pin so it will look like a rivet. Before 
you drill the hole turn the wheels around 
as far as they will go, so when you park 
the car turn the wheels toward the curb 
and insert the pin. When you are using 
the car take the pin out. When you take 
the pin out or put it in find some excuse 
to reach under the dash board so if a thief 
is looking he won't suspect a trick. 

Contributed by LANDON COVINGTON. 


EMERGENCY BRAKE LOCK. 


Obviously the simplest way to keep a 
car from being stolen is to employ some 
sure means of locking the rear wheels so 
that they will not turn. It is, of course, 
best to use a means that is not noticeable. 

When cars are left standing at the curb 
it is customary to pull up the emergency 
brake. A way to lock this brake in such 
a position, providing of course that the 
brgke holds well, is a simple solution to the 
problem. 

Referring to the diagram, a hole about 
3$" in diameter bored thru the axle or 
fucrum of the brake, and counter-sunk 
a small distance should be made. A steel 
pin so made that it would just nicely fit 
in this hole would effectually stop any 
attempt to release the brake, and would 
not be noticeable at all. Such a hole 
would not weaken the brake in any way. 
If the fulcrum of the lever is below the floor 
of the car I would suggest that a small 
well-fitted trap door be made directly over 
the said fulcrum, so as to facilitate getting 
at it. Contributedby ROBERT BROCK. 





Locking the Emergency Brake Lever, by Means of a 
Steel Pin Past Thru the Hub and Stud on 
the Brake Lever Turns. 


Editor’s Mail 


HE DIDN'T GET IT 
Editor Sctence & INVENTION: 

For a number of years past the firm with 
which I am associated as head of the Depart- 
ment of Photography has concerned itself 
in no slight degree with the adaptation of 
Stereoscopy to both moving and “still” 
work and has overlooked no principle that 
bore promise of practical application to the 
matter in hand. 

Hence it was with some interest that I 
read the article contributed by Dr. 
Bade in a recent number of SCIENCE & 
INVENTION. This interest, however, was not 
stimulated so much by the claims made by 
the author as by the reputation behind your 
publication, which in this instance was 
suficient grounds for the construction of 
the described apparatus, the basic principles 
of which appeared, to say the least, absurd. 

Either the author has never observed the 
true stereoscopic phenomenon as produced 
by means of the twin lens camera (or the 
effects by similar adaptations) or is the 
possessor of a highly enriched imagination 
with which the ordinary individual is not 
gifted. His apparatus is undeniably “‘sim- 
ple" but it is not a stereoscope. For the 
information of Dr. Bade as well as others 
who may be interested I offer the state- 
ment that a stereoscopic effect cannot be 
produced by monocular vision, a fact 
doubtless realized by the Creator when in 
His infinite wisdom he gave us two eyes 
instead of one. 

When a *How-To-Make" article is 
presented to your readers some means 
should be employed to determine its 
practicability unless the contribution 1s 
offered ad mittedly as experimental and no 
other claims made for it. 

ALviN WYCKOFF, 
Director of Photography 
Famous Plavers, 
Lasky Corporation. 
Hollywood, Cal. 

(Concerning the article entitled “How To 
Make A Simple Stereoscope," by Dr. E. 
Bade, which appeared in the Oct. number of 
Science & INVENTION, we give herewith 
reply as quoted from Dr. Bade’s letter with 
reference to criticism. 

“I doubt if you have tried to make the 
instrument referred to. If you had made it 
and had placed pictures or prints from postals 
or photos taken from magazines, you would 
have had a different idea of the subject. To 
illustrate this, take any photo, hold it in the 
left hand, and hold the right hand to the eye 
curving the fingers so that a cylinder is formed. 
Now look at the photo thru this eye and you 
will see the picture stand out. 

“Another thing: In order to find flaws in a 
drawn or painted picture, the artist takes a 
mirror, turns his back to the picture, and, 
holding the mirror at an angle, looks thru it to 
the picture. Here the artist detects errors 
which he otherwise would not see. Therefore 
since both these principles are taken advantage 
of, a photo having depth, as almost all 
postal cards taken from photos and showing 
scenes, do, will appear to stand out in relicf, 
in spite of the laws of optics quoted. 

“Please remember this: MAKE IT, TRY 
IT, ANDTHEN CRITICISE." 

—EDITOR.) 


GRAVITATIONAL ATTRACTION 
Editor Science & INVENTION: 
Observing your statement in April 
number of SCIENCE & INvENTION that a ball 
weighing 100 Ibs. at the surface of the earth 
would weigh 50 lbs. if half way to the 
earth's center. I desire to offer a friendly 
contradiction. 
It is too commonly taught that gravita- 
tional attraction at che earth’s center is nil. 
It would be as correct to say that atmos- 
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pheric pressure at the earth's surface is nil 

when equalized from within and without. 
Gravitational attraction at the earth's 

center is not nullified but is merely equalized 





The Diagram Illustrates the Contributors Idea of 

the Difference in Weight of an Iron Ball or Other 

Mass at the Surface of the Earth, and at a Point 

One-half Way to the Earth's Center, That is One- 
half the Earth's Radius. 


because of an equal attraction from an 
equal mass in every direction. 

In case, however, of a body existent half 
way to the earth's center, gravitational 
attraction would not be half neutralized. 
As shown in enclosed rough sketch the mass 
below would be approximately 841465 of 
the earth's total mass, and the mass above 
only 152465. Thus, an object weighing 
100 lbs. at the surface of the earth would 
weigh, at a point half way to the earth's 
center, 6824 lbs. 

This is only approximate as I am con- 
sidering only the mass totals and disregard- 
ing any *side pull" from such portion of 
the mass at either side of, and on a level 
with, the object whose weight is considered. 

Respectfully, 
Сео. H. Lee. 
Omaha, Nebr. 

(You omit in your communication all 
consideration of the distance from the object 
acted on by segments of the earth to the center 
of gravity of such segments. Then applying 
the law of the inverse squares, yon will find 
that your calculation is incomplete. 


—EDITOR.) 
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E invite our readers to use these. 
columns for discussion on all sub- 
jects of interest to them. Weaim 

to make this page an exchange place for 
ideas and invite discussion. As hundreds 
of letters are received weekly, it is mani- 
= festly impossible to publish all of them, : 
= and we aim to publish only the more inter- 
esting ones. Try to keep your communi- : 
cation within two hundred words, and use € 
only one side of the paper when writing. : 
: Itis not possible to answer communications € 
2 addressed to this department by mail due to : 
the great influx of communications received. 
i —EDITOR. g 
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WHY HE READS S. & I. 
Editor SCIENCE & INVENTION: 

The lordly attitude of the various and 
sundry folk who go to the infinite pains of 
informing you that you're running a kid's 
publication affords me much amusement. 

The chaps who assume a high-brow, 
deeply scientific air and desire you to bore 
180,000 readers to death for the sake of 
20,000 are in the same class; just another 
case of tail trying to wag the dog. 

My advice to 'em if they don't like your 
sheet is:—Let 'em quit getting it and start 
their own and see where they get off! 

I enjoy your publication. Even though 
I'm a writer of short stories and other 
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material far removed from the fields covered 
by you. I like to sit down ina quiet corner 
of the club and go carefully through the 
sheet. I read SciENCE & INVENTION for 
two things: amusement and education. 
Learned must the reader be indeed who 
can't cull from your pages worth-while and 
interesting facts that are apt to be of use 
to him later on. 

I didn't mean to be quite so lengthy, but 
inasmuch as I believe every knock should 
be counteracted by a boost when it can be 
given in all honesty, I'm taking a few 
minutes "off" this morning to tell you that 
as far as all of us over here are concerned, 
you're on the right track. 

More power to you! 

TREVE COLLINS, JR., 
Past Secty. Brooklyn Press Club 
6 St. Francis Place, 
Brooklyn, N. Y. 


THE FAIR SEX WRITES 
Editor SCIENCE & INVENTION: 

Being greatly interested in the inventive 
progress of the world, I read quite a number 
of scientific magazines, but there is none 
that seems to me as up-to-date as yours. 
Unlike one or two that I could name, it is 
not continually giving a rehash of articles 
published in previous numbers, as though 
for the mere purpose of filling space. It 
gives not only the latest achievements of 
science, but its latest dreams as well, and 
its pages are filled with fascinating articles 
making one realize that after all science is 
but another name for romance. 

At the risk of taking up too much of 
your time, I wish to comment on a few 
articles you have recently published. 

In April you discussed a subject that has 
held the deepest interest for me from child- 
hood days—flying through space. 1 always 
had faith that science would yet find means 
for overcoming the obstacles to inter- 
planetary travel, and I rejoice to find there 
are a few who are qualified to judge of such 
things who consider the plan feasible. Г 
was particularly imprest by your belief in 
the possibility of overcoming gravity by 
means of electrical reaction. А certain 
scientist says it would be impossible to 
visit one of the larger planets because its 
immense gravitational force would crush us; 
but if your theory of electricity is correct, 
it would be no more difficult—given the 
proper equipment—to go about on Jupiter 
or Saturn than on Mars or Venus. 

I hope it will be but a few years at the 
most ere your dreams of interplanetary 
travel are realized, for I am impatient to 
take part in an expedition of this character! 

Another article of startling interest is the 
one in the July number describing the 
aerohydrotor. I have seen no mention of 
this device elsewhere. 

My best wish for SCIENCE & INVENTION 
is that it may continue to maintain its 
present high standard. 

MARIE Snow. 
604 Jackson St., 
Tampa, Fla. 


A LARGE ORDER 
Editor SCIENCE & INVENTION: 

I have read the ELECTRICAL EXPERI- 
MENTER since the time when it cost only 
5 cents a copy, and it seems to me I liked 
it better in those days than I do now. Of 
course, there is still nothing quite so good 
and maybe you please many more people 
now than in the old days, but why don't 
you ever tell us how to make common 
electrical apparatus anymore? Who wants 
to make a violin anyway? Why can you 
not "dope" out some way to make some- 
thing on the line of the Alexanderson high 
frequency generator. Can such a machine 
not be made by an amateur? Now if it 

(Continued on page 450) 


Home Electrics 
Ву С. L. HOADLEY, М. Е. 


N these modern times, the house-wife 

uses electricity wherever possible to 

lessen her work. The installation of 

several three- or four-way switches, 

properly located, will save her many 
steps and will go a long way toward helping 
her solve the vexing servant problem. 
For instance, two 3-way switches—one at 
the top landing, and one at the bottom of 
the stairway, will make it possible for 
her to turn on the stairway and hall lights 
from either floor; the vestibule light should 
be controlled from both the vestibule and 
the inside of the house to prevent the 
annoying and vexatious delay of finding 
the keyhole in the dark. The garage lights 
should be controlled from the house and 
the garage. A handy bed-room should have 
a switch by the door and one by the bed, 
so that lights can be flashed on or off 
quickly without going across the room 
to do it. Purely as a convenience, the 
use of 3-way and 4-way switches is more 
than desirable, and, if we add to that the 
economy of light effected by their use, 
their advantages fully warrant their use. 
It is the purpose of this article to acquaint 
the reader with these types of switches and 
explain how to install them properly, as 
well as show how to use them. 


Classification of Switches. 


There are three main classes of switches 
in general use. The knife switch; the push 
button switch; and the rotary or tumbler 
snap switch. Knife switches are the 
least desirable for lighting, especially in 
exposed positions where children or other 
inexperienced persons must use them. 
Rotary or tumbler snap switches are quite 
generally used for controlling lights, but 
push button switches are preferable for 
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ings. Many 
Want Such an Installation Themselves. 
From Either the Foot or the Top of the Stairs. 


Lights on 


Diagrams Will Well Deserve the Study of Electrical Students, 
arge Number of Ways in Which 3-Way and 4-Way Switches 
Can be Used for Controlling Lights in Various Parts of the House or Other Build- 
People are Unfamiliar With the Advantages of 3-Way Switches for 
Example, But Once They Have Seen Them Demonstrated, They Will Usually 
With 3-Way Switches Controlling a 
Hall Light for Example, You Can Extinguish or Light the Lamp or Group of Lamps 
As Many 4-Wa 
. Connected in Between a Set of 3-Way Switches as Desired. 


Three-Way and 
Four-Way Switches 


These special switches are used extensively 
to control lights from two or more loca- 
tions. Three-way switches differ from 
regular switches in that two of the four 
terminals are strapt together, making 
three points—hence the term three-way 
or three-point switch. For example, Fig. 
2 shows two points, 1 and 2, strapt 
together to make one terminal. The 
strapt terminal thus formed should always 
be connected either to the source of supply 
or to the load. 


Four-way switches connect together the 
two top points and also connect the two 
bottom points of the switch simultaneously 
with one turn or push of the switch. In 
Fig. 3, for example, the top and bottom 
terminals are connected by the switch 
blades and the next movement would 
connect the two sides. The four-way 
switch has two blades while the three-way 
switch has but one blade, which always is in 
contact with one or the other of two of 
the terminals. 

Three-way switches are commonly used 
for stairways or basements where two 
points of control are desired. Any number 
of control points may be obtained by the 
use of four-way switches. Three-way 
switches cannot be used anywhere except 
for the end positions, while four-way 


switches can be used either for the end 
positions or for intermediate positions. 

In general, there are two methods of 
connecting three-way switches in circuit. 
Fig. 4 illustrates them. 
correct, 


One method is 


the other is unsafe and should 
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Switches Can be 
hus, it Is Possible 


to Have Six or ШЕН. Switches Controlling a Single Light or Chandelier, From Any 


One of ich it Will be Possible to Light or 


concealed wiring; altho a little more ex- 
pensive. A single-pole switch is опе 
which opens one side of a circuit. A 
double-pole switch opens both sides of a 
circuit at the same time. Fig. 1 shows 
these classes of switches properly connected 
toacircuit. In addition to these, there are 
special switches known аз three-way 
switches, and four-way switches, which do 
not differ in external appearance and size 
from the standard switches above stated. 
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xtinguish the Lamps. 


not be used, as it brings wires of opposite 
polarity into the same switch. The Under- 
writers classify the three-way switch as a 
single-pole switch, and as such it can 
properly be connected into but one side of 
a circuit. A simplified wiring diagram of 
the three-way switch is shown in Fig. 5a, 
Here the switches are both in the OFF 
position and the lamps unlighted. Now. 
move switch I from Contact 1 over to 
contact 2 as shown in Fig. 5b. "The circuit 
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is completed and the lamps light. It is 
obvious that switch I could be moved back 
up to contact 1, to break the circuit. 
Let us see if the lights can be shut off at the 
other switch. Suppose we move switch 2 
from contact 1 up to contact 2 as shown 
in Fig. 5c; the circuit is then broken at 
terminal 1 of switch II. We can, of course, 
again light the lamps by moving switch 2 
back to contact 1 ог we can light them at the 
other end by moving switch I up to contact 
1, as shown in Fig. 5d. Тһе above simple 
outline of the operation of the three-way 
switch will suggest to the mind of the 
reader how to make up for himself and 
connect three-way switches. For battery 
circuits ordinary bell switches, fitted with 
the proper number of contacts, may be used 

Four-way switches may be used for 
controlling lights from two locations, if 
desired. Fig. 6a shows the switches in 
the OFF position. Remembering that 
a four-way switch has two blades, if switch 
I be turned once, as shown in Fig. 65, the 
circuit is com; leted and the lamps light. 
Switch I can be rotated once more and 
turn off thelamps also. Suppose, however, 
it is desired to turn off the lamps at the 
other end. Rotating switch II once will 
give it the position shown in Fig. 6c. "This 
breaks the circuit as shown and the lamps 
go out. They can be lighted at the other 
end again by rotating the switch to position 
shown in Fig. 6d. Four-way switches can 
be used for controlling the lights from more 
than two locations, but it is customary 
to use the cheaper three-way switches for 
the two ends and four-way switches for the 
intermediate positions. Fig. 7a shows the 
connections for a combination such that 
control can be obtained from four different 
locations. It should be noted here that 
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one of the two wires passing thru all the 
switches must be cross-connected at each 
switch. In the position shown, the lights 
are not lighted. Let us select at random 
some switch, say switch III, to turn on the 
lights. One movement of it will complete 
the circuit and light the lampsas shown 
in Fig. 7b. Now, select another switch 
at random to turn off the lights—say, 
switch IV. Fig. 7c shows the lights are off, 
(Continued on page 459) 


The Amateur Magician 


By JOSEPH H. KRAUS 


WAS virtually a stranger as I —Ó" 
my way to the Long Island home of 
Professor Hargrave. Everything 
seemed so different, the grounds had 
been changed, the building had re- 
ceived its annual wash, and mosquito 
netting enclosed the porches. There at 
least 15 one invention which the famous 


The Wonder 
Fountains 


bling fountain. Shafts of vari-colored lights 


illuminated the spray. Suddenly, I heard 
the familiar call, ‘‘Well, well, old topper, I 


There was nothing unusual about it; it was 
simple a very decorative, self-contained 
fountain, a motor operating a small pump 
which forced the water up thru a tiny 
aperture and vari-colored lights under the 
basin, which was quite transparent, helped 
to illuminate the bubbling stream. Satis- 
fied with my examination, I seated myself 





One of the Mon Spectacular Magic Stunts Rae i 
Effect is Би Benge by Colored Li, 
and Suddenly Five Columns Sparkle 


magician has evidently not worked upon, 
namely, a method of exterminating mosqui- 
tos or making the female of the species less 
deadly than the male. Letting the knocker 
on the door fall gently, I was even surprised 
to see a different maid answer my call. On 
inquiring whether the Professor was in, I 
received an affirmative answer, and while 
the maid went to announce my arrival, I 
made myself comfortable in the parlor 
which had been converted into a den. 

Here I was not left alone long enough to 
even acquaint myself with the new objects 
in the room; one, however, took my par- 
ticular fancy. This was a fountain com- 
posed of a group of mermaids, surrounded 
by sea horses, holding a bowl which re- 
sembled a gigantic lily, from the center of 
which sparkled the clear waters of a bub- 
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orth i in the Artificial Light. 
Flows From the Wand and at a Given Command it Stops. 


ble is the One Illustrated Above, in Which Professor Hargrave Becomes a Veritable W: 
ich Play Upon Him While the Feathery Streams of Water Shift From the 

The Wand Which the Performer Holds in One Hand Ma 
The Details of the Wand are Shown in the Lower Right 


haven't seen you for quite a few months, 
where have you been keeping yourselír' } 
The earnestness of this exclamation was in- 
tensified by a pat on the back, which shook 
me as tho І had been hit with a sledge ham- 
mer. Before I had a chance to reply, he 
continued. saying, “I am sorry, old chap, 
I am very busy today, but I have a little 
stunt here which I know you would like to 
see. It has something to do with that 
fountain over there. If you will excuse me 
while I don my costume for presenting the 
experiment, I will try and show it to you." 
With that he left the room. 

His departure gave me the opportunity T 
had been looking for. Ah, thought I to my- 
self, so it is the fountain, well he won't fool 
methis time. I examined this sculptural 
masterpiece with the closest scrutiny. 
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Fountain. The 
nd to the Head, Е: ence to the Foot, 
be Given to the Spectator. Water 
4 Corner of the Picture. 


just a moment before Prolessor Hargrave 
entered the room. He was drest in a Turk- 
ish costume, a turban covered his practically 
bald head. In either hand he held a 
wand. 

“Before I show you this performance,” 
he said on entering the room, “І think I will 
have a drink." Walking to the fountain he 
stooped over it, and seemingly drank quite a 
quantity of water, in fact so much, that 
without any sign of warning a stream of 
water, about seven or eight feet high, and 
very thin, wended its way almost to the 
ceiling, apparently originating at the top of 
his head. Here it broke and fell down 
upon him and upon the carpeted floor. 
He turned around and approached me, 
the stream never diminishing in height 

(Continued on page 460) 
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By ISABEL 


portance of the atmosphere to all 

forms of life upon the surface of the 

earth. If there were ‘no atmosphere 

there would be no life, because it is 
thru the agency of the water-vapor, carbon- 
dioxid and oxygen in the atmosphere that 
all life-processes are maintained. 

If there were no atmosphere there would 
be not only no life upon the earth but none 
of the beautiful color effects produced by 
the passage of sunlight thru the atmosphere. 
There would be no blue skies, no beautiful 
sunrise and sunset effects, no twilight, no 
rainbows, no halos, no auroral displays, and, 
morcover, no clouds, no rains, no rivers nor 





seas, no winds nor storms. The heavens 
would be perfectly black except in the direct- 
tion of the heavenly bodies which would 
shine as brilliantly by day as by night. 

To understand how the atmosphere pro- 
duces color effects such as blue skies, sunrise 
and sunset tints, rainbows and halos, as 
well as the twinkling of the stars, unsteadi- 
ness of star images and similar phenomena, 
we must know something of the nature of 
light itself. 

Light moves outward from any source, 
such as the sun, in all directions radially, or 
along straight lines (so long as it does not 
encounter a gravitational field) with the 
unimaginable velocity of 186,000 miles per 
second. As it advances it vibrates ог oscil- 
lates back and forth across its path in all 
planes that lie at right angles to this path, 
unless it is plane polarized light, in which 
cane its vibrations are confined to one plane 
only. 

These vibrations or oscillations of light 

roduce a wave-like motion, one wave- 
ength being the distance past over in the 
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Some Effects of the 
Earth's Atmosphere 
Upon Sunlight 


time of one vibration, measured from crest 
to crest or from trough to trough of adja- 
cent waves. 

Now, we may consider a beam or ray of 
sunlight is made up of a great number of 
individual rays of different wave-lengths 
and different colors. The average wave- 
length of light, the wave-length of the green 
ray in sunlight, is about one-fifty-thou- 
sandth part of an inch, that is it would take 


about fifty-thousand average wave-lengths 


to cover a space of one inch. Now, since 
light makes one vibration in passing over a 
distance of one wave-length, it makes fifty 
thousand vibrations, while advancing one 
inch and since it advances one hundred and 
eighty-six thousand miles in one second we 
can easily figure out that a ray of sunlight 
of average wave-length makes about six 
hundred trillion vibrations (600,000,000,- 
000,009) in a single second! 

The chief colors of which sunlight or white 
light is composed are red, orange, yellow, 
green, blue, indigo and violet, tho there are 
an infinite number of gradations of color 
which blend into one another, gradually pro- 
ducing the intermediate tints and shades. 
The colors just mentioned are called the 
primary colors of the solar spectrum, which 
can be produced as a band of light of varie- 
gated colors, arranged in the order named 
by passing a ray of ordinary sunlight thru 
a glass prism. The individual rays of dif- 
ferent color and wave-length, existent ina 
beam of sunlight, or white light, then sep- 
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arate out in the order of the wave-lengths. 
The red rays vibrate the most slowly and, 
therefore, have the longest wave-length of 
all the rays of the visible spectrum. About 
four hundred trillion vibrations of red light 
reach the eye in one second. Violet rays, 
on the other hand, vibrate the most rapidly 
of all the visible rays with shortest wave- 
length. About eight hundred trillion vibra- 
tions of violet light reach the eye every second 
The wave-lengths of the intermediate colors 
decrease in length progressively from the red 
to the violet and, of course the frequencies 
of their vibrations increase in the same 
order. All sunlight is made up of these rays 
of different colors and different-vibration 
frequencies, and 
of other rays as 
well, to which 
the human eye 
is not sensitive, 
and which, 
therefore, do not 
appear in the 
visible spec- 
trum. Among 
these invisible 
rays аге the 
infra-red rays, 


Even if Standing 
Close Together Two 
Observers Will Each 
e а Different 
Rain-Bow Alto- 
ether. This Il- 
ustration Shows 
How the Light 
Rays are Affected 
in the Falling Rain- 
Drops, The Path 
of the Light Taken 
in the Primary Bow 
Is Totally Different 
From e Path 
Taken in the Drops 
That Will Form 


Violet Оссамев Al- 
ways the Inside and 
Red the Outside. 
which come just 
below the red of 
the visible spec- 
trum, and which 
are of longer 
wave-length 
than the red 
rays, and the 
ultra-violet rays 
which lie beyond 
the violet ra ys 
of the visible 
spectrum and are of shorter wave-length 
than the violet rays. 

Now a ray of ordinary sunlight is sep- 
arated into the rays of various colors, which 
form the solar spectrum when it passes from 
a medium of one density obliquely to a 
medium of another density, as when it passes 
from air to glass or from air to water or from 
outer space into the earth's atmosphere. 
Under such circumstances its velocity is 
changed, slowed down when it passes from a 
rare to a denser medium, and the waves of 
different wave-lengths are bent from their 
former course, or refracted, by different 
amounts. The red rays of longest wave- 
length are bent from their former course the 
least and the violet rays of shortest wave- 
length are bent the most upon passing from 
a rare to a denser medium. As a result the 
ray of sunlight is spread out or dispersed 
into its rays of different wave-length and 
color upon entering a medium of different 
density. It is this refraction and dispersion 
of sunlight that produces many color effects 
in the earth's atmosphere. 
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The Above Illustration Shows a Phenomenon Which Is Not Known to Many People. 
But Only a Picture of the Sun. The Above аг" Ezp 
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The atmosphere, as we know, is not of 
uniform density thruout. At high altitudes 
it is extremely rare. That is, there is little 
of it in a given volume. Close to the earth's 
surface, however, it is comparatively dense. 
Half of all the atmosphere is within three 
and one-half miles of the surface and half of 
the remainder lies within the next three and 
a half miles. We may consider it as made 
up, on the whole, of layers of different densi- 
ties, strongly comprest near the surface. 

Imagine a ray of sunlight entering the 
earth’s atmosphere from without. If it 
comes from a point in the zenith its course 
is not changed upon entering the atmos- 

phere, because light passing from a certain 
medium—as space—into a medium of 
different density, is not bent from its course, 
or refracted, provided it enters the new 
medium in a direction perpendicular to the 
surface. If it enters the atmosphere 
(which is the new medium of greater 
density) obliquely, refraction, or bending of 
the ray, takes place, and as the ray ad- 
vances toward the earth, thru layers of 
increasing densities, it is bent from its 
former course more and more. As the ad- 
vancing rays of different colors and wave- 
lengths in the beam of sunlight are slowed 
down in the new medium, the red rays are 
turned from their course the least and the 
violet rays the most and the entire advanc- 
ing wave-front of the beam of sunlight is 
bent down more and more toward the 
horizon, as it proceeds thru the atmosphere. 
As we on the earth's surface see the ray not 
along its bent course thru the atmosphere, 
but in the direction in which it finally enters 
our eyes, the effect of refraction upon a ray 


600 MILES 
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un Has Long Descended Behind the 


of light passing thru the atmosphere, is to 
displace the object in the direction of the 
zenith or raise it above the horizon. Asa 
result of refraction we see the sun, or moon, 
above the western horizon, after one or the 
other has really set, and above the eastern 
horizon before either one has really risen. 
The oval shape that the sun, or moon, often 
shows on rising or setting, is due to the fact 
that the light from the.lower limb is passing 
thru denser air than the light from the upper 
limb, and so is refracted more and as a result 
the lower limb is lifted proportionally more 
than the upper limb. This distorts the 
form of the solar or lunar disk, making 
it appear oval instead of circular. 


The familiar twinking or scintillation 
of stars and, more rarely, of the planets, 
is a result of interference of light waves 
due to irregular and variable refraction 
in air, that is not uniform in density, owing 
to the presence of constantly rising and 
descending atmospheric currents of dif- 
ferent densities. This also produces the 
shimmering or unsteadiness of star images 
in the telescope, that interferes so greatly 
with accurate measurements of angles 
or observations of planetary markings, 
and rouses the ire of the astronomer, 
driving him to the mountain tops or high 
plateaus, where the air is comparatively 
clear and steady. 

One may ask, why it is, if light from an 
object, say a star, is bent from its course 
and separated into rays of various colors 
upon entering the earth's atmosphere, 
that we do not see the object drawn out 
into a band of spectral colors. This is 





The Above Illustration Explains Why We See the Sun a Brilliant White at Noon, Looking Overhead, While 


It Becomes Reddish Yellow at Sunset. 
a Layer of 
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Air 600 Miles Deep, Whereas at Sunset We Have to View the Same Sun 
Air Which Is Over 2200 Miles Thick, or More Than 3 Times as Thick as at Noon. 


The Reason Is That at Noon We Are Viewing the Sun Through 


hrough a Layer of 
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t У When We Gaze at а Beautiful Sunset We Do Not See the Sun at All, 
lains This. Due to the Atmospheric Layers, the Sunlight Is Deflected in Such a Way That at Sunset, 
orizon. 


due to the fact that the angular dispersion 
is so slight under ordinary circumstances 
that light from one point is blended with 
light from a neighboring point of com- 
plimentary color to produce white light 
again. There are, however, certain cir- 
cumstances that result in beautiful color 
effects in the earth’s atmosphere due to 
the refraction of sunlight. 


If, under favorable conditions, one ob- 
serves the upper limb of the sun sinking 
below the horizon it may be possible to 
detect the “green flash," which is an 
effect of refraction. Sunlight at this 
time is strongly refracted, and the disper- 
sion is then greatest, as the path of the ray 
is along the horizon and thru the densest 
part of the atmosphere. The red rays, 

eing bent least from their course, pass 
below the horizon first, then the yellow 
and next the green, the blue and violet 
coming last. Just as the red and yellow 
rays from the upper limb have disappeared 
below the horizon it should be possible to 
see an instantaneous green flash from the 
green ray since the light from its comple- 
mentary color red which ordinarily blends 
with it to produce white light is then 
below the horizon. Theoretically we 
should also see the blue and violet rays 
immediately after but, as we will soon see, 
very few of these rays of shorter wave- 
length can penetrate thru the dense lower 
strata of the atmosphere. This same 
“green flash” is also observable at sunrise 
just as the upper limb is coming into view, 
the colors then appearing in reverse order. 

The blue color of the sky and its bright- 
ness is caused by the scattering of the rays 
of shortest wave-length, the violet and 
blue rays, by the oxygen and nitrogen in 
the upper atmosphere. The molecules 
of these gases interfere with the passage 
of these rays, powerfully scattering and 
dispersing them, and thus increasing the 
length of their path thru the air and diffus- 
ing their color and brightness in the upper 
atmosphere, while permitting rays of longer 
wave-length the red and orange to pass thru 
practically undisturbed. 


When an object in the heavens is viewed 
near the horizon, the rays of light from it 
have to travel a longer path thru the atmos- 
phere than when it is overhead, and that too 
thru the densest part of the atmosphere, 
which lies close to the earth’s surface, and in 
which are floating many dust particles and 
impurities from the earth's surface. All 
these particles, as well as the increased 
density of the atmosphere, interfere with the 
free passage of the rays, especially of shorter- 
wave lengths, thru the atmosphere. The 
violet and red rays are sifted-out and scat- 
tered in their long journey thru the lower 
strata of air, far more than if they came 
from an object high in the sky. Even the 
red апі yellow rays are more or less scat- 
tered and bent aside—diffracted—by these 

(Continued on page 479) 
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Conducted 


TEETER-BOARD 
A teeter-board that can be used on the 
Jawn and moved about so as not to kill the 
grass is shown in our illustration. This 
board has a new innovation in which the 
teeterer is provided with a seat and lever 
to operate it, in fact with this arrangement 





The Latest Idea in a Teeter-Board for the Children. 

This Teeter-Board Possesses a Distinct Novelty 

in That the ‘‘Master of Ceremonies”, Instead of 

Having to Stand at the Center of the Board and Rock 

it To and Fro, Can Here Sit Down and Hold on to 
the Upright Handle. 


it is doubtful if the despised function of 
teetering others does not become the most 
desirable job on the teeter-board. The 
board is strongly constructed and if care- 
fully made and painted will make a very 
attractive toy for the lawn—the board 
might be lemon-vellow, and the other parts 
grass-green. The drawings give the method 
of construction, the teeter, say eight feet 
long, with the teeter-horse thirteen inches 
hizh and the seat 12 inches above the plank. 


LAWN SWING 

In the illustration is shown a design for a 
swing, which swing has the advantage of 
being portable, if small, and of being decora- 
tive, 1f constructed as a large permanent 
fixture; painted grass gre»n, the swing will 
lean ornament to any lawn. It is strongly 
constructed and safe, beinz put together 


This Lawn Swing Will Appeal to Many People as it 

Is Not Only Very Substantial, bt also Quite Ar- 

tistic, and if Printed Green or Some Other Desirable 
Color, it Will Present a Very Neat Appearance. 
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largely with screw bolts. The drawings 
show the construction-plan and illustrate 
the proper proportions of the various parts. 
Whether the swing is made large or small 
these proportions should be kept for the 
sake of symmetry. The boy-scout of the 
family can exercise his knowledge of ropeol- 
ogy in splicing the swing rope where its two 
ends are attached to the rings at the top. 

The wooden frame for this lawn swing 
may be constructed of any odds and ends of 
lumber which may be at hand; 2” x 4” 
stock could be employed but the swing will 
be much improved, especially if it is to be 
used by adults as well as children, if the 
two uprights at least are constructed from 
3" x 4" or better still, 4" x 4" materiai. 
If the wood stock is purchased in the rough 
it can be smoothed up with a little care 
by means of a carpenter's jack-plane and 
sand paper, if desired. It can be painted 
any color that the owner may elect, green 
being a good one, but some people prefer 
whiteorthepopularbrickred. Ifthe latter 
color is used with plenty of good red lead 
in it, it will prove a very fine preserving 
coat against all kinds of weather. 

HAMMOCK SWING AND AWNING 

A portable hammock swing and awning 
is shown above at rigat. There isa frame, 
which will sit safely on the lawn, without 
injuring the sod or killing the grass; it is 
simple in construction, but as firm and 
solid as a rock, being held together with 
screw-bolts in such fashion that the least 
strain on the hammock-hooks locks all of 
the parts together. The awning is composed 
of two U-shaped iron frames hinged to the 
ridge pole of the hammock frame in such a 
manner that one-half of the awning on either 
side of the hammock can be raised by lifting 
with the hand. They work in this respect 
like any awning frame—which they in many 
ways resemble, the canvas being put on and 
attached to them in awning fashion—the 
difference being that they are lifted or low- 
ered without ropes. Ropes can hold them 
down however, in case of strong wind just 
as an awning is secured. The canvas for the 
two sides is in one piece or joined witha re- 
inforced ridge piece at the top, this insures 
protection from the sun, when at its height, 
and enables the two awnings to be instantly 
removed, when the iron parts are unhinged 
as in case of a wind storm. 


LAWN MOWER SHELTER 
A water and damp proof shelter for the 
lawn mower, clippers and sickle, that sits 
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IMPORTANT: 
TO NEWSSTAND READERS 
N order to eliminate all waste and unsold 
copies it has become necessary to supply 
newsstand dealers only with the actual number 
of copies for which they have orde-s. This 
makes it advisable to place an order with 
your newsdealer, asking him to reserve a 
copy for you every month. Otherwise he will 
not be able to supply your cosy. For your 
convenience, we are ap ending herewith a 
blank which we ask you t» b» gool cnough 
to fill in and hand to your nevwsieale:. He 
will then be in a position t» supply copies 
to you regularly every month. If you асе inte: 
ested in receiving your copy every month, do 
not fail to sign this blank. It costs you 
nothiag to do so. 
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Please reserve for me. . .copies of SCIZNCZ 
& INVENTION every month until I notify you 
otherwise, and greatly oblige, 
Name. ссор аал 
Address. . 
















right out on the lawn, and is surrounded by 
appropriate foliage, seems to be a desirable 
acquisition. We show in our illustration a 
tower in miniature, designed to meet this: 
long felt want. The tower is about eight 


feet high (not counting the weather vane) 
and about three feet square at the largest 





Here We Have a Very Useful Yet Inexpensive Lawn 
Hammock Support, -Provided With an Awning. 
The Wooden Frame Is so Designed That it Can 
be Built Quite Light and Yet Possess Great Strength, 
and, Moreover, it Will Not Injure the Grass. 


point—yet size is a matter largely regulated 
by judgment on the part of the home me- 
chanic. 

The chief concern is to keep the tools from 
rusting in damp or rainy weather and the 
shetler is designed so as to form a protecting 
receptacle at such times. It should sit ona 
concrete foundation extending an inch or 
two beyond the base of the tower and run- 
way, and level with the top surface of the 
sod. The wood floor—raised about eight 
inches above the concrete, provices a kind 
of cellar in which air can circulate freely at 
the bottom of the tower, the ventilation at 
the top keeps the tools from sweating or 
condensing moisture. The outside and bot- 
tom of the completed tower should be coated 
with crude creosote before painting; when 
the creosote is dry, paint the roofs a light 
red and the other work stone gray—all but 
the roofs and tor of runway can be sanded. 


Above We Show a Very Attractive Water and Dam 
Proof Shelter for the Lawn Mower, Clippers an 


Sickle. This Can Ре Made Very Attractive. 





The Magic Crystal Gazing Globe 


By PRESTON LANGLEY HICKEY 


OR centuries and centuries, as far 


back as man’s history has been 
recorded, the crystal gazing globe 
has been one of the principal means 


by which so-called philosophers and 
mediums have profest to be able to 
foretell the past, present and future events 
in the life of a believer in the occult. With 
passing years the popularity of this enigma 
has increased to such an extent, that many 
of our scientific writers are devoting their 
time to studying and expounding the theories 
of spiritualism and life after death before 
the world. 
During the past ten years I have been an 
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Complicated as the Magic Effect of the ‘‘Crystal Gazer" May Seem, it Is Much Simpler Than One Might at First Suppose. 
Devices Employed in Causing the Large Glass Ball to Fill 
Not Only Does the Glass Ball Become Filled With Mysterious Looking 

ide Range, by the Clever Utilization of Several Colored Electric 


Readily Build it. 
Can be Changed Thru a 
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between ten and fifteen feet from the crystal. 
When everything was ready for the perform- 
ance, the lights were turned out. The 
spectators were then requested to ask 
questions, being cautioned all the time to 
keep their minds concentrated on what they 
wished to know, and their eyes fixt upon 
the crystal, which they could see only very 
faintly in the gloom. Suddenly the crystal 
seemed to radiate with a faint glow of light. 
varying from red, blue and green to white. 
This light gradually grew brighter, but 
that was not all. At the same time, from 


within the very depths of the crystal, a 
seething mass ot vapor mysteriously swirled 
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will act as legs for your table. For the 
top, which should be sixteen inches wide by 
fourteen inches long, any piece of small 
board of that dimension and not over three 
quarters of an inch in thickness will do, 
altho, from a personal standpoint, I think 
a piece of compo board is the most advis- 
able, as it is very light, and yet very strong 
and durable. Any sort of thin strips of 
wood may be employed as reinforcements 
to the legs and top of the table. А fringed 
and decorated drape, is tacked around the 
edge of the table top, and hangs down to 
within not more than a foot from the floor. 
Thus all apparatus and working mechanism 
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The Elementary Chemical and Mechanical 
Author, so that Anyone Interested in the Device Can 


rs at the Command of the Demonstrator, But the Color of the Vapors 
These Bulbs are Connected With Dimmers or Rheostats 


So That a Very Wonderful and Mysterious Blending of Colors Can be Produced at Will. 


ardent devotee to magic and spiritualism 
as a hobby, and fo back up and prove my 
statements in the above paragraph, I will 
explain in detail here, a method of the 
crystal gazing globe, of my own invention, 
very simple, the like of which exists no 
where else, and yet with which I have mysti- 
fied even those who flattered themselves on 
being quite proficient in the art. 

The effect of my séance was as follows: 

Close up against the wall, usually in 
front of a heavy drape as a fitting back- 
ground, with just enough room behind it to 
place a chair for myself, stood a little table, 
on which was my crystal. My spectators 
were seated in the form of a half circle 
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about. Each varying colored vapor had 
its own significance, which of course I would 
explain, and then at the conclusion, | 
would switch on the lights, and nothing 
but the cold crystal remained, all other 
colored lights and vapor having vanished. 
The effect was very startling and beautiful 
to say the least, and never once was I 
detected in my performance. 

While the illusion in itself is a rather 
complicated affair, a careful perusal of the 
directions set forth here and the accompany- 
ing diagram will give the reader a clear 
mental picture of the details of construction. 

Secure four pieces of timber two by two 
inches square and thirty inches long. These 
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is securely concealed, and even the unusual 
length of the drape never excites suspicion. 

To do away with any confusion whatso- 
ever, in the modus-operandi of the crystal, I 
will refer you rather closely to the illustra- 
tion. 

The crystal is in reality merely a large 
clear lamp globe set firmly in the pedestal. 
To buy a real crystal fifteen or twenty inches 
in diameter, would cost you well over a 
hundred dollars, and then again, in this 
particular effect it could not be employed, 
owing to the appearing vapor. In the 
pedestal, are four little sockets in which fit 
the four colored lights that are employed. 

(Continued on page 456) 


Building Home-Made Transformers 


MALL transformers suitable for 
operation on any 110 volt house 
lighting circuit are of fairly simple 
construction for the amateur and 
with a little care will always prove 
successful in use. This article describes a 
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ing the core-leg laminations tightly together. 
One way to do this is to wrap on ordinary 
black friction tape, always keeping a clamp 
around the core just above the wrapping. 
This friction tape has rather poor insulating 
qualities and is used only for its mechanical 
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should be any large sheets of the core ma- 
terial at hand, which is not in the form of 
narrow strips, a good plan is to cut out two 
or three “U” shaped end-pieces for each side 
of the core, as well as two or more to be 
placed in the middle. Such solid pieces 
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Many Valuable Ideas are Illustrated and Described Herewith in the Building of Home-Made Transformers. The Diagrams at the Left Show Various Ways of Arrang- 


ing the Primary and Secondary Coils, as Well as Methods of Connecting 
the Illustration, ‘‘A’? Shows the Wooden Form Used in Building Up the Sheet Iron Core. 


by Gluing Paper Around the Legs of the Core. 


few details of small transformer construc- 
tion which will interest those who contem- 
plate building one. 

After the sheet iron core material has 
been obtained, and it will always be to the 
builder's advantage to purchase the sheets 
ready cut to shape, they must be piled up, 
comprest and bound into a rigid core, but 
open at one end for the insertion of the 
windings. This is a tedious operation and 
unless care is taken, the laminations will be- 
come mixed up and out of alignment. A 
convenient method is to construct a wooden 
form and build up the core around it; the 
little time taken to make the form will be 
more than compensated for by the speed at 
which the sheets may be piled up into shape. 
The base board is made the exact size of the 
outside of the core, the inner block being 
considerably higher than the core is to be, 
to allow for the springing apart of the sheets, 
and of thesize ofthe core-opening. Several 
wood or sheet iron clips screwed to the base 
board, but capable of being turned down out 
of the way, serve to hold the sheets in line, 
but can spring out to admit any sheets 
wider than the rest. The front edge of the 
base board is separate, as far as the line of 
the inner block, and held by screws; then 
when the sheets are piled up and held 
temporarily by a pair of clamps on each 
side, this block is removed, thus exposing 
the whole of the lower core yoke. This yoke 
is held in a vise and the side clamps and 
wood form may then be removed, and all is 
ready for the next operation—that of bind- 
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struction, With Binding Posts Mounted Thereon. 


strength, so to do away with its use and 
produce at the same time a stronger and 
neater binding, a number of sheets of heavy 
tough brown paper are cut out the length of 
the core winding space, and wide enough to 
reach a little more than half way around the 
core. Two hardwood or metal blocks are 
procured, also the length of the winding 
space; the corners of the core are slightly 
rounded with a file to prevent cutting the 
paper; from four to eight of the paper sheets 
are then placed between each side of a core 
leg and the clamp block, and the whole 
then clamped very tightly together. 

This leaves the edges of the paper sheets 
sticking out on each side and they are then 
to be folded over the inside and outside of 
the core leg, alternately, stretched tight and 
glued in place. When the glue is dry and 
the clamps and blocks removed, the paper 
will bind the core legs tightly together, but 
to prevent subsequent tearing, a wrapping 
of either “armature” tape, shellacked, or 
the more expensive varnished insulating 
tape is put on and the ends glued or securely 
bound. 

If the transformer is to be used for weld- 
ing or other purposes where a heavy current 
will be drawn and there is liability of the 
windings heating up, it is of advantage to 
put on a further covering of two or more 
sheets of asbestos paper, glued to the tape 
wrapping, then to put another layer of tape 
on over the layer of asbestos. 

While on the subject of core construction, 
it would be well to mention, that, if there 
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strengthen the core and help to hold it in 
alignment, as well as to improve the mag- 
netic circuit. Often these may be cut with 
no waste of material, by giving the core cer- 
tain proportions, such as shown in one of the 
sketches. In this way the center of the 
sheet will make two extra leg pieces, or, in 
the case of an internal “U” sheet, three of 
the shorter yoke pieces. The lower cut is 
easily made by clamping the sheet in a vise 
having straight smooth jaw edges, then 
cutting close to the jaw with hammer and 
sharp cold chisel. In assembling the pieces 
to fill in the open end of the core, one of the 
yoke pieces is placed across each end-sheet, 
overlapping part way, and the whole yoke 
is then bound with friction tape. 

Little will be said here upon the subject 
of coil winding. Probably the best scheme 
for the winding is to use the form wound 
taped coil, with flexible leads. Such a coil 
can be strongly construeted, entirely sepa- 
rate from the core, well insulated, neatly 
taped, shellacked or varnished, baked and 
when dry, slipt into place over the core. 
There are several ways to group the primary 
and secondary coils; in a small transformer, 
up to 100 watts or so, both may be wound 
on one leg of the core. Larger ones are more 
compact and efficient if half of each winding 
is placed upon each leg, usually with the 
coarse wire coils placed next to the core. 
Sometimes it is preferable to place the 
primary on one leg and the secondary upon 
the other; this is known as a “magnetic leak- 

(Continued on page 462) 





Construction of a Gasoline Blow-Pipe 


OW often have you wished for 

a fine pointed, hot flame that could 

be operated in any direction? 

Doubtless many times. You had 

the soldering iron ready but it 

was too clumsy to get at the work, or lost 

its heat too rapidly. The blast lamp gave 

too large a flame, while the alcohol lamp 

wouldn't reach the spot, and there you 

were *'stuck," or else you had to make a job 
that did not suit you. 

The blow-pipe described here is a very 
efficient type. It gives a fine, hot, pointed 
flame, that may be made large or small as 
desired, and may be operated in any direc- 
tion. Its construction is quite within the 
capabilities of any amateur experimenter, 
and the old, reliable “junk box" is sure to 
have something to contribute to its manu- 
facture. 

This blow-pipe will be found excellent for 
ordinary soldering, soldering pipes in auto- 
mobile radiators, building up lead terminals 
on storage cells, melting sealing compound 
around battery jars, 


By FRED W. DIXON 


the drawing its design is easily understood. 
The handle is made by using a bicycle pump, 
of the type having a short metal cylinder, 
and only the cylinder and end cap are used. 
The end cap, which screws on. has a tube 
soldered into it and this is connected to the 
carburetor for the entrance of the gas. Into 
the other end of the cylinder two pipes are 
to be soldered. 

The bottom pipe is the larger and is made 
of three-eighths inch tubing. Copper tubing 
is preferable as it is easier to bend. In 
bending the tubing, one end should be 
tightly corked, and then the tubing filled 
full of tightly packed sand, after which the 
other end is corked. The tube can now be 
bent without flattening at the bend. The 
angle of the bend should be about 135 de- 
grees. The lengths of the tubes are shown 
in the diagram. 

At the end of the handle and connecting 
with this large tube is a small pet-cock, 
which is fixt in this manner. The screw is 
removed and the inner part taken out. 


an ordinary mouth blow-pipe—it may be 
obtained from places dealing in scientific 
supplies. They are used by jewelers and 
also for performing blow-pipe tests on 
minerals. An ordinary pipe may be used if 
a suitable tip can be fitted on. The hole in 
the end of this should be about 1/48 inch in 
diameter or the size of an ordinary pin. 
This small pipe enters the interior of the 
lower and larger pipe at the angle, and is 
soldered there. The end with the tip pro- 
jects thru the interior of the larger pipe into 
the flame cup, and its end is just above the 
wire screens. 

The advantages of this type of blow-pipe 
are its ease and simplicity in operation, its 
cheapness, its ability to operate inany 
direction, and the fact that there is no wait- 
ing as in the ordinary blast lamp—you 
simply turn on the air and light the gas at 
the nozzle. The pet-cock on the larger pipe 
controls the size of the flame which may ls 
varied from a pencil point to one as large as 
a blast lamp. A grade of gasoline, of fairly 














light brazing, and [= 
other innumerable 
uses. 











The essential parts 








are a source of com- 
prest air, the carbur- 
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The Gasoline Blow-Pipe 
Here Illustrated is of Very 


Efficient Т. and Gives a 
Fine, Hot, Pointed Flame 
That May be Made Large 


or Small as Desired. Fur- 


Vaporized gas leaves here 


Handle made from 
bicycle pumo 





tion. 
Details of This Blow-Pipe 
Are Quite Within the Capa- 
bilities of Any Amateur Ex- 
imenter, and It Will be 
Found Very Excellent, In- 
deed, for Ordinary Solder- 
ing, Repairing Automobile 
Radiators, Building Up Lead 
Terminals on Storage Cells 
Melting Sealing Compoun: 
on Batte: ars, Light Braz- 
ing, and Many Other Uses. 
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etor or vaporizer, and 
the nozzle. 

The air supply may 
be the same as is used 
for inflating tires, that 
is a comprest air 
tank, or a small tank may be obtained to 
hold a moderate pressure. The pressure re- 
quired is not great, as five pounds pressure 
in a tank will run it satisfactorily; of course 
the tank used should hold more than this 
pressure, else the tank will soon be empty 
of air. 

The carburetor is constructed according 
to the diagram. The case consists of an 
ordinary pint jar with straight walls as 
shown. A plate, preferably of brass, is cut 
to fit on the top and thru this three holes 
are drilled. In one hole a tube is soldered, 
which runs to the bottom of the jar. This 
tube should have an internal diameter of 
about one-eighth inch. On the other hole, 
diagonally opposite, is soldered an elbow, 
аш. on the center hole, а priming cock. 
Underneath the brass plate is placed a cork 
gasket which is shellacked, so that, when 
the rim is screwed down, it will seal the brass 
plate on the jar, thus preventing air from 
leaking out. The pipe, going to the bottom 
of the Jar, is connected to the air supply, the 
elbow connects to the nozzle, and the prim- 
ing cock is used to pour the gasoline into the 
vaporizer. The gasoline should have its 
level about two-thirds of the way up in the 
jar. This constitutes the vaporizer. 

The nozzle presents more difficulties than 
the carburetor, but by carefully following 
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fine 


Using a small three cornered file, file a small 
groove no deeper than the thickness of a pin 
connecting the two holes around the bearing 
surface, and all the way around. This al- 
lows some gas to pass the tap even when it 
is set closed. 

The construction of the flame end is best 
studied from a diagram. The cup-shaped 
end has a diameter of three-fourths inch and 
is constructed of brass on the lathe unless 
the “junk” box yields something. If it is 
threaded so that it can be screwed on, it 
facilitates matters should cleaning Бе 
necessary. 

Three screens are used in this flame cup, 
the first being of the type where small holes 
are punched thru thin metal discs—the 
other two screens are of fine brass of 50 or 60 
mesh or thereabouts. The number of 
screens is obtained by experimenting, it 
depending on the smallness of the mesh of 
the wire. The upper ring shoves in tightly 
against the case and holds the screens in 
place. 

Between the vaporizer and the nozzle it is 
generally advisable to place a fire screen or 
trap of the design shown. This removes 
dirt, and eliminates any tendency for fire to 
go back and ignite the gasoline at the 
vaporizer. 

The top pipe coming from the cylinder is 
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high volatility, should be used, or else in 
the poorer grade, the volatile parts vapor- 
ize, leaving the less volatile portion which 
collects in the vaporizer giving a poor flame. 
In case low test gas is used this almost non- 
volatile part should be removed and fresh 
gasoline substituted. -The rubber tubing, 
obtained at the drug store, for connecting 
the parts, is best selected with thick walls to 
prevent kinking. 

While this gasoline blow-pipe may be 
constructed from various odds and ends 
to be found about the work shop or in the 
usual odd-parts box, it will be much more 
efficient all around undoubtedly, if the 
various parts are made as carefully as 
possible and of good materials. The 
burner nozzle for example, could very well 
be constructed by a machinist and the cost 
would be within reason. Another part 
that can very well be made of metal instead 
of glass, is the carburetor or vaporizing 
chamber. A metal chamber is preferable 
to a glass one, as there is then no danger 
whatever of breakage. The valves or pet- 
cocks can be purchased at most hardware 
stores or steam fitting and plumbing supply 
house, also. The rubber tubing required 
can be purchased at drug stores or chemical 
supply houses. 


Novel A.C. and D.C. Machine 


A.C. or D.C. Generator, Converter, Synchronous Motor or D.C. to A.C. Machine 


«v OME time ago I constructed a very 
simple yet efficient rectifier which 
performed a variety of functions. 

AZ So low was the cost of constructing 

this device. which was subsequently 
tcoted out by myself at the Dunwoody In- 
dustrial Institution with the resulting de- 
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Ammefer Voltmeter 


termination of an efficiency of 90 per cent 
that I decided to pass on the information 
so gained to other experimenters, who are 
interested in such contrivances. Altho a 
laminated armature in an ordinary telephone 
magneto is unquestionably superior to the 
solid iron core armature, which I used, 
nevertheless the surprising efficiency devel- 
oped by this simple machine, in spite of 
continuous running, will sanction the use of 
the regulation type telephone magnetos, 
even tho they are constructed cheaply and 
with solid iron core armatures. Taking 
one of these apart I rewound the armature 
with No. 20 В. and S. gage single cotton 
covered copper wire. After which I con- 
structed two 2-segment commutators and 
four slip rings. These presented a little 
more difficulty than I had anticipated, but 
nevertheless they were completed in short 
order. Inasmuch as the size does not have 
to be definitely given, the experimenter will 


Comprest Air Pump 


A large number of experimenters have a 
small steam engine lying around, which is 
not doing duty, and could be made to 
compress air for a small blow pipe. The 
things needed besides the steam engine are 
а small electric motor, a switch, rubber 
tubing, the blow pipe and some sealing wax. 
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Ever Have a Use for a Small Air Compressor and 
Wondered Where You Could Get Hold of One at 
Slight Cost? Here Is а Clever Little Air Compressor 
Outfit Made Up Out of a Small Electric Motor and a 
Model Steam Engine. А 
First take the steam engine and mount it 


on a board, and in front of it mount the 


electric motor, it need not be a very 
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find it best to make use of materials which 
he may have on hand, and he undoubtedly 
will find, among those materials, commu- 
tators, which could readily be adapted for 
use in a machine of this nature. 

The shaft will have to be extended, so as 
to allow these commutators and slip rings 


Translormer 





A.C. 


Jines 






№ raise voltage- 
© 


to be fitted to it, but this does not present 
any grave difficulty, because the shaft of a 
new machine is already drilled to fit a ma- 
chine screw. If this hole is drilled deeper 
and tapt and a piece of steel rod, threaded 
to fit, is screwed into the tapt armature, a 
perfect fit will be obtained and the shaft 
will be properly lined up. On several other 
machines I have found it equally advisable 
to fasten a shaft between two bearings, and 
connect directly to the armature with a 
small universal joint. Numerous other 
ways will suggest themselves as for instance, 
a coil spring or a piece of rubber hose firmly 
attached will answer the purpose of a uni- 
The shaft can also be fitted 
without the necessity of tapping in a piece 
of steel rod, by simply drilling a hole in 
the end of the rod to admit the end of the 
armature shaft and then a hole at right 
angles to allow for the insertion of a pin, 
as shown in Figure 3. Only one auxiliary 


powerful one. I used one about 1% horse 
power; then take the rubber tubing and 
put it in the hole, where water is fed into 
the boiler, and secure it there with some 
sealing wax. Fasten the blow pipe to the 
rubber tubing and connect the motor with 
the steam engine, but be sure you connect 
it so that it will run the steam engine back- 
wards or it will create a vacuum instead of 
compressing the air. I used a Bunsen 
burner for the source of heat, and have 
obtained some excellent results with my 
outfit, 


Contributed by JOSEPH BORRE. 


A NEW USE FOR TRANSMITTER 
BUTTONS 


Did you ever need a rheostat capable of 
carrying enough current for an audion 
circuit, and not knowing where to secure 
one, or not having the necessary where- 
w'thal, even if you did know where to 
secure one? Here is one which will cost 
about $0.00 to construct (if you „have the 
parts), and makes a very effective panel 
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bearing will be песеѕѕг >, here. The brushes 
should be so set, that they may be adjusted 
to decrease sparking, ultimately they may 
be permanently fixt in this position. Not 
only can this machine be used to change 
alternating current to direct current, but 
also vice versa. When this is done, one 
Abe through 
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A Very Ingenious Electrical Machine Indeed Is This 
A. C.-D. C. Apparatus Constructed From a Tele- 
phone It Is Started as a Battery Motor, 
y TI Three Pole Switch to the Starti 
Position, and When the Machine Reaches Full 
Speed, the Switch is Thrown into the Running Posi- 
tion, When the Armature Winding Will Receive 
Alternating Current From the Step-Down Trans- 
former; the Machine Will Then Operate as a Syn- 
chronous Motor. The Machine rating in Syn- 
chronism Will Rectify the A. C. Its Auxiliary 
Commutator and Will Recharge the Storage Battery. 
Many Other Novel Experiments Can Be Carried Out 
With This Simple, Yet Very Ingenious Machine. 
Figure Above Shows How Wires Are Run Thru Hole 
in Shaft to Slip Rings or Commutator. 


can with the aid of a transformer, step up 
the potential, so that a bulb normally 
operating on a 110-volt circuit, can be 
heated sufficiently to give a very brilliant 
light. When this machine is run by an 
outside source of power, it will generate 
direct or alternating current simultaneously. 
If the experimenter desires a motor with a 
constant torque, it may be run as a syn- 
chronous motor, being supplied by current, 
taken from a step-down toy transformer. 
As a rectifier it has been used favorably on 
15, 25, 60, and 133 cycle currents. The 
commutator should be set as shown in the 
diagram, and a fly wheel is to be provided, 
which will keep up the speed of the arma- 
ture, when changing from a starting to a 
running position. Connections should be 
made as illustrated in the accompanying 
diagram. 


Contributed by RUDOLPH STERN. 


Microphone Rheostat 


mounting for audion circuits. An ordinary 


transmitter button is used, and when the 
knob is turned, a greater or less pressure is 
exerted upon the diafram compressing or 
decompressing the carbon granules therein. 


Contributed by ERIC WARREN. 





A Simple Way in Which to Make an Adjustable 

Rheostat for Regulating Small Currents. i 

the Knob Increases or Decreases the Pressure Ex- 

erted on the Microphone Button, and the Carbon 
Grains Within the Case. 





- SIGN FLASHER 

Having had occasion to use а sign 
flasher which would take a little more cur- 
rent than the ordinary type, I found that 
a phonograph answered the purpose very 
well. Some households had phonographs 
which are not being used, because they are 
out of date. Such phonographs can like- 
wise be secured from second hand dealers 
for a trifle. It is now only necessary to at- 
tach to the disk a rather heavy piece of 
paper, the width of which is equal to the 
thickness of the turn-table. This is glued 
firmly in place. Oil fabric is more durable 
and will answer the purpose, as will a thin 
strip of hard rubber, which has been bent 


" 


A Simple and Effective Electric Sign-Flasher, Having 

a Lamp Circuit Opened and Closed By Means of a 

Copper Brush in Contact With the Revolving Turn 

Table of a Phonograph or Clock Work Motor, the 

Ends of the Turn Table Having One or More Strips 
of Paper Glued Around It. 


to the desired shape, by inserting it into 
hot water; it is then glued to the disk. A 
copper brush is then mounted upon the 
phonograph and the terminal is connected 
to one of the supply wires. The other sup- 
ply wire is connected to the handle of the 
phonograph. If it is desired that the flashes 
occur more rapidly four or five insulating 
strips may be glued on the disk, and the 
spaces between them may be made of dif- 
ferent widths, and each strip of a different 
length; in this way the relation of light and 
dark periods may be changed as desired. 
It is advisable to operate the phonograph 
at a low speed, provided that no large cur- 
rent is being past thru the contacts, as this 
will not necessitate so many repeated wind- 
ings. On the other hand for heavier cur- 
rents a higher speed is advisable, to reduce 
the spark at the break. 
Contributed by HENRY T. SU. 


A SIMPLE TUBE WINDER 
Herewith is a diagram for a tube winder, 
which I have found to be very efficient. The 
principle is extremely simple and hardly 
any explanation, other than the diagram, 
is necessary. I have found that I am able 
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An Adjustable Coil Winding Form, Which Can Ee 
Used in the Lathe or An 


vised Winding Jig 
Like That Here Illustrated. e Expending Ans 
and Blocks Will Adapt Themselves to Various Sizes 
of Cardboard Tubes in a Jiffy and are Held in Posi- 

tion by Locking the Sliding Strips. 
to wind tubes from 3" in diameter to 7" in 
diameter and 24" long on the same winding 
spindle, by simply allowing the gripping 
tongs to collapse, loosening one end-bearing 
and slipping the tube in place. One of 
the movable pieces is then forced forward 
distending the tongs, which have flat blocks 
fastened to their extremities, which blocks 
are in turn covered by a piece of rubber 
inner tube from a tire. This slidable piece 
is bolted securely and the tube may be 
wound and removed when completed. 
Contributed by ROBERT DUVAL. 
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- DOT AND DASH PENCIL 
This device if fitted to a pencil will mke 
a dotted line. In the drawing the lifter p 








An Automatic Dotting Attachment Which Can Be 

Placed On a Ruling Pen or Pencil for Draftsmen. 

Each Time the Projection on the Cam or Lifter Comes 
Around thePencil is Raised From the Paper. 


around to the bump and lifts the pencil to 
make a space. The wheels are clamped to 
the shaft so that they go around at the same 
time, the bump in both wheels being lined up. 
Contributed by JOHN BUTLER SWANN. 


A FREE-HAND PENTAGON 
An almost perfect geometrical pentagon 
can be made from a strip of paper whose 
sides are parallel and a little narrower than 





Frequently One Desires to Construct a Five-Sided 
Figure Known in Geometry as the Pentagon—Here 
is a Simple Method Which Requires No Instrument 


tever, Not Even a Rule. It is Made From a 
Slip of Paper Tied in an Overhand Knot and Flattened. 


the length of one side of the desired pentagon 
and seven or eight times as long as wide, 
by tying the strip into an ordinary overhand 
knot, flattening the knot as it is being drawn 


tight. 
Contributed by WALTER KEITH MILNE 


SUBSTITUTE BLOW-PIPE 


One day having occasion to use a blow- 
pipe and being temporarily without a Bun- 


Copper tubes ^ 
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6Gasolme----- 


By Means of a Rubber Tube Held in the Mouth or 

Else Supplied With Air From the Blower, Air and 

Gasolene Are Forced Up and the Fine Nozzle 
. a} Left, Giving a Hot Flame. 
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sen burner, I constructed the following ap- 
paratus. As the drawing shows the con- 
struction clearly I think an explanation ts 
not necessary. This blow-pipe will generate 
a flame hot enough to melt glass and kindred 
objects. If a hotter flame is desired a few 
moth balls (Naphthalene CioHs) тау be 
added to the gasoline. 

Contributed by DONALD Н. NEWTON. 


A. C. TO D. C. RECTIFIER 
Having often desired to charge a storage 
battery and finding that the ordinary vibrat- 
ing rectifiers were far from efficient, as only 














An A. C. to D. C. Rectifier for Batte: 

Constructed From a Polarized Telephone Ringer. 

It is Usually Advisable to Connect a Capacity Across 
the Contacts to Absorb the Sparks. 


Charging, etc., 


a half cycle was usually made use of, I con- 
structed a vibrating rectifier from an old 
telephone bell ringer which I found gave 
excellent results, the vibrators themselves 
never missing when once properly adjusted. 
The circuit diagram is all that is necessary 
to elucidate it, but for the benefit of the ex- 
perimenters, I would say, that I mounted 
upon the rocker arm two pieces of spring 
brass about 1/16" thick, to whi-h were sold- 
ered small silver contact points. Sparking 
at these points is not strong enough when a 
small battery is being charged, to necessi- 
tate the shunting of the contact points with 
a condenser, but for heavier work it would 
undoubtedly be best to do this. 
Contributed by ERNEST РСС. 


A FIRELESS COOKER 
The accompanying sketch shows how to 
construct a fireless cooker. First pack wool 
felt or any insulating material in an out- 
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Fireless Cookers Are Always in Great Demand 

Especially in Warm Weather, and the Accompanying 

„Text and Illustration Show How To Build а Very 

Good One, ..nd Larger Ones Сап Be Made Following 
Out the Same Principle. 


side container to the depth of 4”; line the 
container with paper before placing the 
packing. Cover a bucket 9 or 10” high with 
asbestos paper, and set this in the center of 
container; pack around to the top. Cut a 
pee of hard board to fit snugly around this 
ucket or cylinder and level with top of 
cylinder. Make a pad 4” thick that will 
fit snugly when the ба is placed оп. Make 
lid to fit inside the container so when a 
weight is laid on the lid it will compress the 
pad and no air can get to the cooking. The 
cooking vessels and soap stone can be 
procured at any hardware store. 
Contributed by C. M. BUCK. 





ms department will award the following monthly prizes: 
e 
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. 
mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. 


orate, and rough sketches are sufficient. 


We will make the mechanical drawings. 


Use only one side of sheet. 


First prize, $5.00; second prize, $3.00; third prize, $2.00. 
urpose of this department is to stimulate experimenters toward accomplishing new things with old 


apparatus or old material, and for the 
For the best idea sub- 
The article need not be very elab- 
Make sketches on separate sheets. 








FIRST PRIZE, $5.00 


REVOLUTION COUNTER 


When winding coils or other objects whose 
turns are to be measured, it is inconvenient 
to count them, without the aid of any regis- 
tering device. 

In the absence of a regular revolution 
counter, an attachment similar to that 
shown in the drawing may be quickly rigged 


up. . Р 

A length of rod about 2$” diameter is 
threaded its entire length and fastened on 
one end of the object being wound. In the 
writer's case this was the live spindle of a 
lathe. The nut is made from a small piece 
of iron, drilled, tapt and filed, as shown. A 
small weight, just sufficient to overcome 
the twisting motion of the screw, is fastened 
to this. 


98-32 thread or smaller 







Wa with weight 
bs 6° fo 10" СИ 
Drill ana fap. FQ. |... eo геге 


Eo Weight 


The Nut Travels Along the Threaded Rod Secured 
to the Live Shaft or Lathe Spindle. The Nut Moves 
One Thread For Each Revolution. 


In operation the nut progresses from one 
end of the screw to the other as the shaft 
turns, thus recording the revolutions. 


Contributed by W. S. JONES. 


ELECTRIC BELL FOR POULTRY HOUSE 


Many people have been bothered with 
night prowlers around and about the build- 











Simple aaa ee ie Ban Alarm for CNET 
ouse an er Buildin; oors. rning the 
Knob Either Way Rings the Bell. 


ings. The following plan may be used in 
installing electric bells, which will imme- 
diately sound an alarm. A metal strip of 
copper is bent around the door-knob shank, 
and is clamped with a small screw, which 
is also used as a terminal. Fasten a metal 
strip to the door and bend it out between 
the prongs of the strip on the knob. Attach 
a wire to this strip and run to the electric 
bell. Now when the knob is turned in 
either: direction the circuit is closed and 
the bell will ring. 


Contributed by R. WAYNE TAYLOR. 
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SECOND PRIZE, $3.00 


ELECTRIC MOUSE TRAP 


The following are plans for the construc- 
tion of an electric mouse trap, which I made 
and have been using for some time. Asa 
chemist I have been using a number of 
different seeds and roots and have found my 
laboratory contained a number of mice. I 
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Home-Made 


Electric 
From a Spark Coil and Spring Brass 
Arranged as Shown. 
have tried every possible way to poison 
them but to no avail, so I set up my spark 
coil in the following manner. From the edge 


Trap Constructed 


ontact Strips, 


Mouse 


of my working table, I screwed a piece of 
brass about 6” long and adjusted above this 
piece another one of spring brass, which was 
very thin about 8” long, with about М” 
space between them. Now we have one 
wire fastened to the lower brass to the bat- 
tery, the other wire fastened to the upper 
piece to one terminal of the coil, and of 
course another piece of wire from battery 
to the other terminal of the coil. The brass 
should be wide enough for a mouse to walk 
on. Along both sides of the upper brass 

lace the secondary wires of the coil so as to 
orm a railing. Raise the brass strips so 
that when you bait the top one, the mouse 
has to walk on the top brass to secure the 
bait, which forms a contact and inasmuch as 
he is between the two secondary wires, the 
circuit when made kills or stuns him and he 
falls off breaking the contact. If your read- 
ers are lookin for an interesting trick here 
it is. The above trap has killed twenty- 
three mice in two weeks’ time. It is advis- 
able to place a housing over the bait to pre- 
vent mice attacking it from the wrong side. 

Contributed by WM. A. CROLE, Jr. 


JEW’S-HARP ELECTRO-MAGNET 

Illustrated herewith is a useful electro- 
magnet made from the frame of an old 
Jew's-harp. After removing the spring or 
vibrator, a coil is wound around the ring of 
the frame as shown in the sketch. This 
piece of “junk” is useful in picking up small 
pieces of magnetic metal, such as needles, 
nails, screws, etc., when they happen to fall 
in floor cracks, etc., where an ordinary mag- 
net cannot reach them. 


Contributed by JOSEPH J. ROLAND. 
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A Small Electro-magnet Uuseful for Many Purposes 
is Made by Winding UNS Wire Around a Jew's 
arp. 
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THIRD PRIZE, $2.00 


REPAIRING BATTERY TERMINALS 
IN SITU 


No burning outfit, nor even a torch 
of any kind being at hand, it was decided to 
repair the lugs by burning without removing 
the cells from position and using the battery 
current itself, the set being fully charged. 
An old flashlight battery cell was broken 
open and the center carbon removed and 
filed down to a point to serve as the burning 
electrode. A clip was bent out of a piece of 
heavy brass sheet and clamped around the 
end of the carbon by means of a brass ma- 
chine screw, under which a length of heavy 
flexible copper wire was also clamped. In 
use, the electrode was held by a pair of pliers. 

About six cells were found sufficient to 
heat up the electrode to a bright red; the 
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How the Lead Terminal of a Storage Battery Was 
Repaired by Its Own Current. 


break was then cleaned out and filled in 

from a piece of heavy sheet lead used as a 

welding rod; use soldering paste flux. 
Contributed by H. H. PARKER. 


A SMALL SCALE 


Having secured a coiled wire spring I 
drilled a hole into a base 1 in. thick and of 


Cardboard tacked Й 
a block ger 


Spring 3j. ang L 





The Simplest of All Scales—Constructed From a 
Piece of Spiral Spring, Carrying a Pan and Index at 
Its Upper Free End. 

such size that the spring fitted snugly- 
Back of the end of this spring I at- 
tached a semicircular piece of cardboard 
so that I coud put markings upon the 
cardboard, and to the spring itself I 
fastened the cover of an empty glue 
bottle, as illustrated in the sketch. Т 
then hied -ayself to. the nearest 
druggist and borrowed kis weights for 
a few moments, while I calibrated the 
scale and I was yuite surprised to see 
how well it worked. 


Contributed by LOUIS CEMEN. 
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WEATHER INDICATOR 

Some time ago I read of the magic lun; 
tester in your Science and Invention an 
accordingly I built one. One day, however, 
I noted that the test tube inside was down 
at the bottom of the bottle which I had left 
open. Some four or five hours later a 
thunder storm came up. A short time 
thereafter on again looking at the magic 
lung tester which I was very much pleased 
with, I noted that the test tube was again 
floating at the surface. Putting two and 
two together I determined that here was a 
weather indicator, which I should be proud 
of and to be sure I have found it to work 
every time. For convenience I covered the 
mouth of the bottle with a toy balloon, 
fastened with a rubber band and now when- 
ever I see the test tube at the bottom I 
know that there is going to be a change in 
the weather. . 

Contributed by FRANK M. GORDON. 
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REPAIRING BROKEN CARBON 
DIAFRAMS 
First of all the broken pieces must be 
laid on a smooth heavy piece of paper. 
The paper and the broken parts are to be 






VRE SOE 
NSBACK 


heavily shellacked and the diafram is 
allowed to dry thoroly. The paper acts 
as a clamp and tightens the whole surface. 
With fine sand-paper remove all surplus 
shellac and paper until the carbon shows 
thru and the diafram is ready for use. 
Do not bend it while working. 
Contributed by A. FORD. 


EXPERIMENT WITH MERCURY 

A chemical that is very interesting and 
amusing in properties may be prepared by 
‘ane of the metal mercury upon tin 

oil). 

The chemical is prepared by placing six 
or seven square Mehes of tin foil in a small 
Hessian crucible, adding four drops of 
mercury and heating over a steady flame. 

Skim the resulting amalgam and pour 
it out on a small slab, this amalgam may be 
spread on glass, molded, kneaded, and made 
into any number of queer objects that the 
chemist’s ingenuity may devise. 

Contributed by 

HARRY RICHARD CUNNING. 


MAKING LABORATORY TABLE 
TOPS ACID PROOF 
First paint the table with a hot solution 
of the following, giving it 2 coats. 
FeSo, 2 parts 
CuSo, 2 “ 
KsMnO. 4 “ 
H:0 50 “ 
When dry apply a hot solution of the 
following, giving it 2 coats. 
Aniline Oil CcHs, NH2 6 parts 
HCl 9-6 
H:;O 50 “ 
When this is dry rub the surface with 
linseed oil until a polish is formed. 
Contributed by FLOYD JOHNSTON. 


SUBSTITUTE FOR A LIEBIG 
CONDENSER 
An easily made and inexpensive condenser 
can be made from a bottle, a four hole rub- 
ber stopper to fit, and about 3 feet of glass 
tubing. Take a 2 foot length of glass tub- 
ing, bend into a U tube, so as to have both 
ends alike; then make a coil at the bottom 





of the U tube and put into rubber stopper 
as illustrated. Bend both ends to a 90? 
angle. Take a4 foot piece of glass tubing 
and make a 90? angle at one end. Put it 
thru the rubber stopper.  Théntake a small 
piece of glass tubing and bend first to a 90° 
angle and next to a 45° angle. Also put 
thru stopper. Put stopper into bottle. 
Connect 8 to the water faucet, 9 to the boiler, 
and 10 to the bottle into which the disfilled 
water isto ро. Attach а hoseto 11, and let 
water, run into sink basin. The water 
(undistilled) goes thru tube 8 out of 12, up 
around coil and out 13, thru 11, to sink. 
The steam passes thru 9 into coil, up and 
thru 10, into the empty bottle. 

Care must be taken in operating this 
condenser as some distilled water may be 
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A Substitute for a Liebig Condenser Can Be Made as 
Per Sketch, of eae rubi Bent to the Shapes 
са . 
forced back into the flask if it is allowed to 
cool and may result in damage. 
Contributed by MILTON SPITZ. 


Simple Experiments in Organic Chemistry 
By GEORGE A. MacELREE, Jr. 


or educational value, has always 

stuck to experiments in inorganic 

chemistry; because he believes them 
to be simpler and of greater interest than 
any others. However, this is not the case. 
Organic chemistry furnishes some of the 
most interesting experiments known. Of 
course, real organic chemistry is a very 
difficult subject, but you do not need to 
know all about its principles to do some 
simple experiments; any more than a man 
lighting a fire needs to understand the 
principles of combustion. 

As most people know, one of the greatest 
uses of organic chemistry is the preparation 
of synthetic perfumes and flavors. Perhaps 
one of the easiest and most interesting of 
these for the dabbler is the making of what 
is termed “‘artificial oil of wintergreen.” 
This compound is in general use at the 
present day and can be bought in all drug 
stores. However, it is far more interesting 
to prepare it in the home laboratory. - 


OR many years, the man or boy who 
indulges in chemistry for its amusing 


» Google 


Artificial Oil of Wintergreen 

To about two ounces of methyl alcohol, 
which is commonly called wood alcohol, by 
reason of its being obtained by the destruc- 
tive distillation of wood (and this kind can 
be bought without a prescription), and 
about as much salicylic acid as will go on a 
nickel, add 1 c.c. of sulfuric acid and then 
heat. Allow this to boil for several minutes 
and the thin colorless liquid will gradually 
turn brown and become oily in nature. 
Now cautiously smell the end of the tube 
and notice the distinct odor of wintergreen. 
When the пушо has become cool, any extra 
salicylic acid will crystallize out and leave 
a clear brownish solution. In the presence 
of the sulfuric acid, the salicylic acid and 
alcohol combine to form methyl salicylate, 
or “artificial oil of wintergreen,” which is 
in common use today, as a flavor and a 
medicine. 


Artificial Extract of Vanilla 
Take equal quantities of carbolic acid 


‘ and chloroform. Heat this in a test-tube 
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and then add half as much by weight of 
sodium hydroxid, any other alkaline hydro- 
xid will serve as well. Raise this mixture 
to the boiling point, then let it cool. A 
white solid will fill part of the tube. Separ- 
ate this from the liquid, and heat it with 
wood alcohol. This will form anisic alde- 
hyde, which is the perfume of hawthorn 
blossoms. Save the liquid, which is very 
fragrant, and to it add dry acetic acid. 
Cumarin, the perfume of the tonka bean, 
will result. This is much used as a sub- 
stitute for vanilla. 


An Experiment in Combustion 

One of the most interesting experiments in 
organic chemistry, after synthetic flavors 
is one of combustion. This experiment 
can be done with little or no danger, pro- 
viding the proper care is given acids. As 
the reaction is accompanied by some heat, 
it is best not to hold the tube in the hand. 
Into a 6 inch test tube pour about one-half 
inch of alcohol, it does'not matter what kind, 


(Continued on page 457) 





Dempsey-Carpentier Fight Via Radiophone 
By ARTHUR H. LYNCH 


RINGSIDE AT 
JERSEY CITY 


fo 


The Comprehensive Illustration Above Shows Vividly How the Great Dempsey-Carpentier Fight Ne 
Lofty Antenna Located at the Lackawanna Railway Terminal at Hoboken, New Jersey. The 
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Blow, Was Radiated by Radio-Telephone from the 
stimated That 


Several Hundred Thousand People at Least Received the Reports of the Fight in Cities, as Well as in Camp and Far at Sea. 


HEN Referee Harry Ertlereached 
the count of “nine,” nearly 
one hundred thousand ring- 


side witnesses held their breath 

and watched eagerly to see if, 
the intrepid Frenchman could get up 
before the fateful “ten.” He couldn't; 
you know the rest of the story. 

Have you seen one of the pictures of the 
crowd which was in that huge arena— 
the greatest crowd which ever gathered to 
witness a sporting event. Epoch-making, 
in the history of sport! Yes, and then 
some! But, that crowd, great as it was, 
is nothing in comparison to the crowd 
which followed the fight, round by round, 
blow by blow, through the medium of the 
wireless telephone. | 


osse» Google 


Blow by Blow Re- 

ports Received by 

More Than 300,000 
People 


How It Was Done 


The Radio Corporation of America, 
the D. L. & W. К. К. and the American 
Telephone & Telegraph Company, installed 
a wireless telephone transmitting station in 
Hoboken, N. J., which was connected to a 
booth at the arena by a private telephone 
wire. : 

During the preliminary bouts and during 
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the championship bout itself, the introduc- 
tions of the fighters and the activities in the 
ring were telephoned by an observer in the 
press booth to the wireless stationin Hobo- 
ken. An operator, at Hoboken, would 
then repeat the reports into the transmitter 
of the wireless outfit. The fluctuations 
of his voice caused various changes in 
electrical circuits and after being amplified 
some fifteen million times, were radiated 
into space from the wires supported by 
the well-known Hoboken tower, and 
eventually were picked up and converted 
again into sound waves at various points 
thruout the eastern section of the country. 

For the transmitting station, six 250- 
watt-power tubes were used, giving a total 
output of 1,500 watts. The aerial was 





strung between the high steel tower, 
shown in one of the accompanying illus- 
trations, and the clock tower of the D. L. 
& №. К. К. terminal, at Hoboken. 

The Absent Audience. 

If you take the number of the people, 
who were in the arena, multiply by three 
and add a few hundred, you will have a fair 
idea of the number of those who listened 
to the returns of the fight. What manner 
of giant do you suppose it would take to 
talk in an ordinary tone and have his voice 
carry to the rim of a circle such a multitude 
would fill? 

Go further still; take some of the crowd 

u have gathered together and place them 
in a New York restaurant; place others 
in a hotel in Philadelphia; others in the 
Elks’ Club in Syracuse; others in various 
parts of New York State, New England 
and as far south as Washington and Balti- 
more. Put some of them aboard ocean 
liners, two or three hundred miles at sea, 
and still other groups aboard yachts and 
small craft in the various harbors and bays 
of the coast, within a distance of five 
hundred miles. Put a few here and there, 
on the farms, апа a great number of groups 
of from one to thirty in private residences 
of the several states, within the same 
distance, and you will have a more 
definite idea of the vast audience which 
followed the wireless telephone reports, 
directly from the transmitting station in 
New Jersey. 

.In many instances these reports were 
augmented by other and independent trans- 
mitting stations, taking the original data 
and forwarding it thru the medium of the 
ether to more distant audiences, which 
are not taken into account here, and which 
may well be considered to extend over the 
entire country. The significance, then, 
of this wireless event begins to come home 
tous. 

In one instance, alone, there was a crowd 
of more than one thousand, which received 
the news, by means of loud-speakers con- 
nected to the receiving station, which was 
set up in an open lot. A radio man, on a 
millionaire’s yacht, which was going up 


the Sound, happened to pick up the signals, 
tho he had no previous knowledge that they 
were to be sent. He was able to connect 
his radio set to a loud talker and all those 
aboard the yacht enjoyed the returns. 
What is to Follow. 

The reporting of the fight was carried 

on with great success and has been greeted 
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with such great enthusiasm that it has been 
decided by the Radio Corporation to 
keep the station intact, tho it was originally 
installed for the sole purpose of broad- 
casting the fight reports. 

It is to be used for sending out similar 
news of other important sporting, political, 
and social events. When his next ad- 
versary meets Carpentier, it is thought 
that an even greater audience will be ready 
to receive the fight news. For, it must 
be remembered, that there was but little 
notice given of the reporting of the event 
on July 2nd. The day is very rapidly 
approaching when every home will be sup- 
plied with a radio telephone receiving ap- 
paratus, to take advantage of just such 
events as this. 

Leaving the reporting of merely inter- 
esting events, such as we have been con- 





sidering, let us remember that another very 
important service is being perfected by 
the U. S. Government; it is фе sending of 
weather and market reports to the farmers 
by wireless telephone. This service is 
proving to be a very popular one. Many 
of the farms are now following the schedules, 
which these telephone stations follow. 

During the past few months, in addition 
to the distributing of news, on the com- 
paratively high power which we have been 
considering, other services have been 
instituted, notably in the large cities, 
where wireless telephone transmitters were 
used to transmit phonograph music and 
even vaudeville. Individuals have taken 
it upon themselves to send out music at 
certain hours, so that those within range 
may listen toit. In two or three instances, 
radio companies have undertaken the in- 
stallation of wireless telephone transmitting 
stations in theatres, and the entire per- 
formance may thus be followed by any 
one, who goes to the trouble of setting up 
a simple receiving station. 

The editors of SCIENCE AND INVENTION 
as well as the editorial staff of our sister 
publication Radio News, received the news 
of the great prize fight, blow by blow, thru 
wireless telephone receiving sets connected 
up to the antenna on top of their building 
at 233 Fulton Street, New York City. One 
of the interesting features of the reception 
was that two distinct sets picked up the 
ether-flung messages. Mr. Joseph H. Kraus, 
field editor of SCIENCE AND INVENTION, 
operated a three-stage audion amplifier 
receiving set which was connected to the 
antenna on the roof, while Mr. Robert E. 
Lacault, associate editor of Radio News, 
surprised the large number of visitors by 
picking up the messages on a loop aerial 
3% ft. square, and amplifying them with 
his 10 step French audion amplifier, the 
voice emanating in the final stage from a 
loud talker of the new type provided with a 
large paper cone diáfram. 

One good feature of the new paper cone 
loud-talker is the fact that it does not focus 
the sound, but radiates it in all directions 
at once. 


British Fliers Use Radio 


The. photograph 
herewith shows the 
inside of an English 
wireless station at 
the Northolt Aero- 
drome, with General 
Salmond receiving 
radio telegraph and 
radio telephone mes- 
sages from a squad- 
ron of Bristol fighting 
planes. These exper- 
iments took place 
during the recent re- 
hearsal for the air 
pageant, and when 
this photograph was 
taken the airplane 
pilots were also being 
given their instruc- 
tions via radio from 
Group Captain Here- 
son, stage manager 
of the pageant. 

The development 
of radiotelephony and 
telegraphy for use in 
communicating be- 
tween airplanes as 
well as between air- 
planes апа their 

ound stations, is 

ing rapidly devel- 
oped, and the Am- 
erican air force has 
been using the radio 
phone ог wireless 
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The Photograph Above Shows th: 
- With General Salmond Recei 
Fighting Planes in Flight. The 





eceiving Radio-Telegraph and Telephone 
es Were Also Ў 
the Radio-Telephone Apparatus at This Ѕіайоп.. 
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e Interior of a British Wireless Station at the Northholt Aerodrome, 


Messages From a Squadron of Bristo| 
Given Orders and Directions From the Officers Thru 


speech transmission 
apparatus for several 
years. The radio ap- 
paratus for transmit- 
ting as well as receiv- 
ing on boardairplanes 
owes much of its suc- 
cess, if not the major 
part of it, to the re- 
markable develop- 
ment and perfection 
in the past ew years, 
particularly during 
the World. War, of 
audion amplifiers and 
transmitting tubes. 
Vacuum tubes, for 
transmission of un- 
dampt radio tele- 
graph signals as well 
as for radiophonic 
messages, are now 
available on the Am- 
erican market for 
amateurs and experi- 
menters as well as 
for the regular radio 
companies, so that a 
wonderful impetus 
has been given to the 
application and de- 
velopment of radio. 

We are only at 
the beginning of the 
road—the future will 
see more wonders 
year by year. 

























HEN the antenna system 
is grounded, however, as 
shown in Figure 5, these 
tuning elements perform 
their usual functions, and 

the antenna system, as a -whole, 
must be tuned to be in resonance 
with the secondary circuit. Placing 
the wave coil vertically, we now 
find that we have the equivalent 
of an ordinary antenna system with 
the advantage, however, that the 
antenna system which normally occu- 





Fig. 8. A Huge Resonance Wave Coil Used 

Signal Corps Transmittin; 

Is Here Shown Wound Around a Tele 
For a Space of About Twenty 


In 
Experiments. The Coil 


ph Pole 
eet. 


pies a considerable amount of space, is com- 
prest into almost tabloid form. Raising the 
wave coil higher above the set, and 
lengthening the lead connecting the wave 
coil to the set give increased receiving 
range. 

While all the preliminary work with this 
device was carried out by utilizing single 
layer solenoids, we have found that multi- 
layer coils will also function satisfactorily, 
and are of advantage for the reception of 
long wave lengths. 

Another point of interest is the fact that 
the strength of signals received can be con- 
siderably increased by using two or more 
coils in parallel, the coils having similar 
characteristics, and bein tuned to the same 
wave lensth. 4 

TRANSMITTER 

The fact that the resonance wave coils 
act as remarkably efficient rediators of 
electro-magnetic energy was also early 
determined. Our first transmitting was 
done with ordinary receiving coils. It was 
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PART II 


found, if one terminal of the spark gap 
associated with an ordinary induction cail 
were connected to the slider on the wave 
coil, that the wave coil emitted an electro- 
magnetic wave, the frequency of wavelength 
of which, was determined solely by the position 
of the slider on the coil, and the character- 
istics of the coil between the position of the 
slider and either end of the coil. The wave 
emitted by this simple arrangement was 
found to be one of great purity. With a 
given coil, used for both transmission and 
reception, it was found that for a given 
setting ef the slider on the coil, a wave of 
the same length could be radiated from the 
coil, used as a transmitter, as that received : 
by the coil when used as a receiving device 
with the slider at the same point. It was: 
but a step from this early experiment to the 
enlargement of the resonance wave coil so 
as to handle the power of ordinary trans- 
mitting sets, and to the employment of more 


. modern transmitters of both radio-teleg- 


Resonance Wave Coil Antennae 


By J. O. MAUBORGNE, Major, S. C. 
and GUY HILL, Capt., S. C. 


employ either a high potential discharge 
method allowing free oscillations to be set 
up on the coil, the frequency of these oscil- 
lations to be determined by the electrical 
constants of the coil and the position on 
the coil of the applied potential, or we could 
impress a high frequency potential on the 
coil, and adjust the соі], во that its natural 
wavelength would be the same as that of 
the source of high potential. 

Undamped wave telephone and telegraph 
circuits are readily adaptable to this type 
of antenna for transmitting purposes. The 
generator of continuous "waves obviously 
may consist of a high frequency alternator, 
an arc transmitter, a vacuum tube trans- 
mitter, or any other means for generating 
high frequency oscillations, the circuits and 
the design of the apparatus in any of the 
above systems being arranged, so that a 
high voltage may be applied to the wave 
coil. While, as in the case of the use of the 
wave coil as a receiver, it is to be noted, 











raphy and radio-tele- 
phony, for the purpose 
of applying suitably 
modulated high poten- 
tial to the wave coil 
antenna, and thus pro- 
R———M77 
Fig. 5. Tuned System 
Used With Audion Amplifier 
and Resonance Wave Coil 
Antenna. The Antenna 
System, as a Whole, Must 
be Tuned to be in Reso- 
nance With the Secondary 
Circuit. Multiple Layer 
Wave Coils Have Been 
Successfully Used, as Well 
as Several Coils on Parallel. 
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ducing radiation capa- 
ble of transmitting 
signals over consider- 
able distances. Ме 
found that the system 
was equally suitable 


ur it for the transmission of 
damped or undamped 

waves, or, in other 

rH Dar: (U Bar honts: Gra words, that we could 











Fig. 9. Various Types of Resonance Wave Coils Used in Transmitting Experi- 
ments by the Authors. In the Center May be Seen a Five Bulb Audion Transmitter. 


that it is not necessary to have any antenna 
or ground connection on the coil, or on the 
generator of continuous oscillations, never- 
theless, it has been found in practise, that 
far better radiation is obtained, when the 
transmitter is grounded and the apparatus 
arranged as shown in Figure 6. As in the 
case of the receiving apparatus, when the 
ground is connected to the transmitter, it is 
necessary, that the antenna system as a 
whole, including the wave coil, the lead 
connecting the wave coil to the transmitter, 
the secondary tuning elements within the 
transmitter, and the ground connection 
shall all be tuned to the same frequency or 
wavelength as that determined by the 
primary tuning arrangements of the trans- 
mitter itself. 

The method of reducing the wave coil 
antenna to practise is shown in the photo- 
graph, Figure 7, where an arrangement for 
transmitting and receiving from a Signal 
Corps truck is illustrated. The wave coil 
antenna, consisting of a coil wound on a 
bakelite tube, slightly over 6 feet in length, 
and about 6 inches in diameter, with bare 

(Continued on page 474) 


A Radiophone and C. W. Set That Works 
By ROBERT E. LACAULT 
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Front View of Ше Simple Compact Radiophone Set WEN уз Built and Used 
Е. 


by the Author Very Successfully. 


FTER using tools and knives made 
of stone, the first men found some 
metal, and made their tools and 


knives of this. At the time it was 

considered great progress, and 
later these implements were universally 
used. It was the transformation of the 
"stone age" into the “iron age." 

At the present day 
there are still some 
men breaking stones, 
with what are called 
"stone crushers,” bet- 
ter known in the Ra- 
dio field as ‘‘spark 
sets." We are at the 
end of the -Radio 
“stone аре,” and the 
newest is the C. W. 
or '"undampt wave 
age," and, as usual, 
it is difficult to make 
everybody take kind- 
ly to:something new. 

ut remember, it is 
only the first step 
that costs, and once 
that is made, one 
finds the new thing 
SO great a progress, 
that he quickly for- 
gets the old, and even dislikes those who still 
use it, calling them names. 

If every Radio amateur would realize this, 
and adopt the new system, i.e., undampt 
wave, everyone would be satisfied and great 
progress would be accomplisht. The reason 
most amateurs still use spark sets, is be- 
cause the sparks jumping between the elec- 


Antenna coil pS „айе coil 





----Plate coj) Contacts of A* 


am Shows Clearly How the Antenna 


This Diagr н 
Inductance Is Wound, the Plate Coil Winding Being 


Wound Side by Side With the Antenna Winding. 
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Complete Wiring Diagram ot Radiophone V. T. Set Ŵhich Can Also Be Used 
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trodes of a big rotary gap, is nice to look at, 
and allows them to hear what they send, 
but they do not realize for a second, how 
many watts they use for nothing, and if 
they knew that a 30 to 40-watt C.W. set 
has a greater range than a 1-k.w. spark set, 
they would probably stop and think about 
it real seriously. 


3 tubes in paral/e/ as amplifiers 
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2 tubes in pora/te/as modulators 
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Rear View of Radiophone Cabinet With Back Removed, Showing Inductance 
Coils, Condensers and Connections. Fig. 3. 


Of course, a much greater range may be 
obtained with the set here described, and 
even some freak distances have been covered 
but the normal range is about as above men- 
tioned. In fact, the voice has been reported 
clear at a distance of 750 miles, several 
times, but it cannot be said that the set 
has such a range regularly. 

The circuit used by 
the writer, who has 
had a great deal of 
experience with vac- 
uum tube sets, keeps 
the wave-length con- 
stant, in spite of the 
change of natural 
period of the aerial, 
caused by the swing- 
ing of the flat-top or 
the lead-in, a feature 
specially important 
in winter. Any ama- 
teur who: has lis- 
tened to C. W. or 





Mica condenser 
(bubitrer) 





ssion. Six Bulbs Are Here Shown in Use. Fig.1. 


Besides the power question, there is an- 
other one still more important; this is the 
interference caused by their sets, almost 
all of them emitting a wave, which ignores 
completely or in part the lawful decrement. 

In any Club, the “ОКМ” question is 
much discust, but the: members personally 
do not do much to reduce it. The answer 
is, C. W., or Radiofone. 

To construct an undampt wave or 
radiophone transmitter it is merely neces- 
sary to have a panel and a cabinet and 
mount inside some V.T. inductances, con- 
densers, and a few other things, and there 
you are, the only delicate point being, to 
use only the proper dose of each to make it 
right. 

“it is the purpose of this article to give the 
value of the parts to be inserted in the 
cabinet, in order to produce an instrument 
that will send signals 250 miles, and speech 
about half that distance regularly, under 
good conditions; that is to say, with a good 
aerial, free from the screening effect of 
nearby trees or buildings, and having a 
good ground. By ground we do not mean 
gas or water pipes, altho these may be 
excellent, but zinc plates with as large a 
surface (several square yards) as possible, 
or wire cloth buried in the earth about one 
or two feet; in wet earth, if possible. 
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vi C. W. Telegraph Trans- 


phone, has noticed 
that the tone changes 
and the signals some- 
times suddenly van- 
ish; this is due to a 
small change in the 
capacity of the aerial, 
which, with the sharpness of the undampt 
waves, changes the wave-length a few 
meters, thus slightly detuning the set and 
compelling the operator to constantly tune 
the receiver. In this set, the antenna has 
no effect upon the wave length radiated. 
As may be seen in the diagram, Fig. 1, 
one tube is used as master oscillator, two 


(Continued on page 476) 





Details Are Here Illustrated Showing How the 
Closed Iron Core Choke Coil Is Constructed. These 
May Also be Purchased from Radio Supply Compan- 
ies. The Same Arrangement as Here Suggested 
Can be Employed in Building a Modulation Trans- 
former as Well 


Under Water Sound Detector. 
(No. 1,378,960 Issued to Joseph War- 
ren Horton.) 


Heretofore it has been quite difficult. 


to determine the direction from which 
sound waves emanated due to the fact 


that locaters and sound detectors were 
invariably mounted rigidly to a vessel, 
зо that it was necessary, in order to 
discover the position from which the 
sound emanated, to change or alter the 
cours: of the ship. With this inven- 
tion, however, such action will be un- 
necessary. Essentially it consists of a 
sort of T shaped buoyant cross-arm, 
upon which at the three extremities 
are mounted microphonic detectors. 
This is towed behind the vessel by 
means of a cable, to which cable a 
weight is attached sufficient to cause 
this T shaped body to remain sub- 
merged slightly below {һе surface. 
Connections from the microphone 
communicate with the electrical ap- 
paratus on board, and when it is neces- 
sary to determine the exact position 
of the source of sound, the operator 
listens to two of the microphones and 
then by varying his controls until the 
intensity in both these microphones 
is the same, by simple triangulation 
he can determine the position of the 
sound-source. He then chooses an- 
other pair of microphones and again 
triangulates. 


Hair Singeing Machine. 
(No. 1,378,137 Issued to Warren A. 
Ross.) 

Many of us have often gone into 
barber shops and noted the rather 
Peculiar odor of burnt hair. Those 
who believe in hair singeing, claim 


that it is superior to hair clipping, 
in that it closes the hair and seals them 
against loss of vitality thru the hair 
shaft, Others know better. This 
hair-singeing machine comprises a 
handle similar to an ordinary pair of 
hair clippers. The interior of the 
handle has a hollow passage thruout 
its length. The comb rtion at the 
bottom is drawn thru the hair of the 
patient, causing the hairs to extend 
upwardly and to come in contact with 
the heated ends of a tray or plate, 
which is kept hot by means of re- 
sistance wires thru which electric cur- 
rent flows. The singed hairs fall 
in the rear of the open head of this 
device, where an air suction causes 
them to be rapidly delivered to an 
exhaust thru the handle, and thence 
by means of a tube to a position where 
the exhaust fan is located. Odors 
of course are expelled simultaneously. 


Mooring for Airships. 

(No. 1,378,341 Issued to Robert 
Alexander Frazer апі Leonard 
Frederick George Simmons) 

Usually for this purpose it has been 
proposed to employ three mooring 
cables of equal lengths connected at 
one end to a common swivel or con- 
nection upon the airship and at the 
other ends to three fixed bollards on the 
ground at the apices of an equilateral 
ground base. It has been found that 


with this method the airship in a heavy 
wind causes at least one cable to slacken 
ind the ship rides down upon the other 
Members upon which greater tension 


is now put, the tendency being some- 
times to snap the cables or stress the 
airship. In this invention the paten- 
tees employ a plurality of cables, each 
cable passing over one or more swivel- 
ing pulleys carried by suitable braces 
or fittings. 


Stage-Effect-Controlling Device. 
(No. 1,379,654 Issued to Frank R. 
Summermeyer.) 

In order to produce automatically 
such effects as sound, calls, colors, etc., 
in relation to a motion picture and in 
exact synchronism with it, the inventor 
has devised a contrivance similar to 
the player-piano device, in which a 
reel of perforated tape moving at a 
slower speed than the film, but gov- 
erned by the movement of the film, 











passes over a series of elongated open- 
ings, which set of openings com- 
municate with controls of small bellows- 
like structures. Ап exhaust fan 
causes these bellows to operate when 
the perforated portion of the paper 
strip passes over one of the orifices. 
These bellows devices close electrical 
contacts which communicate with the 
various instrumentalities emitting 
sounds, as naturally it is possible to 
produce as at the present day. 


Phonograph Needle Sharpener. 
(No. 1,378,597 Issued to George 
William Mayer.) 

This is a rather ingenious little con- 
trivance, whereby everyone who pos- 
sesses a phonograph employing metallic 
interchangeable needles will be able to 
resharpen them. Essentially it con- 
sists of a handle upon the forward end 


of which is clamped a grinding disk, 
whose perifery forms the grinding edge. 
Protruding from the center of the 
handle, an arm is arranged which is 
provided with a bearing and socket, 
forming a means for holding the needle 
with the point of a phonographic 
needle at a definite angle with regard 
to the grinding surface of the wheel. 
It is then merely necessary for the 
operator to do one of three things 
in order to sharpen a phonographic 
needle. He can either hold the grind- 
ing wheel and the handle stationary 
and swing the needle holding arm 
around the grinding wheel, or he may 
rotate the grinding whcel and keep 
the needle stationary, or he may rotate 
both in opposite directions. 
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Sound Reproducer. 
(No. 1,378,835 Issued to Robert W. 
Charlton.) 
Hitherto it has always been found 
necessary to either employ two re- 
producers or to change the angle of 


the reproducer for functioning properly 
upon vertical and lateral cut records. 
With this device such a thing will not 
be necessary and the position of the 
diafram does not have to be changed. 
Broadly, the invention comprises a 
special stylus bar, connected as usual 
to the diafram at one end, and having 
a pivotal connection with the perifery 
of the sound box. This stylus bar is of 
a duplex nature, one end of is perfectly 
straight and the other is bent to an 
angle. Simply shifting the sound box 
thru an arc of but a few degrees, 
without changing its angular relation, 
with regard to the face of the record, 
will cause another needle to come into 
Position; one needle with the straight 
stylus bar being adapted to play the 
lateral cut records, and the other ith 
the angular stylus bar for vert al- 
cut records. For eliminating n- 
necessary wear a rod mounted upot a 
spring sustains the weight of the sound 
х. 


Life Saving Apparatus. 

1,380,026 Issued to Henry 

W. Walters.) 

Due to the yearly toll of lives re- 
sulting from drownings, many in- 
ventors have attempted to overcome 
this loss. The invention described 
herewith is one of such. There are 
three elongated members, two of them 


(No. 


cone shaped and one cylindrical jo. ed 
together, so as to form a cylindrical 


body pointed at both ends. A rod 
passes thru this hollow set of bodies 
joining them together rigidly and has 
eyelets on both ends. The entire buoy 
is covered likewise with three or four 
longitudinally arranged ropes, enabling 
a drowning person to secure a firm 
grip. Several of these buoys may 
be connected upon the same life line 
which is pulled by a life guard or 
Swimmer toward the drowning in- 
dividual. The reel which holds the 
rope is also made buoyant, so that 
should the life guard, who holds the 
reel, drop it, in attempting to assist 
the other guard to bring to shore the 
rescued persons it will float. In view 
of the fact that the buoys are narrow, 
elongated and pointed at either end. 
it is a relatively simple matter to tie 
one end of the life line to the rescuer's 
suit, who then swims out unreeling the 
rope and drawing the buoy with him. 


Intermittent-Vacuum Massage- 


Machine. 
(No. 1,378,922 Issued to George A. 
Ward.) 
Here is a new device along the lines 


of vacuum massage devices. The 


machine is operated manually by a 
crank or may b» operated by a motor 
if so desired. A rubber cup shaped 
npplicator is applied to a portion cf 


WASMINGTON 


the skin of the person to be massaged 
and a crank is rotated. This in turn 
serves to operate an eccentric me- 
chanism, thru a series of gears whereby 
а pump-plunger is reciprocated in the 
cylinder. Consequently it will be seen 
that upon the down stroke of the pump 
plunger, the suction at the mouth of 
the applicator causes the skin to be 
drawn into it due to a partial vacuum 
tormed, and at the up-stroke of the 
plunger, the skin is released. It will 
be seen, therefore, that the applicator 
alternately sucks and releases the skin. 
A needle valve is provided for regula- 
tion of the suction which allows some 
air to enter so as to prevent such a 
powerful effect at the mouth of the 
applicator. 


Pencil. 
(No. 1,378,174 Issued to 
Ferdinand Kaiser.) 


. This is a rather clever 
invention comprising a 
barrel and а tubular mag- 
azine fixed withina holder. 
This freely received point- 
ed leads which have been 
fastened rigidly to a me- 
tallic grip, Near the 
lower end of the pencil a 
slot is arranged which 
allows for the discharge 
of the pointed leads, but 
this end is fitted with a 
springlike tongue which 
prevents the leads from 
being forced backward 
after they have once been 
ejected from the holder, 
and should the point of 
the pencil break, it is a 
simple matter to get rid 
of the broken end by 
simply bending the metal 
magazine backward and 
forward, and forcing the 
next lead of the magazine 
into writing position. 


Aircraft Torpedo Dropper. 


(No. 1,379,788 Issued to Andrew 
Jackson Stone.) 


It is of great importance in maritime 
warfare to attempt launching self pro- 
pelled or automobile submarine tor- 
pedos from aircraft by lowering 
them into the water. When they 
reach the water, or are buta few feet 


from the surface, the cable is usually 
Severed, Itisimportant that the air- 
plane which holds them suspended from 
that cable shall not be jarred to any 
great extent. Should it be allowed 
to remain dangling from the cable and 
strike the water before being re- 
leased, serious damage might result 
to the plane. In accordance with this 
idea the inventor has proposed a means 
whereby it is possible by means of a 
pair of tongs, to release the torpedo 
at the predetermined point, and yet 
to recover the cable it desired, or cut 
the cable. A sounding device can 
tell the aeronaut exactly when the 
torpedo is near the surface of the water. 





Scientific Humor 


**Can't You Take a Joke?” the Contribu- 
tor Asked the Joke Editor.—''What is the 
secret of success?" asked the Sphinx. 

“Push,” said the Button. 

“Never be led," said the Pencil. 

“Take pains," said the Window. 

“Always keep cool,” said the Ice. 

“Ве up to date,” said the Calendar. 

“Never lose your head," said the Barrel. 
ao light of everything," said the 

ire. 

“Do a driving business," said the Ham- 
mer. 

"Aspire to greater things," said the 
Nutmeg. 

“Be sharp in all your dealings," said the 


ife. 
“Find a good thing and stick to it," said 
the Glue. 
“Do the work you are suited for," said 
the Chimney Mario Cioffari. 


He's Lucky — 
We Never Dol— 
Jiggs: "Prof. 
Dingus has at 
last discovered 
the missing link." 
Jaggs: 'Where 
as a 
iggs: "Under 
the bureau, I er a 
—John Н. Schalek. 








Artless Art.—HE—"‘Girls are better look- 
ing than men.” 
SuE—"Why, naturally.” 
HE—"No, artificially." 
—F. D. Hensel. 





Hoarse Sense.—''You are hoarse this 
morning. You must have caught cold in 
the theatre last night.” 

*"Shouldn't wonder. I sat in the Z row 
(гего).''— Ропаіа Glasson. 


Or Chemical 
Affection.— 
Tom: 'Harry is 
dreadfully in love 
withthat blonde.” 

Jim: “Yes, and 
his family 
thinks it’s a case 
of hypnotism.” 

Tom: “I don't know but I think that it 
is a case of chemical attraction.” 

— Mortimer Eckstein. 








Letter Go, Boys.—HE—''You're good at 
anagrams, aren't you?” 

SHE—‘‘Sure, spring опе." 

НЕ—“Неге it is. Take away my first 
letter, take away my second letter, take 
away all my letters, and I am still the 
same. What am I?” 

SuEe—"''Youre a postman, 


you poor 
fish."—John Н. Schalek. 





The Automobile imParts Good Advice.— 
“Brighten up," says the Headlight. 

“Don't be a knocker,” says the Cylinder. 

“Keep cool," says the Fan. 

“Don't blow too much,” says the Horn. 

“Ве a good mixer," says the Carburetor. 

“Avoid friction," says the Bearing. 

*'Re-tire early," says the Casing. 

“Сиё out the noise," says the Muffler. 

“Ве a good felloe,” says the Wheel. 

“А quick turnover is what counts,” 
says the Crank. 

“Опе good turn deserves another," says 
the Connecting Rod.— Robt. Р. Fish. 


Chemical (?) Affinity—GruFF—Why is 
Molly cool (molecule)? 

Burr—Because she has a Tom (atom). 
V. Vincent. 
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Student: ‘Marriage, sir!" g 
—W. Shaw. : 


HIVER LIBELLI ILL титаннан! 


Hadn't Joint 'Em Yet.—PROFESSOR OF 
BioLocy—"''What can you tell me about 
the joints?" 

New SrUDENT—"I don't know much 
about 'em sir, I'm a stranger in this town." 

—Louis L. Lakatos. 





“ГЦ be dammed,” said the River. 

“I’m on the run," said the motor. 

“Гуе been exposed,” said the film. 

“Well! I'll be darned,” said the stocking. 
— Emil Mais, Jr. 





So That's What Busts 'Em.—TEACHER— 
“What are we studying today?” 

SrupENT—"'Infernal combustion 
gines."— Norman M. Dahl. 


en- 





Call the Bootblack.—Electric light in 
dark place, "Here's where I shine.” 
— Emil Malz, Jr. 


ининин EHI HL LUPA IA ишинин, 


E receive daily from one to 
two hundred coniributions 
to this department. Of these 

only one or two are available. We 
desire to publish only scientific humor 
and all contributions should be orig- 
inal if possible. Do not copy jokes 
from old books or other publications 
as they have little or no chance here. 
By scientific humor we mean only 
such jokes as contain something of 
a scientific nature. Note our prize 
winners. Write each joke on a sep- 
arate sheet and sign your name and 
address to it. Write only on one side 
of sheet. No letters acknowledged 
unless postage is included. 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the 
"best joke submitted each month. In 
the event that two people send in the 
same joke so as to “tie” for the prize, 
then the sum of three dollars in cash 
will be paid to each one. 


ТТА 


He Registered 100%.—FIrsT STUDENT— 
"How was the examination?” 

SECOND SrTUDENT—"'Just like Edison's 
Questionnaire." 

First STUDENT—"'What do you mean, 
*Edison's Questionnaire'?"' 

SECOND STUDENT — ''Oh, I couldn't an- 


CUM 


uS E 


К 


_swer any of them."— Barnard Wolfe. 


A Racial U 
lift-er.—J ack: 
"My rother 
takes up French 
Spanish, Ital- 
ian, Hebrew, 
German and 
Scotch." 

Jill: “Good- 
ness, when does 
he study?" 

Jack: “Study! 
runs an elevator." 





He 


He doesn't study. 
— Donald Classon. 
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Is a Miss as Good as a Mile Here?— 
SiLINDER—'"What are you doing these 
days?” 

PLucG—“I make some hits with lots of 
misses."—Emil Malz, Jr. 





The Art of Mnemonics.—On entering 
a post-office to send a registered letter to 
her son in China an old German woman 
found that she had forgotten his address. 

She told the clerk of her predicament. 
"Ach, it sounds like an auto some vay," 
she told him. 

“Toot-toot?"’ he asked. She shook her 
head. Не then turned to his assistant. 

“Joe,” he inquired, ‘what noise does an 
automobile make?” 

“Honk-honk,’’ was the reply. 

“Ach, dots it,” said the woman and went 
away satisfied.—Cecilia Callahan. 


But Will He 
Go?—Ein: 
"Jaggs has in- 
vented a won- 
derful clock." 

"Stein: 
"What's won- 
derful about 
И?” 

Ein: “Well, beginning at ten o'clock, 
instead of saying 'Coo-coo' it says ‘Time- 
to-go; ain't you gotta home ?' " 

—John H. Schalek. 





CERA 


NOU сот; 
Bi- u со 
2 29 HOME 2 









Checkmated.—''We had quite а game 
up at the boarding house last night." 

“Poker?” 

“No, the landlady was going to lick one 
of the boys for not paying his board, I 
tried to checker, she jumped me, crowned 
him, and told us both to move.” 

“Did you do it?” 

"Chess."— Nelson Shepherd. 


Those That 
Get No Ice Are 
Boiled. — The 
other day I was 
talking with a 
farmer from 
Southern Ari- 
zona. He said 
it got so hot І 
down there that Һе had to feed his hens 
cracked ice to keep them from laying hard 
boiled eggs. —Fred Carlton. 








A Hot One.—ProF. (in physics class)— 
“John, why didn't you complete the last 
experiment on the tempering of steel?” 

STUDENT—‘‘Well sir, I began heating 
the steel as you said and the first thing 
knew the strip of steel lost its temper, and I 
could not complete the experiment, while 
it was in such a state.’’—George Mueller 





We Pronounce it Rank.—]J]ack: “Say 
Joe, how do you pronounce C-A-S-T-O- 
R-I-A?” 

Joe: “Castoria.” 
Jack: “Nope. The doctors pronounce it 


harmless.""—J. P. Parker. 





Perpetual Motion Again?!X.—Cus- 
TOMER: "That fountain pen you sold me 
wasn't any good." 

SALESMAN: "What was the matter with 
it?" 

CUSTOMER: "The other day when writ- 
ing with it, it stopped writing all of a 
sudden." 

SALESMAN: "Did you fill it?" 

Customer: "No, it said self-filling on 
the box."—Freeman Campbell. 
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The ''Oracle" is for the sole benefit of all 


ч А f all scientific 
here for the benefit of all, but only matter of sufficient interest will be publisht 
questions will be answered: 1 


Questions will be answered 
Rules under which 


experimenters. 


1. Only three questions can be submitted to be answered. 


э 


not be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge of 25 cents 
work or intricate calculations a special rate will be charged. 


s made for each question. 
Corresponden'ts will be informed as to the fee before such questions are answered. 


2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no 
penciled matter considered. / 
3. Sketches, diagrams, etc., must be on separate sheets, 


Questions addrest to this department can- 


If the questions entail considerable research 








Magnetism Versus Gravity 


(1128) Chas. L. Harrell, Richmond, Ind., writes: 

Q. 1. If you place a bar magnet upon a pan of a 
scale and its weight is so much and you place another 
magnet underneath its weight increases. 

Therefore are scales an instrument for weighing 
or for measuring the attraction of the earth to the 
object? 

A. 1. Weight is directly proportional to the den- 
sity of an object, and depends on the gravitational 
pull of the earth. If this gravitational pull can be 
overcome, the object has no weight. Hence, if a 
means of overcoming gravitational pull is exerted 
upon the object, this object will be suspended and 
float and have no action upon a balance which only 
records the gravitational pull of said object. It is 
therefore, the pulling force upon our bulk and density 
which causes weight. 


Operating Turbines on Drinking Water 
Supply 

1) Michael J. Jones, New York City, N. Y., 
asks: 

Q. 1. Why could one not operate turbines with 
the water supply coming to the city from Croton 
Lake? 

A. 1. In answer to your recent communication, 
we would like to inform you that no doubt the Croton 
water, which comes into New York City, could be 
harnest and converted into electrical power tru the 
medium of several hydro-electric plants. This, how- 
ever, would tend to reduce the water pressure in the 
city which we believe is low enouga as it is now, only 
between 60 and 80 pounds per square inch. 

O. 2. Would the water be made undrinkable? 

A. 2. As long as the generator is kept absolutely 
clean and no oil manages to get into the interior it 
will have absolutely no effect on the water as far as 
its drinking quality is concerned, but this is almost 
impossible of attainment. 





SoliZifying Water 

(1130) Felix Kohn, Paris, France, asks: 

О. 1. Is there a way of solidifying water вэ that 
after it is set in motion by revolving a container of 
the liquid it could be hardened and form a para- 
baloid? 

A. 1. Why go thru all the trouble cf attempting to 
solidify water while in motion? \vhy not take a 
thin mixture of plaster of Paris and water and rotate 
this until it sets, whereupon a parabaloi! will result. 

This has been proven and in fact, several experi- 
menters have made reflecting telescopes in such a 
manner as this. 

You can solidify water by freezing it. 


Storage Battery Paste 

(1131) N. C. Kelly, Hudson, Mich., writes: 

Q. 1. Please give composition of the paste used 
in storage battery plates. 

A. 1. We would advise that the following have 
been found to be effective*and are widely used in acid 
storage batteries. 

Litharge, which is one of the lead oxides, is used 
for the negative nlates while red lead, more oxidized 
than the above, is used for the positive. A paste is 
made with dilute sulphuric acid, one part to four of 
water. This sets very quickly. 

Another method (James). 

For the positive plate: 









Red ead fii зоа emai азана ат 85% 
Litbal gei uec iieri Set rra dro .10^7 
Asbestos..... кезка EN lS rwn . 4% 
Powdered Сагһоп................... 1% 





For the negative: 


Litharge 94% 
Asbestos 4% 
Sulphur.... : 1 

Сарой te emer 1% 





New Radio Devices 

(1132) г 
several questions in regard to new radio inventions. 
A. We would state that there are large numbers 
of devices which could be invented which would 
yield the inventor money. One of the greatest would 
be a practical vacuum tube detector, or other form 
of detector, which can be used for the reception of 
wireless messages, both damped and undamped. 
Needless to say, apparatus of this nature will have 
to be reasonable in price, much more so than the 
present valves, and work as efficiently, if not more so. 


iatized by GOG gle 


Clide W. Hall, Webster City, Ia., asks 


A phonographic recorder which can be used with 
all types of disk phonograplis, would be very ideal 
and large sale for the same should be found. A good 
type of amplifier or otherwise microphonic, should 
have a ready market if produced at a reasonable sum. 

There are two ways of looking at inventions, one is 
to make good apparatus of high value, and charging 
of course a good price, or to make smaller apparatus 
much cheaper than that on the market at the present 
day, which will work as efficiently, and will sell to 
the multitude of amateurs utilizing radio. 

Jndoubtedly, Mr. Hoxie's invention will meet with 
great favor now that high speed radio-communica- 
tion is definitely established, but only a few of the 
large commercial stations will be ablé to employ this 
method, as it involves considerable expense to install 
and maintain, altho on the other hand expense of 
keeping the generator going is greatly reduced. We 
always hold that the best form of an invention will 
be one, in which large quantities can be sold at 
reasonable profits, and thus become definitely estab- 
lished. The perfect detector not being here as yet, , 
any work which may be successful, will more than 
repay any research work on the part of the inventor. 


Mixing Chemicals 

(1133) Alfred Hodges, Alma, Montana, asks: 

Q. 1. Inone of the articles in Science and Invention 
you speak of mixing chemical parts. Is this parts by 
weight or volume? 

A. 1. When any article speaks of parts, it means 
parts by weight, and if you use 154 parts or grams of 
chloride of gold you will add to that 2,000 parts or 
2,000 C. C. of water, inasmuch as one C. C. of water 
weighs one gram. 

Q. 2. What candle-power is equivalent to one 
watt of electrical energy? What isthe difference be- 
tween 2-phase and 3- phase curre^ts? 

A. 2. Generally, one watt produces one candle- 
power in tungsten filament lamps, altho some of the 
newest type lamps develop a greater efficiency than 
that. Two-phase and three-phase current has been 
described time and again in this journal, and we would 
advise that you peruse some of the back issues, or 
else refer to some good book on the subject, such as 
Timbie and Higbie's works on Alternating Currents. 


Aerial Sled 

(1134) Ralph Hoh, Appleton, Wis., writes: 

Q. 1. Will a 7 H.P. motorcycle engine drive an 
aero-sled? 

A. 1. A seven Н. P. engine will easily drive an 
aerial sled. The propeller should be about 3 to 3!4 
feet in diameter, dependent upon the thrust, either 
belt drive or chain drive may be employed, and some 
form of clutch should also be inserted. 





Closed or Open Core Transformer Best? 

(1135) J. Е. Hall, Seymour, Ind., asks: 

Q. 1. Which is more efficient for radio-transmitting 
purposes, a closed or open core transformer? 

A. 1. A closed core transformer is far more effi- 
cient than the open core transformer, for radio or 
other purposes. Therefore, if you build a closed core 
transformer having the same current consumption 
as the open core transformer, you will get a much 
greater output and transmitting range from the 
closed core type under similar conditions. 


Nickel Plating Outfit 


(1136) Elmer E. Adams, Chicago, Ill., inquires: 

Q. 1. How can I make a small піске!-рі: ‘ng out- 
fit? I have the battery and tank but don't k `ow the 
composition of the solution. 

A. 1. A nickel-plating outfit consists ess- itially 
of a jar containing an anode of metallic nickel, and a 
bath of the following solution: 

Nickel and ammonium sulfate, 10 parts; be acic 
acid, 4 parts; distilled water, 175 parts. Рег ѓесё 
cleanliness of the surface of the article to be plated 
is an essential to success. 

This cleansing is generally accomplished by boiling 
in a strong solution of caustic potash. The article 
should then be washed and never handled, except 
with a wire. It is then scratch-brushed under water, 
which renders the surfac. bright. 


Resistance Problem 


(1137) Clarence B. Burge, Cambri іде, Mass., 


says: 
О. 1. I have a 7V. 30A. generator. I desire to 
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maintain a current of 16 amps. What resistance 
must I have? 

A. 1. The external resistance must be 0.43 ohm. 

The resistance may be made out of any suitable 
resistance wire. By obtaining the resistance per foot 
of the wire, you will be able to determine exactly 
how much wire is necessary. 

German silver, iron, or any other resistance wir 
may be used. ^ 


Can Animals Foretell Weather? 


(1138) Ralph E. Belsinger, Cincinnati, Ohio., 
asks: 

Q. 1. What is the scientific opinion today of the 
ability of animals to foretell weather? 

A. 1. The scientific opinion of today is that 
animals cannot foretell seasonal weather, either by 
the thickness of the fur or in any other manner. 

Q. 2. It is the opinion of some that birds see more 
clearly because they can detect ultra violet or infra 
red illuminated objects. Is this so? 

A. 2. It is probable that the keen sense of sight 
of birds is due to a greater cultivation of that very 
important asset. Birds, as you know, have con- 
stantly been using their eyes to a greater extent than 
man. A sailor trained at sea and traveling the sea for 
years, will have a much clearer sense of sight and 
much keener vision than us landlovers. We do not 
believe that the infra-red or ultra-violet rays have 
much to do with the keen sense perception of lower 
animals, altho when tests were made on dogs, it was 
discovered that they react to ultra-violet rays. 


Size of Transformer Cores 
ud R. R. Bassett, Joplin, Mo., asks: 
. 1. Please give size of iron cores for transfor- 
mers from 100 watts capacity to 5000 watts. 
_A. 1. We are giving herewith size of cores for 
different capacity closed core transformers. 


Capacity Thickness 
in Watts Length Breadth & Width 
100 10 6 1 
200 1014 614 1 

300 11 614 1.2 
400 1214 634 1.3 
500 14 7 1.4 
600 14, 71% 1.6 
700 15 17% 1.7 
800 15 7M 1.8 
900 15 8 1.9 
1000 15 8u 2 
2000 1714 8% 214 
3000 18 914 214 
4000 18 934 2X 
5000 20 10!4 3 


Highest Voltage Produced 


(1140) Landis R. Bradfield, Paullina, Iowa, 
writes: 
Q. 1. What is the main difference between 


motor and dynamo? 

А. 1. The difference between a motor and a 
dynamo is in the broad sense of the term that 
the dynamo generates electrical current and the 
motor consumes electric current generated and 
forth mechanical 


giving 1 power. In the larger 
machines, there is a radical difference in the 
winding of a motor and a dynamo. А motor 


can never properly be called a dynamo, unless 
it is used as such. There are, however, machines 
which can act either as dynamos or motors. 


Q. 2. Wheat is highest voltage produced by 
man? 

A. 2. The highest voltage produced by any 
electrical machine is way up in the millions 
(about 60,000,000). this being attained by the 
use of Tesla transformers. 

Q. 3. Will a shock from a 110 V. circuit 


prove fatal? What is the highest voltage to 
which a person can be subjected? 

A. 3. Currents at a pressure of 110 volts have 
been known to fatally injure adults. This, 
however, will depend greatly on the amperage 
and the area of applied contact. Some people 
can place a finger inside a lamp socket with 
impunity and only a slight stinging sensation, 
re-embling needle pricks, results. 

Currents ata pressure of several million volts 
can and have been past thru the body. provided 
the frequency is sufficiently high. Take, for 
instance, the article on “Cold Fire" appearing 
in the November, 1919, issue of this journal. 
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How Would You Like to Earn 


583 a Day? 
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The true story of J. F. James, the shipping clerk who became president of a 


great manufacturing company. 


HE other day I spent a few 

precious hours with Mr. J. F. 

James, President of the Mascot 
Stove Manufacturing Company, of 
Chattanooga, Tennessee. 

Fifteen years ago he was working as 
a shipping clerk in a stove foundry for 
$9 -a week. Today he is making 
$25,000 a year, or $83 a day. As 
Mike Murphy, the famous college 
trainer, used to say—‘‘You just can't 
beat a man who refuses to be beaten." 

Somehow, whenever I meet a man 
like this, and learn the story of his 
life, I am doubly glad that I am an 
American. 

For this is truly The Golden Land of 
Opportunity. “The barriers are not 
yet erected which shall say to aspiring 
talent —"Thus far and no farther.’ " 

Few men have started life with as 
barren prospects as J. F. James. Born 
in the mountains of East Tennessee, 
forced to go to work before he had 
completed his education, he might easily 
have fallen into the rut of mediocrity 
and stayed there. 

But one day, glancing through a 
magazine, he came across an adver- 
tisement which appealed to him so 
strongly that he read it twice and then 
tore it out of the magazine to read again. 


It told how thousands of other 
men had won promotion through spare 
time study. How they had trained 
themselves to do bigger things! How 
they were ready and waiting when 
Opportunity came! 


HAT day J. F. James made a 

resolution. He said that what 
others were doing, he could do! So he 
tore out that familiar coupon, marked 
it, signed it, and mailed it to Scranton. 
Though he did not fully realize it at the 
time, he had taken the first step along 
the Up-road to Success. 

So it came about that J. F. James 
studied while other men wasted their 
time shooting pool or playing pinochle 
or watching the clock. They are still 
doing it today—worn, discouraged men 
who cry out that Fate is against them 
and that “they never had a chance." 

Doomed forever to small wages, 
fighting a losing fight against poverty, 
missing the really good things of life, 
they cannot understand how “Jimmy” 
James got ahead. 


MASCOT 





J. F. JAMES 


Just 40 years old and earning $25,000 a year. 

To young men he says:—‘‘Stop killing time. 

Study the theory of your work. Then you're 
bound to succeed." 


“І didn't make a drudge of my- 
self,” said Mr. James the other day. 
“I had time for baseball and everything 
that seemed worth while. I had just 
as much fun as the other fellows, but 
instead of wasting time, I turned it into 
gold through my I. C. S. course. 

"Every hour I invested in study has 
paid me better than any other invest- 
ment I ever made. 

“Tt has brought me a large income— 
the satisfaction that goes with success— 
the money to buy anything I want—a 
good home and an automobile for my 
wife and children—the esteem of all my 
friends. I feel that I owe the I. C. S. 
a debt that I can never repay. They 
made my success possible." 


HAT about you? Are you satis- 

fied to stand just where you are? 
Or do you really want to be somebody ? 
It all depends on what you do in your 
spare time. 

“There is not a man in power at the 
Bethlehem Steel Works today," says 
Charles M. Schwab, “who did not be- 
gin at the bottom and work his way 
up. They won by using their normal 
brains to think beyond their manifest 
daily duty." 

And one of these executives earns a 
million dollars a vear! 


What was the secret of his success P 


By Richard W. Samson 


The difference between a successful 
man and a failure is almost always a 
matter of training. 

As Andrew Carnegie said: — “Al- 
though my whole works were to be 
burned down, it wouldn't be a fatal 
blow—if I still had my organization, 
my trained men." 

You can be one of these trained men. 
You can get the training you need 
right at home in spare time. 

For thirty years, the International 
Correspondence Schools have been help- 
ing men out of routine drudgery into 
work they like—helping them to win 
advancement, to have happy, prosper- 
ous homes, to know the joy of getting 
ahead in business and in life. 

In offices, mills, shops, stores, fac- 
tories—in every line of endeavor— 
I. C. S. men ate “the first to be hired 
and the last to be fired." 

How much longer are you going to 
wait before taking the step that is 
bound to bring you more money? Isn't 
it better to start now than to wait five 
years and then realize what the delay 
has cost you? 

One hour after supper each night 
spent with the I. C. S. in the quiet 
of your own home will prepare you for 
the position you want. 

Here is all we ask: Without cost, without 
obligating yourself in any way, mark and 
mail the coupon. It takes but a moment of 


your time, but it is the most important single 
thing you can do today! Do it right now! 





—TEAR OUT MERE — — — — 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6202-B BCRANTON, PA. 
Without cost or obligation, please explain how I can 
quality for the position, or in the subject before which 
have marked an X in the list below:— 
Hier MANAGM T 


— — 


SALESMANS 
A 








4 
Telephone Wor! Railroad Positions 
ECHANICAL ENGR. STRATING 
Mechanical Draftsman B Cartooning 
Machine ce Private Secretary 
Toolmaker Business Correspondent 
Gaz Engine Operating BOOKKEEPER 
VIL GIN) 
gD ae and Ma Г] Stenographer & Typist 
Surveying and Mapping | г) Cert. Pub. Accountant 
STATIONARY ENGR. О TRAFFIC MANAGER 
Marine Engineer 0 Railway Accountant 
ARCHITECT Commercial Law 
Contractor and Builder GOOD ENGLISH 
Architectural Draftsman Com. School Subjects 
Concrete Builder CIVIL SERVIC 
Structural Engineer Railway Mail Clerk 
BIN HEAT'G AUTOMOBILES 
Sheet Metal Worker Mathematics 
Text. Overseer or Supt. Navigation Banking 
CHEMIST Agriculture Spanish 
Pharmacy Poultry Teacher 
Name 
тл-2. 
Street 
and No. 
City State 


Qecupatic -———— M — 
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When a man like 
you must fight 


You probably haven't had a real fight since you were 
very small. Settling a dispute with your fists is the last 
thing you'd think of. And yet, a time may come when 
you will have to fight. 

+ Suppose you saw a rowdy іп the act of insulting a 
woman. Could you look the other m No, sir, you'd 
id teach him the lesson he deserved. 

rrel might lead to the challenge 
Could you do it and hold 

you were attacked in a deserted 


your own? Or sup 
ou'd лаге to fight! 


street after dark. 
Remember, those two fists of yours are the best weapons— 
me re always with you, always rcady. . 
arshall Stillman will teach you boxing and self- 
defense in your own home. 
n his course, the fundamentals (hitting guarding, 
ducking, feinting, and footwork) are easily learned, 
because you start by practising simple movements before 
a mirror—the breast stroke in swimming, holding out 
your hand for a coin, etc. Subconsciously you are led 
into striking heavy blows, guarding, ducking, feinting, 
etc., just as though you had areal opponent before you. 

When you've mastered the lentals, you're 
taught every good blow in the ring—how to land it, and 
how to guard against your opponent's counter. 

Then comes shadow boring. Marshall Stillman has com- 
bined such scientific blows as the Jack Dempsey Triple, 
the Benny Leonard Triple, the Mike Donovan Double, 
etc., into three lively rounds for daily practice 
d you're also taught 12 wrestling holds and 15 jiu jitsu 

olds. 

The course includes a set of muscle building exercises. 
The Colon Exercise (a remedy for constipation) and Syn- 
thetic Breathing (a lung developer and aid in curing 


nervousness). 
And aoa get free an illustrated history of 69 great 
boxers with "inside" stories seldom h outside pro- 


fessional circles. 


Sent Free on Approval 


The entire course is sent on approval. If not satisfied, 
you return itin 10 days. If you buy it, you have till the 
15th of the following month to рау ($5 in the U. S., $6 in 
Canada, $7 in foreign countries). Send no money, but 


mail the coupon now to 
Marshall Stillman Association, Suite 1421-J. 
ew York 


461 Fourth Ave., 
ʻa = = = m m COUPONS = = ewe =» 
MARSHALL STILLMAN ASSOCIATION 
Suite 1421-J. 461 Fourth Ave.. New York 


You may send me your complete course in Boxing and 
Self Defense, including extra instruction described above. 
iae you my pledge that I will pay $5 ($6 in Canada, 
$7 in foreign countri ев) for the course on the 15th of next 
month or return it in 10 days after I receive it. 


Маше............+«+»9»»в» see eee жж жже зо 


Ай@йагева..................... ә» 9‚‚‚‚»”ә TEXERERERIL] 











BY MAIL 
Direct to Smoker 











































At HALF PRICES 


We guarantee satisfaction or 
money refunded. 


Mr. Smoker: 

Consider it if you buy 

direct from us, you 

not only avoid, the 
high profits of re- 

tailers, salesmen, 


ger бе equal of any 
2 for 25c. in the @& 
market ^, . $5.00 
Box of 50 only $2.60 
Order today. Send check or 
money order or you may pay on 
aya. All orders we send post- 
aid. 


H. SPITZER 
32 Union Square East near 16 St., Room 1215 


SPECIAL NN 
OFFER 
for a short time 
only 100 PERFEC 
TO GRANDE, a fine 
New York City 











This Car 
This nifty little 


car driven by 
gasoline 


t Build 


ever. now 

Send 80е for build- 
Мм E ing plans an price list o! 

arts showing how to build this lad's car. 


р 
SYPHER MFG. CO. 156 Sypher Bidg., Toledo, Ohio 


ready, 
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can't be quite so good as the real article, 
you with the mind that can delve into 
such a store of knowledge acquired by all 
sorts of experience, should be able to con- 
ceive something very near as good and 
possible to make at home. 


Wireless 'phoning is too expensive for us 
"bugs" in the present way, but if we could 
make a high frequency generator whose 
field current could be influenced by the 
voice through a microfone, that would be 
great. Why can't it be done? 


FRED Posr. 


Auburn, Ill. 

(We believe upon carefully checking up 
past copies with present ones, it will be found 
that the amount of text which we publish now 
far exceeds the amount we publisht at any 
time before. We even publish more How- 
To-Make-It and Constructor Department 
matter now than we did before, if the matter 
is carefully checked up. 


"Who wants to make a violin?" So far 
we have heard from over 1,500 readers who 
requested the names and addresses of manu- 
facturers of varnishes and accessories, and 1] 
we have heard of this many, there must be 
thousands more who did not take the trouble 
to write to us for the reason that they probably 
knew the sources from whom to buy the 
necessary material. 


We are not aware of the fact that we do not 
publish enough on how to make common elec- 
trical apparatus, as almost every issue con- 
tains a good assortment. 


We have never publisht how to make an 
Alexanderson high frequency generator for 
the simple reason that, first, this is a patented 
article on which basic patents exist and the 
builder would infringe upon these patents if 
he built the alternator. Secondly, no ordinary 
amateur unless he had a commercially equipt 
machine shop could possibly think of building 
the Alexanderson high frequency generator as 
he would not have the necessary equipment. 
Thirdly, the cost of building one of these would 
be prohibitive. For $20 it is possible today 
to build a wireless telephone that works well. 
We have publisht some of the best vacuum tube 
telephone outfits. It 4s possible today to 
make a good outfit, even using only one 
vacuum tube, so why build a high frequency 
generator, whose capacity anyway is too large 
for the ordinary amateur. 


—EDITOR.) 





STAR SHELLS LIGHT A 5 MILE AREA 


The success of the star shell in the war 
has promoted exhaustive tests by our Navy 
Department to the end of producing shells 
of different sizes which will take the place 
of the searchlight to a great extent. A 
star shell does not give the location of the 
ship firing it so plainly as does the beam 
of the powerful searchlight now in use. 


Shells have been developed which func- 
tion almost perfectly when fired from guns 
of three inches or smaller. From the 
larger calibers the new shells do not work 
so well. The reason is that an exceedingly 
great discovery has been made. A flash- 
less powder has been developed. It is 
used to propel the star shells from the 
guns. With the larger guns there is more 
of a flash with this powder than with the 
smaller guns. However, with thé smaller 
guns, it is so slight as to almost be un- 
noticeable. The new star shells are said 
to be able to keep an object in focus in 
a bright light nearly five minutes at a 
range close to five miles. It is evident 
from this, what tremendous advantage 
it possesses over the searchlight.—Graser 
Schornstheimer. 













То Play <=, 
То Рау 92 


(one genuine without this trademark), А 


True-Tone 
Saxophone 






a ү 
in an hour and in a few days (Же И/ 4 
be playing popular airs. Prac- ^w 

tice is & pleasure. Ag 


Saxophone Book Free 71500 when 


in sextettes, or in regular band; how to tra: cello М 
in orchestra and many other things you would like toknow. 


Free Т! $24] You can order 


DEPENDABLE 


“Knapbilt” 
Motor No. 410 


A New Addition to $ 3 


Our Big Line of Motors 


Designed to supply а 
highly efficient motor for 
driving mechanical toys and 
smaller models. Runs on 
2 or 4 dry cells or on 110 
volts A. С. through a toy 
transformer. Commutator 
made from drawn copper 


[rp 


Li 
stopping or for reversing 
the direction. 
This motor can also be 
secured without switch for $2.50. 


AT ALL LIVE DEALERS 


Insist on your dealer showing you the KNAPP line— 
KNAPP goods are best. If your dealer cannot sup- 
ply you, order direct. Send for FREE illustrated 
catalogue showing a complete line of Electrical 
motors and Novelties. 


KNAPP ELECTRIC & NOVELTY CO. 
523 West 51st Street, N. Y. City 














DGET “‘FIVE-IN-ONE” SLIDE RULE 
is a combination Mannheim, Log-Log, 
Add and Subtract, Polyphase* an: 
Rule. It will instantly add, 


THE MI 
t 












Diameter 4 inches. 

Price with 16 page Instruction Book, 
$1.50. eatherette carrying case 
extra, Catalogue Free. our money 
back if you are not satisfied. 

Niles, Mich. 









GILSON SLIDE RULE CO. 


аав 


Write for book, "Ноу to Become a Good Penman,” and 


TIME 





beautiful specimens. Free. Your name on card it you 
К тед rm g W. Tamblyn, 424 Ridge Bide. 
Learn Autos and Tractors 


Wonderful opportunities constant- 
ly offered trained men; we train 

SS you thoroughly to start your own 
siness or make good money as 
ver, shop fore- 


K 
mer 5000 Graduates making 
` ; SSS. good. Catalog Free. 

Cleveland Automobile School, 1807 E.24th St, Cleveland, О 









You can be quickly cured, if you 


STAMM 


Bend 10 cents for 288- book on Stammering and 
Stuttering, *'its Cause and Cure." It tells how I 


cured myself after stamm 20 yrs. B. N. Bog 
782 Bogue Bidg., 1147 М. 111. St., indianapolis 6 
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A Promineat 
Physician says: 

“Every home should 
have a Renulife Gener- 
ator for the treatment 
of ailments such as 
Neuralgia, Neuritis, 
Sore Throat, Kernels in 
Neck, Cramps, Head- 
ache, Stiff Neck, Mus- 
cular Soreness, Rheu- 
matism, Paralysis—in 
short, pains of all 
kinds.” 


SATURATE YOUR BODY 
WITH HEALTH BUILDING ENERGY 


Steady your nerves, tone up your muccles, drive out aches and pains 
and know the joy of perfect health. In your own home you can have 
the quickest and most direct way of treating nervous disorders, painful 
chronic diseases and of bu'lding bodily vigor. You may give yourself 
this wonderful, curative upbuilding treatment with 


























Soothing, effective 
treatment for head- 


рш ш any п О Reni rfi К VIOLET RAY 
HIGH FREQUENCY 


The penetrating, stimulating Violet Ray brings a surge of warm, fresh 
blood to any part of the body to which they are applied. Vigorous cir- 
culation flushes out impurities, reduces inflammation and congestion 
and almost immediately relieves pain. It helps nature build healthy 
new tissue and permanently strengthens the weak, diseased areas. See 
coupon for list of ailments successfully treated. 





E a surge of An Invigorating Tonic 


warm, fresh blood to 

oo condi- The RENULIFE VIOLET RAY improves and enriches the blood, 
relaxes tense nerves and muscles and brings a feeling of strength, health 
and well-being. A ten minute treatment gives definite relief in cases of 
nervousness. 


This wonderful curative agent is painless, shock- 
less and without jolt or jar. It utilizes the current 
from your electric socket, but changes it into a 
gentle, stimulating, penetrating, tonic ray. You 














get results formerly obtained only at great expense 1 Nomina нане per ыд пагане Bidz., Бао... І 
: novation Ру :anitari restioz z ^ разе seni V ut obliga you D 
in hospitals End sanianums, Гамеза at once. — | Health," explaining Violet Ray treatments ak | 
> the whole wonderful story, Renulife Generators: also give full particulars as to 
Our book tells гу І its application for ailments checked below. і 
I Abe TREATS SUCCESS ULLY 1 
avd cesses .. Falling Hair Paralysis 
PROOF BY FAIR TRIAL | Anemia ..Female Com-  ..Piles , l 
.. Asthma à ; plaints . . Pimples l 
, ..Arteriosclerosis ..Goitre ..Pyorrhea 
Electrifies the body ECTRIC CO Baldness Go 
А П ..Ва > . . Gout . . Rheuma- 
with tonic rays; for RENULI P EL D x Mi h к Blackheads »emorrhoids tism і 
nerve tension, insom- x etroit ic .. Brain Fag .. Hay Fever . . Scars 
nia, general weakness, 1209 Marquette Bldg ond s o EE MEER | 
Е А ёё alys a г 
etc. In Canada: Netting Bldg., Windsor, Ont. і . Bruises : . Insomnia Diseases 
. . Catarrh . . Lameness Sore | 
. . Chilblains ..Locomotor Ataxia ‘Throat & 
. . Colds . . Lumbago Throat 1 
. - Dandruff . . Nervous Affec- Diseases 
. . Deafness and tions .. Sprains і 
zar Diseases . . Neuralgia . . Toothache 
.- Eczema . . Neuritis . Weak Eyes 
. .Enlarged . Obesity . . Wrinkles 1 
Prostate -- Pain in Abdomen.. , Warts and 
.. Facial Neuralgia and Chest Moles 1 
Námne. .. 1.9. eee isses o dece e IN a OI adn 
ADM Hee Mees eee eek TE „жазага es 
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MECHANICAL 
DRAWING 
INSTRUMENTS 










BE A DRAFTSMAN 
MAKE $40 TO $100 A WEEK 


With a splendid set of mechanical 
drawing instruments you can be 
prosperous and successful—and create 
your own ideas and inventions. 

Learn at Home.—With our special book of 
instructions—become master of drawing and 
earn $40 to $100 weekly. Good paying posi- 
tions open everywhere. Intense activity in 
manufacturing, railroading, engineering, build- 


ing, etc. Calls for more draftsmen. No 
previous training is necessary. 


SEND FOR—FREE—PARTICU- 
LARS 



















Mail coupon to-day. We will show you how 
you can be successful and become a drafts- 
man in the quickest and easiest way. Send 
for particulars Now—don't put it off. No 
obligation—it's absolutely FREE. Act now. 


NATIONAL INSTRUMENT CO. 
4702 North w^ M 
Chicago, Ill., U. 


Dear Sirs:;— Please E me absolutely FREE, 
without obligation, your Illustrated particulars. 




















tem set fosranteeing abso- 
lute satisfaction. Substantial 
guaranteed 20 - year 
4old-filled case. nt 
without a penny down. 


Just send your name and ad The 

and knife come to you aby repaid х4 Giv jaa 
xpressman $8.75. ia [в me a de oe 

the ates end ci uo if you don't wish 


cir си y. пее are Dot out one penny. 
H.00a month until full ж I x е ja id ж 


OrderTodayo onTrial 


Erin limited, Send your, oged 
five this 3 waich for Ta аас. cu 


J.M. LYON & CO, 50 AMaidenLane 


Make Your Own Violin 


Complete plans and specifications, to 
copy 1737 Strad. One dollar postpaid. 


Violin Outfits from $15 Up 


JOSEF DEULIN 


1414 Broadway и 


Violin Maker and Repairer 
"Everything for the Fiddie'" 


DETROIT, MICH. 


Go gle 
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HIGH FREQUENCY APPARATUS. De- 
sign, Construction and Practical Applica- 


Stanley Curtis. 
Cloth covers, size 
Publisht by the 
Publishing Co., 


tion. By Thomas 
Clearly illustrated. 
5" by 714", 269 pages. 
Norman W. Henley 
New York. 


The alternating current leads in the prominent 
developments of the day and restricting it to high 
frequency, we find there the culmination of its 
achievements and the great promise for the future. 

Wireless telegraphy, electric, therapeutical and 
X- -ray apparatus, physicians’ equipment, the Tesla 
investigations all come under the title of this work. 

Electro-therapeutics receive considerable at- 
tention, plant culture by high tension current, and 
high frequency circuits, the construction of elec- 
trical apparatus for such display, etc., are all treated 
adequately and the construction of a welding trans- 
former brings us back to more mechanical topics. 
One chapter is devoted to hints for the electrical 
entertainer. The book has a very good index and is 
illustrated as required. 


ELECTRICITY SIMPLIFIED. A Trea- 
tise Covering the Practice and Theory 
of Electricity. By Dr. T. O’Conor 
Sloane. Fully illustrated. Cloth covers, 
size 5" by 714". Publisht by the Nor- 


man W. Henley Publishing Co., New 
York. 
This book has had many readers in the past and 


the enterprising publisher has had it brought up to 
date by additional matter, which has increased the 
number of pages so that the book now contains 218 
pages. 

We particularly commend in it, its numerous anal- 
ogies, rules for polarity, its adequate index and the 
illustrations. 


STANDARD ELECTRICAL DICTION- 
ARY. 1920 Edition. Revised and En- 
larged. By Dr. T. O'Conor Sloane. Pro- 
fusely illustrated. Cloth covers, size 
5" by 714", 767 pages. Publisht by the 
Norman W. Henley Publishing Co., 


New York. { 

The Standard Electrical Dictionary by а quan- 
tity of new matter, embodied in what is termed 
“Part 2," has been increased to a volume of 767 
pages with 477 illustrations. To bring it well up 
to date, the work of the original author was tuppie: 
mented by additional matter written by Prof. A. A. 
Watson of Brown University. 

Much attention has been given to wireless teleg- 
raphy and the last developments in X-ray work, in 
furnaces, new lamps, lifting magnets, and other 
topics of the most recent developments have been 
included. It is now a very full work of references‘ 
and we take pleasure in recommending it to our 
readers. 

We shall hope to see other additions from time 
to time in order that its long and honorable career 
may be prolonged for the benefit of many future 
readers. 


WATER POWER ENGINEERING. By 
F. F. Fergusson, A.M. Inst. С.Е. Pro- 
fusely illustrated. Cloth covers, . size 
4” by 6%”, 116 pages. Publisht by the 
Isaac Pitman & 5 ns Co., New York. 


The text of this little work covers 116 pages if 
we include the index and bibliography, so it will be 
seen that it is nota very heavy book. It is devoted 
to water power plants and says a good deal about 
turbines of different types. The old fashioned over- 
shot and undershot water wheel are not treated, as 
presumably the author considers them definitely 
displaced by the turbine and reaction wheels. 

The book is attractively printed on very nice 
paper and has numerous illustrations; mathematics 
are used in simple form as required for elucidation. 


THE END OF THE WORLD. By Joseph 


McCabe. Fully illustrated. Cloth 
covers, size 5” by 714", 267 pages. 


Publisht by the E. P. Dutton 
New York. 


The title need not be taken by the reader as im- 
plying the supernatural, as this book is mainly de- 
voted to astronomy and possible star changes. It 
covers the variations of the stars and as regards the 
end of the world, this really means the fading out 
of cosmic energy and the cessation of cosmic forces. 
It is of course theoretically discust and treated, but 
the reader should not imagine that he is going to be 
frightened—as the title may lead one to believe—by 
the occult. 

Looking at the index, we do not find the name 
of Einstein included, which we certainly expected to 
see in such a book. 


(Continued on page 454) 
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Would The Law 
Let YOU Marry ? 


Many states have passed stringent 
eugenic laws requiring 

amination of both p 
marriage license can be 
Those who are not physically fit wili 
be forbidden to marry. Where do 
you stand? Can you meet the re- 
quirements of this law? Are you à 
clean-blooded, healthy, vigorous 
specimen of vital manh 

you a defective, тоспа and wakai 
by youthful errors excesses? 
Wir; you be forbidden t to marry the 
sweetest, purest girl in the whole 
world and doomed to the misery 
of a lifetime of regrets and longing? 
It looks hopeless to you—but cheer 
up—I can hel 

STRON 





in 
anhood a t you for Ls 
riage and Parenthood. uar- 


Mention the ailments on which you want 
ial confidential information and sand 


spec: 
with to help 
book Vipromotlon Pand Conser- 
vation of Health, Strength and 
Mental Energy." it's ander 
nndalife-saver. Send for it wight ow. 
LIONEL STRONGFORT 
Physical and Health Specialist 
Dept. 439 Newark, New Jersey 





STRONGFORT 
The Perfect Man 


éMusic Lessons 


[UNDER MASTER TEACHERS | 
At Home 





Wonderful home study music lessons under 
great American and 


A саре Conservatory Course 


teachers. 
Endorsed by Paderewski. ter teachers and coach 
you. Lessons a marvel of simplicity and com; 


ipleteness. 
An Instrument XT 


are in 
Pian ny, Voice Public School Musie, 
Mandolin, Guitar, В: Banjo, or ime E T oed 


our Free Catalog with details of course you want. t Send now. 
UNIVERSITY EXTENSION CONSERVATORY 
435 Siegel-Myers Bldg. Chicago, Illinois 


Build Your Own 


terial, 
1 instructions 
Pla; Mi 


it b: КИК oe pha for 
го: ui ono; or 
р friends. р. gra 


Blue print otter.” FREE 
TS Есета 


Choraleon Phonograph Co. 
* 921 3rd St., Elkhart, Ind. 


tone 
blue prints апа? 





LI САМ TEACH YOU Fox-Trot, One-Step, Two-Step, 


in a few Ee e einge the ety dances 
Peak System of Mail Instruction 


REMARKABLE NEW METHOD. 
Positively no other like it. No mus 


же 
ceded ds ta 
COMPLETE COURSE ON TRIAL. Wr today 
for FREE Information and Low er. 
WILLIAM CHANDLER , M. B. 


249 4737 Broadway Chicago, 1. 


STAM continue to 
MMER 


Send for free illustrated 200-page book. 
how Stammering and Stuttering сап һе шоку 
Mire by the most Advanced Selentifie е 

known. Those unable to attend our Resident 

School may get our Standard Course for Home Stud 


All inquiries are confidential. A 
т 40 Adelaide, Detroit, Mict 





HE LEWIS SCHOOL 


ARN WATCH REPAIRING 





— to the |- AiR Bae 
MILWAUKEE SCHOOL OF WATCH REPAIRING. 166 Mason St., MILWAUKEE. W| 













WIRELESS 
RECEIVERS 


Sound is transmitted from one medium to another in 
vibrating waves. These waves travelin every direction unless 
they are forced into one particular direction. Attached to 
the second cap close to the diaphragm is a small round tube, 
this tube is made so that it fits snugly into the operator's 
ears. The sound waves are now forced into one direction— 
the operator’s ears. This attachment makes the loss of 
sound impossible, giving the maximum reproduction. The 
feature that aids the clear reproduction is the resonant 
chamber directly below the diaphragm and above the magnet 


and. colls: THIS CUT ILLUSTRATES THE RE- 
CEIVERS WITH HORN ATTACHED 


' The: high ten- 
sion metal used as 
‚ a spring forces the 
* receivers close to 
the ears. The re- 
„ ceivers are so at- 
tached to the 
^head band: that 
{неу rest: against 
the ears in a verti- 
cal position. This 
makes it comfort- 
able for the oper- 
ator. 





Patent Реп ап} 





Our Super-Sensitive Detecta- 
graph Transmitter No. 2 
Price, $8.00 Complete 





telephone head set. 


Adjusted [.lodel No. 
б) Horn, High Grade 


Detectagraph, $18.00 

This detecting in- 
strument of marvel- 
ous sensitivity can be 
used for detecting 
secret conversations. 
Outfit consists of 
Sensitive Transmit- 
ter, 25-ft. Black 
Cord, Receiver, 
Headband, Case and 
Battery. 





25 CHURCH STREET 


Factory: Whitestone, L. I. 
















High Resistance 


MAGNIFYING 


perphone APPARATUS 


TELEPHONE DEVICES 
A Set of Receivers offering a Combination of a silent and loud reproduction of Wireless Signals 
Efficiency of the Superphone Receivers 


Superiority of the Superphone Receivers 


The features that are enjoyed by only the SUPERPHONE 
receivers, that of the LOUD TALKING HORN attachment 
and the attachment that fits into the operator's ears, make 
them superior to any set of receivers on the market at pres- 














AMPLIFY your 


With the new DETECTAGRAPH-TRANS- 
MITTER, the amateur can amplify radio sig- 
nals to such an Intensity that he can hear the 
signals about his station without the need of the 





The manner in which the amplifying process 
is attained is by attaching with tape the 
TECTAGRAPH-TRANSMITTER to the regular 


LoudTalking Receiver, ^ wireless receiver. v 
Cord Plugs and Desk By the addition of a loud talking telephone 
Stand Base ne загава to hear the messages many feet away 
^ rom е Instrument. 
Price, $15.00 The super-sensitive D ET ECT AG R A PH- 
Complete TRANSMITTER herewith shown is two and 








Low Resistance 





MICROPHONE рейсе 


Practical Instruments for Commercial and Scientific Purposes 


RADIO SIGNALS 


three-eighths inches 1л diameter, 


ever brought before the public. 


Our Special Loud Talking Telephone 
Transmitter No. 5, Price $12.00 


‘This model is especially made for Loud 


Talking Telephone reproduction. This trans 
mitter can be used to advantage in connect- 
ion with our Loud Talking Receivers or 


Horn Apparatus by wireless operators, 
window demonstrators, and in fact by every 
one desiring to build up their own loud 
talking telephone apparatus. 


(INCORPORATED) 


five-eighths of 
an inch thick and weizhs less than three ounces 
It is the most sensitive sound-detecting device 


Not only is this instrument applicable for 
DE- amplifying radio signals, but it can be used with 
equal satisfaction for amplifying other sounds. 
Phonograph music, can be transmitted from one 
їн to another Py means of this instrument, 
and those who are afflicted with deafness will find 
enormous benefit by using this 


Can be used for any purpose where a sen- fyin 
sitive detecting instrument is required. 


ent. The construction and arrangement, 
of the matched tones of the two receivers, place them far 
above the ordinary receivers. 


Horn Apparatus for Use on 
Wireless Instruments 
Direct 


Talkii 


transmitter, 





The Detectagraph Junior 
Deaf-Phone, $18.00 


Order direct from ad. Or write for free descriptive new catalogue 


G. BOISSONNAULT COMPANY 
NEW YORK CITY 


Makers of Super-Sensitive Hearing and Talking Devices 








not to say anything 


Superphone Receiving Set with Cord and Headband 


2000 Ohms 

3000 Ohms... 

4000 Ohms 
With Horn Attachments as above 


$12.00 
15.00 
20.00 
$ 5.00 Extra 


High Resistance Loud Talking 





Model No. 50, 
12 In. Long 
Price $12.00 








Our New Special Loud 


Receiver No. 25 
$7.50 


Detectagraph Rheostat, es- 
pecially made for ampli- 


circuits. Price, 
Complete 


Equal to any $35 in- 
strument made. Out- 
fit consists of Super- 
Sensitive Transmit- 
ter with cord con- 
nector; Super-Sensi- 
tive Ear Plece with 
small black согд; 
Black Single Head- 
band; Black Case 
and Two Batteries. 
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Take this Short Cut to 
Accomplish Your Ambition 


The field of electrical engineering offers wonderful 
opportunities for trained men to direct and carry out 
great industrial and commercial projects. Study 
here. Receive a thorough training. Become an 


Electrical 
Engineer 


with B. S. Degree in 3 Years 


A faculty of experts is leading hundreds of ambitious 
young men to sure success. Why not you? Full 
provision is made for making up deficient high school 
credits. Don't delay action— 

Mail the coupon now, for full details. 


School of Engineering of Milwaukee, 
Dept. S1-7—373 Broadway, Milwaukee, Wis. 


Please send me your free illustrated catalog on 
Electrical Engineering in detail. 
ROG MATETE EAT 





Play the Hawaiian Guitar 


Just Like the Hawaiians! 


Our method of teaching is so simvle. plain and 
easy that you begin on a piece with your first 
lesson. In half an hour you 
can play it! We have reduced 
the necessary motions you learn 
to only four—and you acquire 
these in a few minutes. Then 
it is only a matter of practice 
to acquire the weird, fascina- 
ting tremolos, staccatos, slurs 
and other effects that make this 
instrument so delightful. 
The Hawaiian Guitar 
plays any kind of music, 
both the melody and the 
accompaniment. Your 
tuition fee includes a 
beautiful Hawaiian Gui- 
tar, all the necessary 
icks and steel bar and : " 
52 complete lessons and pieces of music. 


Special arrangements for lessons if you have your 


3A FREE 










Send Coupon NOW 
Get Full Particulars 


First Hawaiian Conservatory of Music, Inc. 
233 Broadway, Woolworth Bldg., New York 


I am interested in the HAWAIIAN 
Please send complete information, 
offer, etc., etc. 


GUITAR. 
special price 


Town ..County........ State 


Print Name and Address Clearly 








CIVIL SERVICE 


jobs are good forlife. Many men and women 
needed at once for Postmaster, Clerk, Carrier, 
Railway Mail Rural Carrier, Customs and 
other departments. ur 
HOME STUDY COURSES 
adopted by U. S. Government Schools, quickly 
prepare you for these attractive positions. 
Write for information and list of pcsitions. 
Chicago Civil Service College, Dept. H, 

807 Kesner Bldg. Chicago, lll. 
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Book Review 
(Continued from page 452) 
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THE SCHOOL ОЕ ELECTRICITY. Book 
Ten. Part One. Single Phase Armature 
Winding. By W. E. Hennig. Numerous 
illustrations. Cloth covers, size 7" by 
10:4", 62 pages. Publisht by the Elec- 
troforce Publishing Co., Milwaukee, Wis. 





This very fully illustrated monograph deserves 
our fullest commendation. The subject is clearly 
presented, the diagrams of windings are particularly 
to be praised, and it is fair to say the illustrations 
fully approximate half of the pages. Where math- 
ematics are used, they are all of simple description. 
| We observe a presumable oversight in shunting in 
consecutive formulae from the exponential nomen- 
clature to full notation. Our own preference would 
have been to adhere to exponentials thruout. The 
formulae are all so simple that they can be em- 
ployed by anyone. 


HOW TO WIND DIRECT CURRENT 
ARMATURES. By W. E. Hennig. 
Profusely illustrated. Cloth covers, 
size 7" by 1074", 205 pages. Publisht by 
the Electroforce Publishing Co., Mil- 
waukee, Wis. 


What we have said about "Book Ten of the 
School of Electricity" applies to this one. It is a 
relief to find books so clearly printed, so well illus- 
|trated and so comprehensive in the ground they 
cover, as this. A clearly given diagram of wave 
winding for instance tells more about it than would 
the most elaborated verbal description. 


The practical method of making coils are given 
quite elaborately with excellent illustrations. Just 
as in the other work there are no formulas given that 
could not be used by any student. A particularly 
valuable portion of the book is devoted to useful 
information and formulas of the appendix. 


Like the other book, it has quite an adequate 
index. 





SONIAN INSTITUTION.—1918. Fully 
illustrated. Cloth covers, size 6" by 
914", 612 pages. 


While this ie the official annual report of the 
Smithsonian Institute, it really contains much mat- 
ter of general interest. Helium, 20th century 
physics, the properties of matter under high pres- 
sure, the problem of radio-active lead, history in 
tools, the latter by Dr. W. M. Flinders Petrie, are 
examples of the subjects treated. 


One chapter is devoted to an appreciation of Dr. 
Langley's work. Dr. Langley is the pioneer in avia- 
tion and it is really pathetic to see how near the 
| great scientist came to solving the problem, whose 
final solution was reserved for the bicycle manufac- 
turers of Ohio. Unfortunately the internal com- 
bustion engine had not been developed to a point 
where it could be successfully used, until the very 
last of the experiments. 

An interesting note in conjunction with Dr. Lang- 
ley's work is that Mr. Glenn H. Curtiss flew over 150 
feet with the old engine and propellers, and then in- 
stalled an 80 horse-power Curtiss motor and direct 
connected propellers, with which numerous successful! 
trips were made. 





PHYSICS OF THE AIR. By W. J. 
Humphreys, C.E., Ph.D. Well illus- 
trated. Cloth covers, size 614” by 914”, 
665 pages. Publisht by the Franklin 
Institute, Philadelphia, Pa. 


Meteorology and general phenomena of the at- 
mosphere are the subjects touched upon in this 
elaborate book which is published under the auspices 
of the Franklin Institute. An authoritative aspect 
would be given to it by this fact alone, were such 
needed, but the authorship of the book is enough 
to give it full weight. 

A cursory inspection of its pages impresses the 
observer with its great adequacy of treatment. The 
subject of lightning is quite typical and very inter- 
esting in its presentation. A few paragraphs on the 
subject of ball lightning, one of the great mysteries 
of electrical phenomena, give a really rational state- 
ment of the possibilities, and doubts affecting the 
study of this phenomenon. We note that the author 
states that persistence of vision may have something 
to do with repeated ball lightning discharges, some- 
thing which the reviewer has long believed. 


But thruout the work will be found so many points 
of interest, that, while the science and mathematics 
of the subject are given fully, the book retains the 
aspect of literary value very well, so we can cer- 
tainly recommend it to our readers. 
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Contains practical 
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artistic, cheery and inviting— 
explains how you can easily and econ- 
omically keep the woodwork, furni- 
ture and floors in perfect condition. 


BUILDING? 


This book tells how to finish inexpensive soft 
woods so they are as beautiful and artistic as 
hard wood. Tells just what materials to use— 
how to apply them — includes color card — 
gives covering capacities, etc. ; 
Wewill gladly send this book free and postpaid 
for the name of your best dealer in paints. 

S. C. JOHNSON & SON, Dept. S.I. 9, Racine, Wis. 
“The Wood Finishing Authorities’ 
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THE ATOM. By Albert C. Crehore, 
Ph.D. Cloth covers, size 434” by 7%”, 
61 pages. Illustrated. Publisht by the 
D. Van Nostrand Co., New York. 


The atom is a small but important unit in the 
sorld and, for so insignificant a thing, is exciting 
such attention. The present work goes absolutely 
ato the mathematics of the subject, avoiding how- 
ser, the very highest mathematics, and when we 
ensider its liberal use of formulae, the book is really 
&rprisingly readable. E 

Giving masses the dimensions of a velocity goes 
^ eliminate the gram from the C. G. S. System 
ші to express the dimensions of the mass in length 
ind time. 

While the book can be read with the omission of 
such of the mathematics. it will not be adequately 
cudied without them. 


OPPORTUNITIES IN CHEMISTRY. By 
Elwood Hendrick. Cloth covers, size 


5" by 734", 102 pages. Publisht by 


Harper & Brothers, New York. 


Of late years, chemistry has become not only of 
"stly increased importance in everyday life, but its 
mage has so increased and covers such everyday sub- 
жїз, that it appeals more and more to the unscien- 
tic man. 

"Opportunities in Chemistry” is, of course, sup- 
posed to tell what means a young man should take, 
о make it his profession. Accordingly, we find in 
the 11 chapters, different subjects treated,—soap, 
general chemical processes, formulaes, iron and steel 
ad others. It makes good reading and certainly 
wil do much to excite interest in chemistry as a 
zeans of establishing a career. 


SCIENTIFIC SELLING AND ADVER- 
TISING. Fourth Edition. By Arthur 
Dunn: · Leather covers, size 5" by 714”, 
116 pages. Publisht by the Industrial 
Publishing Co., New York. 

This very clever little book is well worthy of 
recommendation to aspiring salesmen. The author 
certainly knows how to advertise including the ad- 
vertising of his.own abilities. In this book, he has 
elaborately analyzed what may be termed the science 
of selling and advertising, using schedules where 
necessary, dividing his work with a large number of 
taptións so as;to give it the analytical aspect, and 
asing such clear print, that this in itself is a recom- 
menda&tion. - 

All thru the personality of the human being is 
taken into consideration and the ethics and psychol- 
ogy of the profession are given very adequate treat- 
ment. The successful salesman has the commercial 
world at his feet. We believe that this little book 
may do much to help many aspirants for the all im- 
portant position of conducting the sales end of com- 
mercial business. 


INTRODUCTION TOGENERAL CHEM- 
ISTRY. An Exposition of the Princi- 
ples of Modern. Chemistry. By Н. 
Copaux. Translated by Henry Leffmann, 
A.M., M.D. Cloth covers, size 434” by 
7%”, 195 pages. Publisht by P. Blak- 
iston's Son and Co., Philadelphia, Pa. 


The title of this book tells its story. It is defi- 
nitely an introduction to chemistry. It starts in 
with the atomic theory, valency, organic and other 
formulae; radio activity, atomic degradation, and 
tadio-active transformers are дине liberally treated 

Properties and theories of solutions, chemical 
affinity and thermo-chemistry, including endo- 
thermic reaction and the subject of endothermic 
compounds are given space. We are surprised to 
notice the absence of colloid chemistry, something 
which is now attracting great attention,—but other- 
wise the book has been brought thoroly up to date 
and is very compact in size. It is worthy of recom- 
mendation to the old time chemist, to be read at 
lisure moments, as a means of bringing his notions 
up to date. 


WEATHER BOOK FOR THE GENERAL 
READER. By Joseph H. Elgie. Illus- 
trated. Cloth Covers, size 5” by 714”, 
251 pages. Publisht by the Wireless 
Press, Ltd., of London, England. 


From the Wireless Press of London comes this 
book on meteorology. It is fair to say that its sub- 
ўсі 18 pretty thoroly covered in the fifteen chapters, 
*hose titles, however, it is needless for us to give. 

]t is interesting to notice that three chapters to- 
yards the end are devoted to supposed weather signs. 

“hme of us feel that by observation of the sunset 
| md general signs, we can beat the Weather Bureau 
ix prophesying. For such people undoubtedly these 
| шее pages will be valuable reading. 

_ One trouble of course with the supposed weather 
| agns, is that what may be the sign of one kind of 
| weather in a certain locality, will indicate another 
| find in some other section,—especially if we take 
Tato consideration the prevalent winds, but these 
| chapters are certainly interesting and instruc- 

live. 

| The book is illustrated and the picture of the 

“Thames” in olden times frozen over, is really quite 

‘interesting to the person who knows his London. 
| This picture shows a "Frost Fait" of old times, 

‘and is the reproduction of an old print. A weather 

'ocabulary follows the text and an excellent index 
В appended. 











If He Had Passed It Up 


He would still be a laborer at $2.00 a day. 


hard work, longer hours—and regrets. 


But He Didn't Pass It Up. He decided to learn 
MECHANICAL DRAWING. Не buckled down to 
work with the Columbia School of Drafting. When 
he had a quiet half hour to spend he зрел it—as a wise 


man spends money —to get full returas. 

Made $275 Extra in 3 Days. He recently received 

$275 for one drawing that only took him three days 

to draw. 

Now How About You? Are you working up hill or 

down? Count the money in your pay envelope next 

pay day. You'll find the answer there. 

.Make $35 to $100.00 a Week. We will train you to 
an expert draftsman ia your spare time at home by 

mail. ere's lots of room for you if you act now. 

Promotion is Quick. WE'LL QUALIFY YOU for 

a high-salaried ition in the drafting field and keep 

you in touch with openings for draftsmen in the big 


machine shops, industrial plants and United States 
Government departments. Men who start as drafts- 


What You 


Practical Problems. 
practical drafting work. 
We Help You Get a Job. We help you get a position 
as a practical draftsman as soon as you are qualified. 
Free Training as a Drafting Specialist. After 
completing the course in mechanical drawing we'll 
train you trae in your choice of one of our special 
elective courses. 


You are carefully coached in 


No money, nothing ahead but 


men are often advanced to Chief Draftsman, Chief 
Engineer, Production Manager and so oa. 


Get the Right Training. Mr. Claflin, the founder 
and director, stands personally in back of the Colum- 
bia School of Drafting. You spend no time in long- 
winded theories—useless and expensive to you, You 
start on actual drawing work the day you receive your 
first lesson. 


You Need No Previous Training. The course is 
easy to understand and easy to Follow: Many stu- 
dents are qualified even before they complete the 
course. 


Success Calls Men of Action Only. If you are a 
man of action clip the coupon now and show that you 
are a man of action. Keep right on top of this oppor- 
tunity to make real money. Don't go looking for a 
pair of scissors. Tear the coupon off and mail it 
right now. We have a special offer for those who 
reply promptly. Get started now. 


Get FREE 


Draftsman’s Equipment. We give you Free a 
fuli set of drafting equipment as shown in the picture 
ow. 


Consultation Privileges. You are free to write us 
any time for advice and suggestions regarding your 
success. 


Diploma. The diploma we give you on completing 
the course attests to your proficiency asa draftsman. 
It is an “entering wedge" to success 


Free Subscription to Draftsman's Publication “The Compass." 


U. S. Civil Service Commission Calls for Draftsmen 


A few of many positions constantly open in Government de- 
partments. 

Salaries are starting salaries, subject to increase. Prac- 
tically ай of them carry a bonus of $240 a year additional. 
ARCHITECTURAL DESIGNER— $4,000. 

CHIEF DRAFTSMAN (Aeronautical)—Naval Aircraft 
Factory, $15.04 per day. 


AERONAUTICAL DRAFTSMAN—Field Service 
Navy Department, $5.20 per day to $12.00 per day. 


of 


Send in this coupon 
Free Boo e today. Immediately 
on receiving it we'll send you our book, 
**Your Future іп Drafting.” It tells you 
all about our new method of teaching me- 
chanical drawing and gives full details of 
our offer. 


COLUMBIA SCHOOL OF DRAFTING 


ROY C. CLAFLIN, Pres. 


Department 1561, 


FREE Drafting Outfit 


We give you free—this professional drawing 
It's yours to keep. 


outfit. 


14th and T Sts., N. W., 


Washington, D. C. 


FREE BOOK COUPON 


COLUMBIA SCHOOL OF DRAFTING 
Dept. 1561, Washington, D. C. 


Enter my name for a subscription to ‘The Compass” 
a-d without obligation to me, please send 
trated book on 
complete home study course an 
position as Draftsman. 
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Ira Shook, of Flint, Did That 
'Amount of Business in 1 Day 


—making and selling Popcorn Crispettes 


with this machine, He says in letter 
dated March 1, 1921: “1 started out with 
nothing, now have $12,000.00 all made 


from Crispettes." Others have amazing 
records: Gibbs says: “5014 $50.00 first night!” 
Erwin's little boy makes $35.00 to $50.00 eve 
Saturday afternoon. Meixner reports $600.00 
business in one day. Kellog writes; *$700.00 
ahea two weeks.” Master's letter says: 
— sold $40.00 in four hours." During March, 
1921, Turner was offered $700.00 clear profit 
above cost of his investment to sell, There is 
money —lots of money—in Crispettes. Times 
make no difference for most of these records were 
made in 1921—were made while people 
are crying hard times and are cites 
for jobs! Location makes no differ- 
DA. ence. It's common for Crispette 
machines to make $10.00 to 
% $25.00 profit daily 
БЭ іп small towns! 









I Start You in Business 


Write me—get my help. Begin now. Others 
are making money selling Crispettes. You can, 
too! You don’t need much capital, Experience 
not necessary. I furnish everything—secret fore 
mulas, equipment for shopor store, full directions, 
raw materials, wrappers, etc. Splendid chances 
galore everywhere! Crowded streets, amuse- 
ment parks, concessions, wholesaling and stores! 


$1000% Month Easily Possible 


Crispettes are a delicious, delightful confection, 
People never get enough. Always come for more. 
Raw materials are plentiful and cheap. You make 
enormous profits, Trade grows by leaps and 
bounds. It’s an easy, pleasant and fascinatin 

business, Send Rost card for illustrated book оі 

facts. Contains enthusiastic letters from men and women 
who have quickly succeeded. Tells howto start. Explains 
most successful methods. Gi i 
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LONG EAKINS COMPANY 
953 High Street 


Springfield, Ohio 
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MAKE TIRES 


SEND NO MONEY! 


GUARANTEED FOR 5000 MILES. We stand 
ready and willing to satisfy you and back up 
our iron bound 5000 Mile Adjustment Basis 
Guarantee. These are not "Double Treads” 
or'' Rebuilt" tires, but first grade standard cas- 
ings and others that have been slightly used. 
Some of them have been run less than 200 
miles. DON'T SEND US A CENT — just 
write your order. Examine the tires when they 
arrive. If you want to keep them, pay the ex- 
pressman. If not, send them back. New Tube 
Free With Every Tire. Order today at these 








prices. TUBE FREE. 
TA TEE $ 7.00 | 23x4 $11.75 
30x3M ...... 7.75 | 34x4 12.25 
932x 39$ 2.500 8.75 | 33x 4! 13.25 
E L ЕРА 9.75 | 4x4! 14.25 
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232x414. .2.7: 12.75 | 36x44 15.50 
"Ж ЛОК. 26.58 


When ordering state size and number wanted 
JEAN TIRE CO. (Not Inc.) Div. 10 X 
2348 W. Harrison Street - CHICAGO 
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The BALCRANK Bumper 


is the only accessory that actually 


pays for itself. You soon save its 
cost in reduction in insurance as 
well as preventing scratches and 
dents. 100% protection with won- 
erful appearance. Something dif- 
ferent. Write. 
THE CINCINNATI BALL 
CRANK COMPANY, 
Cincinnati, Ohio. 
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e Magic Crystal 
Gazing Globe 


By PRESTON LANGLEY HICKEY 
(Continued from page 435) 


Sama e nn o a a e n n 


While it is very possible for the young 
mechanic, who has a knowledge of wood- 
turning to make this pedestal himself, if 
you are not familiar along these lines, go to 
some  wood-turning establishment, and 
you can have a good pedestal turned out 
ata nominal cost. The size of the pedestal 
will depend entirely upon the size of the 
globe that you use. 

А cabinet may be made from an ordinary 
wooden box, small and yet plenty large 
enough to contain the manipulative appara- 
tus of the illusion, leaving enough room for 
you to operate the light rheostats easily. 
Four audion rheostats are connected with 
the batteries and also with the lights. 
The rheostats when turned slowly, cause 
the lights to come on very faint, and 
grow brighter by slow degrees. Ап 
ordinary atomizer bulb, the tube of 
which goes to a bottle provided with 
a two hole stopper and thence up 
thru the table top, and the bottom of 
the pedestal, terminating just under the 
center of the globe is shown. This bulb 
of course, is connected as shown in the 
diagram to the bottles containing household 
ammonia and dilute hydrochloric acid 
the smoke from which reaction is perfectly 
white. Between the table legs in the illus- 
tration, one can see the drape as well as the 
approximate length that this should hang 
below the apparatus box; the drape should 
not extend all the way around the table. 
It may cover at least a quarter of the back 
on each side, but plenty of room should 
be left for the hands to work uninterrupt- 
edly. Now for the actual operation. 

When the lights have been extinguished, 
and someone asks a question, turn one of the 
rheostats slightly, at the same time squeez- 
ing the smoke bulb, and a faint glow will 
appear, which reflecting up thru the smoke 
will give the impression of a highly colored 
vapor. Slowly increase the light intensity 
and your pressure on the bulb, and at the 
end, the globe will be a seething mass of 
beautifully colored vapor. For more vapor 
the bulb is prest and released several times. 


In the improved form by simply releasing | 


the air bulb the crystal is freed and the 
operation can be repeated with another 
light. Two or more lights can also be 
used, and the most beautiful color combina- 
tions imaginable can be thus created. 

All that the operator needs in order to 
work this illusion successfully is a good 
imagination; that is to be quickly able to 
form an answer within your mind to any 
question that might be put to you. 

While the following is not necessary, if 
you can afford to purchase a genuine crystal, 
three quarters the size of the globe that you 
use, othat it could sit within the globe on a 
smaller pivot of the big pedestal, it for 
some inexplainable reason makes the illusion 
stand out at its best, and the effect is much 
better, although it can be very successfully 
worked without the genuine crystal within 
the globe. I performed it with the globe 
alone for years, and it was only recently 
‘that the idea of having a real crystal 
| connected with the séance occurred to me. 


| In closing I have but to say, that if you 
| wish to build something that will create fun 
and amusement, something that will 
positively increase your popularity—for 
every individual who can make the least 
claim whatever at being a "medium" is 
popular—an illusion, that is practical and 
can be built for a very reasonable expendi- 
ture of money, build yourselves one of 
these crystal gazing outfits. You will never 
regret it. 
























Every 


on the sex problem. 


married man or woman or those intentius 
to be married must read this remarkable new boo! 


Science and Invention for September, 1921 


UAL 
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“Sexual Problems of To-Day'' is written by 
Dr. William J. Robinson of New York, a scientist 
of World-Wide reputation and the foremost au- 
thority on sex problems in all its phases. In this 
book -he answers the intimate sex questions that 


at one time or another confront ever. 


man or woman. 


It contains information never publicly printed before. 


One person writes: “If I 


had this book before I 


want married it would have saved me a life-time of 
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7— —— Only Part of Contents ——— 
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The Psychology of Sex 
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The Woman Pays 
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Any one chapter is worth the price of the book 


“Sexual Problems of To-Day” 


contains over 350 pages of 76 chapters of vital 
interest and із printed on fine paper in clear type and 
beautifully cloth bound. 
The price is only $2.00 sent prepaid. 
Secure your сору now while we still have the 
piso of sending it to you. Order at once. 
on't delay. 
TRUTH 
1400 Broadway 










PUBLISHING COMPANY 
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content to 

. Be indepen: Go in the tire ге- 

pairing oa. One man says eed н on first 
к ers average little 
capital needed, Jobs plentiful. Ev motorist a pos- 


LER Tire Repair Outfit 


| work as the big high 
priced vu canizing | outfits. bo: 
can use it. It's the only vuleanizer 
that has Automatic Heat Control, and 
can't undercure or overcure a tire. 
Requires no watching or z 





Does as 


“How to Open a Tire 
t tells how to make 
m't delay. Write quick. 
C. A. SHALER CO. 
2208 Fourth St. — Waupun, Wisconsin 


Classy “Fidelity” Bodies "иу? 
Wholesale Beautiful Bodies for 
ONLY! FORDS, $29.85 & Up 


WE LEAD THEM ALL IN LOW PRICES ON 
Stylish Roadsters, Speedster & Touring Bodies 


you can make big money equipping old 
Dealersyonind band Fords with Fidelity Bodies, 
prices $29.85 and чре They will sell at 100% profit. 
Send for “The Ltttle Salesman” Catalog. 


Dept. “8”, New England Mills Co., 1027 W. 
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ARE YOU BASHFUL, TIMID 


Self Conscious, Embarrassed in Company. Let us tell 
you how you can overcome these troubles and 





Poise, confidence, assurance and а magnetic personal- 
ity. ' Address The Veritas Science Institute, 1400 
Broadway, New York, Desk 15. il SX 
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|! Experiments in 

: Organic Chemistry 

i By GEORGE A. MacELREE, Jr. = 
E (Continued from page 441) I 





and to it add an equal amount of sulfuric 
acid. As the acid is the heavier of the two, 
it will sink to the bottom. Now drop into 
the tube several crystals of potassium per- 
manganat and wait a little while. In 
about a minute, sparks will begin to fly 
vithin the tube and a veritable sham battle 
vill ensue, accompanied by a loud crackling. 
The flames will be so violent that they will 
appear to penetrate the glass and appear 
without the tube. This action will continue 
for quite atime. Do not attempt to empty 
the tube before action has ceased, because 
some of the alcohol might take fire and a 
catastrophe result. The effect will be 
heightened if this experiment is performed 
in a dark room. 


Spontaneous Combustion 


An equally interesting experiment is one 
of spontaneous combustion. Mix equal 
quantities of common sugar and potassium 
chlorat, and place this mixture in a basin 
or other high-walled container, as the 
action is vigorous when it starts. Now 
cautiously add a few drops of sulfuric acid 
to this and stand away. Іп a few seconds 
a loud crackling will be heard and the basin 
will appear to be in a state of eruption. 
Suddenly a purple flame will dart up with 
all the brilliancy of flashlight powder, and 
will as quickly die down. This is caused 
by the sugar robbing: the chloric acid of 
its oxygen, and burning up the carbon. 
Naturally this theft makes a ‘strong action* 
and produces heat. This ‘heat’ serves to 
ignite the Carbon, which burns wish gréat '|* 


brightness? The violet- color. of the’ flame - |› 
"пе yiolet:.col ? ime 







is due to thé potassium, chlorat7- . 5... - 
These are“but a few simple experiments ^ 
dealing withthis wide and almost inexhaust-.- 
ible field :ef :experimentation.,. For when | |- 
organic chemistry is properly studied, it is 
not hard imagine imitation ivory being - 
made of formaldehyde and cheese, to realize 


that the phonograph record material may 
be made out‘of the interaction of formal-. 
dehyde and carbolic acid,~ that’ exquisite 
dyes and perfumes ‘are obtained out of a 
pot of tar, and that the worst of poisons and 
the best of medicines are based upon a 
lump of coal. All these interesting things 
are possible with Organic Chemistry, which, 
I think you will agree with me is a very 
interesting and entertaining branch of 
science. 


POWDER USED AS FERTILIZER. 


The Scriptural reference to the beating 
of swords into plowshares has been matched 
by the inventive German, who started turn- 
ing the leftover supplies of army powder 
into commercial fertilizer which the Ger- 
man acres so sorely need. Most military 
powders have a nitrate base, and as nitrate 
is one of the three great fertilizing ele- 
ments German manufacturers of fertilizer 
Lought up great quantities of captured am- 
munition and the unused powder reserves 
of the German army to mix with ammonal, 
another fertilizing ingredient, into a valu- 
able chemical fertilizer. 

A watchful government has forbidden the 
procedure, however, after one lot of the 
new fertilizer exploded in the mixing ma- 
chines, owing to the chemical deterioration 
of the ammonal, and unless some safe way 
can be devised of using the explosive fer- 
tilizer both to break up the soil and to en- 
rich it the new industry is dead. 

Similar experience awaited the manufac- 
turers and users of a chemical washing pow- 
der put on the market during the war to 
take the place of the missing soaps and 
soapy washing powders for laundry pur- 
poses. 
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Hair Removers 
By JOSEPH H. KRAUS 
(Continued from page 415) 
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the stick and it is then gently prest upon 
the hairy surface and when cooled is jerked 
away bringing the hairs with it. Ouch! 
you might suddenly exclaim, but it is not 
nearly as bad as all that, provided that 
the operation is done rapidly enough, 
besides the fair sex is willing to undergo 
any sort of mediaeval tortures in the quest 
of beauty. 


The writer visited a famous New York 
hair removing parlor, with reference to some 
information regarding a well advertised 
depilatory. The demonstration was re- 
markably effective in that the writer's 
hand still bears a white band where the 
operation had taken place. The prepara- 
tion seems to be a waxy or resinous mass 
which is heated to a melting point by an 
ordinary flame, or a small electric stove. 
When the compound is of the consistency 
of molasses it is ready for use and the skin 
is first dusted over slightly with powder 
and the depilatory is applied. 

When the compound had cooled suff- 
ciently so that it was quite hard but not 
brittle, the attendant. lifted one corner of 
the mass and securing.a firm hold, the mass 
was suddenly pulled off. Zip went the 
compound and the hair came off with it. 
We did not stop to count them but suffice 
is to say that it left the skin remarkably clear 
and smooth. An antiseptic wash and a 
little cream completed-the operátion and 
the writer went away noné te e worse but 
the wiser. No special skill is required for 
the application of this preparation and it is 
only necessary to pull the mass against the 
grain, so to speak, of the hair. Under.a 
magnifying glass the roots and their pro- 
tecting sheath may be clearly seen rising up 
from the waxlike mass. 

We now come to the electrolysis method 
of removing hair which is a slow and some- 
what painful procedure. A needle about 
the size of a No: 13 cambric needle, is 
attached to a handle connected to the 
negative pole of a battery. A moistened 
sponge electrode is connected to the positive 
pole. The patient is then seated in a reclin- 
ing chair, facing a good light, the hair is 
to be used as the guide for inserting the 
needle and the instrument is past in along- 
side of it. After the needle has been 
inserted to the approximate depth of the 
follicle the patient is told to grasp the 
sponge or positive electrode, a slight froth- 
ing will be observed a short time later 
around the mouth of the hair follicle, show- 
ing that the electrolytic action has been 
completed. In order to avoid shock the 
sponge electrode is first released by the 
patient and then the needle is withdrawn; 
the hair should come away with the slightest 
traction upon it by a pair of depilating 
forceps. If it does not do this and force 
is required for its extraction, it is a sign 
that the follicle has not been properly 
entered, and, therefore, is not dead. Cur- 
rent is used at a pressure of 12 to 16 voltsand 
one quarter to one and one half milliamperes 
is allowed to pass thru. If this is not done 
in the hands of a skilled operator, abscesses 
or scars are apt to follow and much unne- 
cessary pain may result. In most cases, 
however, ten to twenty per cent of the 
hairs remain, or rather so it seems, but as a 
matter of fact growth of neighboring fine 
hairs are stimulated by the use of electricity 
and it is these which grow. 

At the end of the list we have the X-ray 
method of removing hair. This method also 
requires skilled operators. The patient is 
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placed in such a position that the rays 
will act upon the affected area and she is 
given a dose of X-rays sufficient to burn the 
skin to follicular depth. This effectively 
destroys the hair, but it is accompanied by 
great danger, stated Dr. William Benham 
Snow, the eminent electro-therapist, of 
New York, who does not entertain much 
favor for the X-ray method, as a serious 
result is apt to follow. The burns so 
produced are of course painful, but some- 
time the skin is beautified immensely, 
provided that no other serious change in 
tissue structure occurs. This system is 
very efficient when properly performed, but 
it may likewise create considerable trouble 
and the patient invariably accepts the 
treatment on her own responsibility. 


Pe с ДА 


How Much Horse- 
Power do You : 
Develop? : 


By JACQUES BOYER : 
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place his feet, until the proper speed is at- 
tained. Fans are installed so as to diminish 
the errors due to air displacement, and a 
safety device enables the subject to instantly 
arrest the motion of the belt. То do this he 
only has to pull the left hand rail backwards, 
which disconnects the motor drive. Thanks 
to this original apparatus Professor Lang- 
lois has already completed a certain number 
of investigations on the human being, as a 
motor under various conditions of activity. 
The pedestrian, bicyclist, the litter bearer, 
and the wheelbarrow man have all been 
studied. A mask with a spirometer makes it 
possible to study the respiratory changes, 
and the experimenter takes the blood pres- 
sure during the experiment with a. Pachon 
oscillográph, which is shown on the left- 
hand table in some of the photographs. 

Profess r Langlois hasalready made some 
very Interesting experiments with this mov- 
ing belt. . Не first found that this apparatus 
gave figures identical with those obtained by 
subjects’ nioving on а fixt pavement. 
Among other practical results, he was able 
to observe the “second wind" of oarsmen 
and runners, that is to say the disappearing 
of the difficulty in breathing after a rapid 
start. Hitherto this phenomenon has been 
assigned different interpretations. With his 
co-workers, MM. Chailley-Bert and Faillie, 
Professor Langlois has proved that the 
second wind is due to a real and sudden 
diminution of the energy expended, altho 
the work seemed to remain constant. This 
is due toa better adaptation of man’s motive 
apparatus, bringing about a definite im- 
provement in its economy. 
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the circuit being broken at switch II by 
rotating switch IV once. 

Knife switches may be used also for 
controlling lights from several locations. 
Fig. 8 shows an arrangement of a circuit 
controlling three locations by the use of 
two single-pole switches and one douole- 
pole switch. By adding another double 
pole-switch, four locations for controlling 
the lights may be obtained, etc. 

Fig. 9 shows a typical application of 
three-way switches, and one double pole, 
and two single pole switches to stairways 
of hall circuits. Closing the switch on the 
first floor lights the lamps on the first and 
second floors. Operating the switch on the 
second floor. shuts off the first floor light. 
and puts on the third floor to the top, 
By using two single-pole switches on the 
fifth floor, this lamp may be left burning, 
if desired. 
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By JOSEPH H. KRAUS 
(Continued from bage 431) 
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or in volume, but continued to flow from his 
head, until passing one of the wands over his 
head the water left the spot and spouted 
'rom the wand. Here it started to shoot up- 
ward from the very tip as high as before. 


Meanwhile the fountain in the center of 
the room had ceased its mirthful splashing. 
Hargrave continued to approach me until 
I told him that I was not quite ready for a 
shower bath. Then moving the first wand 
toward the second one in his other hand, 
the fountain jet was immediately trans- 
ferred. During the entire process he con- 
tinued with a rather merry patter, which I 
could not duplicate, were I even to try. 
Purposely or accidentally dropping one 
wand, the stream of water suddenly shifted 
to his right foot and then placing the left 
foot over the right, he sort of quenched the 
tiny fountain, which then transferred itself 
automatically to the left foot. Then, as tho 
he were touching off a series of fireworks, 
the water sprouted from his head, both 
wands and both feet. At his command the 
streams all ceased with the exception of 
one, which continued to sprout from the 
wand held in his right hand, and then with 
the words, “То show you that there is no 
trick attached to this feat, I will let you 
have the wand, but be careful and direct the 
stream away from you, as otherwise you will 
get a shower which you do not desire." He 
then added, “Should I now tell the jet from 
the wand to stop, it will do so." My re- 
sponse was immediate, “І don't believe іє.” 
“Very well, then.” Turning around and 
walking toward the fountain in the center of 
the room, he commanded the one in my 
hand tostop. It did so almost immediately, 
while the sculptural bowl in the center of the 
room again started to play and sparkle. 

So pretty was the effect and so strange 
and uncanny were the results, that I even 
failed to ask him how it was done. He 
grinned at my expression of astonishment, 
then added, “Come, come, old timer, you 
don't mean to tell me you don't know the 
trick?” I had to admit that I was “green.” 








He then continued as was his usual wont, to 
ex lain in detail the entire contrivance. 
“You see it is very simple. Suspended from 
a shoulder strap is this tank." Here he re- 
moved it. “The tank is made of brass 314” 
in diameter and alittle more than 10” long. 
To the bottom end is soldered—'' Неге I 
interrupted him with the exclamation, “now 
I see how it is done." “Well, well, the boy 
is coming to his senses,” was his reply, “Биё 
to continue. To the bottom of the tank is 
soldered a piece of ordinary brass tubing, 
large enough to receive a rubber hose of 
about 14" diameter. This rubber hose con- 
nects at the waist line to a five-branched 
valve, the openings of which in turn con- 
nect to openings of considerably smaller 
diameter, as I have illustrated here. The 
distal extremities of the valve or the outlets 
then communicate with rubber tubing, the 
hole of which is 14” in diameter. These 
tiny rubber tubes then connect to pointed 
nozzles located in the toes of both shoes and 
in the turban. On either hand a different 
type nozzle is fixt which takes the shape of 
an ordinary piece of brass tubing tapered 
slightly. This brass tubing connects with a 
hole in the wand thru which the water 
flows." 

Here I interrupted him the second time. 
"[ didn't see any hole in the end of the 
wand." “I know you didn't, foolish," was 
his retort. "Do you suppose for one mo- 
ment that I would have handed it to you if I 
thought you were going to see anything? 
You saw nothing but the hole from which 
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the stream of water flowed.” I reached for 
the wand in order to give it a more thoro 
inspection, but he got there before I did, 
and the result was that I had to await his 
explanation. “You see one of those wands 
is not prepared at all. The water enters at 
the handle and makes its exit at the other 
end. The other wand is prepared. With 
regard to the tank again, 1 filled this tank 
about three-quarters full of water and then 
pumped about sixty pounds of air into the 
remaining space. Of course the tank must 
be thoroly tested first. This air pressure 
gives me sufficient energy to force the 
streams of water to a considerable height 
and the location of the streams is auto- 
matically controlled by the valve strapt to 
the belt. The valve is simple in construc- 
tion, the details of which I can give you ina 
diagram more readily than in words. You 
will note that pressure upon the button 
either turns the stream of water on or off, 
but the pressure does not necessarily have 
to be maintained as the valve locks in either 
position. When I started the exhibit, you 
perhaps noticed that the fountain in the 
center of the room died down. The reason 
for that was the fact that a duplicate switch 
may be found at the base if you examine the 
floor closely. This switch turns off the 
electric motor operating the pump for the 
fountain. My first device constructed along 
this idea was an ordinary hot water bag, 
which was likewise strapt in such a position, 
that реше with the arm upon the bag 
woul 

tubes. This device was not as efficient as 
the one I am applying at the present time, 
and prevented freedom of motion to a very 
great extent, even tho the uninitiated would 
never notice this lack of freedom. With the 
hot water bag appliance, I simply added a 
stopper coupled to which was a small piece 
of tubing, but altho this idea may do for the 
amateur entertainer, it is advisable to use 
the better form of apparatus; that is all 
there is to the stunt.” 

I had taken the drawings he had made 
and already started to depart when I re- 
membered that he had not described the 
wand and I called his attention to the fact. 
“Oh, that is the simplest of all," he con- 
tinued: *'It consists of an ordinary hollow 
wand fitted at both ends with a cap, the 
springs holding the caps in place similar to 
the coin wand, which І described sometime 
ago. At one end there is an opening into 
which the tapered brass connection in the 
performer's right hand fits. This brass tube 
is 3" long, the wand itself being 12" long 
and made of brass tubing. Here," and he 
illustrated it with a diagram, “is a washer 
about 72" long and fitted with a rubber end. 
The washer has a hole drilled thru it just a 
little larger than the tube over which it 
slides. A valve such as is used in some toy 
balloons closes this opening when this 
trigger is released. The spring inside will 
then cause the water to continue to flow, 
even when the wand is not connected with 
the water reservoir." “You commanded 
the wand to stop flowing, how did you do 
that?" “It is a simple matter, old top, to 
time the length of flow from the moment 
the wand leaves my hand until it stops, and 
it is only necessary for me to parry for that 
time, when I know that the wand will cease 
its flow, with remarkable accuracy at the 
predetermined instant." Changing the con- 
versation for a few moments to other sub- 
jects, I departed, thanking him heartily. 


SUBSTITUTE FOR METAL DENTAL FILLING 

Inventors employed at the Krupp works 
Essen, Germany, have brought out a new 
metal, known as platinum steel, which has 
been used successfully as a substitute for 
gold, platinum and silver in the filling of 
teeth. 

This coming from the famous cannon 
works reminds us of the old joke that Ad- 
miral Dewey at Manila plugged a Cavité 
with steel. Cavité was the name of the 
Spanish fort under bombardment. 
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Tools of Industry 


In industry, art, science, in 
fact in all kinds of work, good 
results require good imple- 
ments kept in good condition. 


If the right sort of imple- 
ment is important to an in- 
dividual workman; efficient 
tools for industry and com- 
merce are a vital necessity to 
the nation. 


Telephone service is one 
of the tools of American in- 
dustry and commerce in most 
common use and upon which 
much depends. The Amer- 
ican public cannot afford to 
let this tool get dull. 


To provide over twelve 
million subscribers with tele- 
phone connection; to trans- 
mit the vibrations of the 
human voice thirty million 
times a day and from any 
point to any other point 
throughout the land, de- 
mands an expensive mechan- 
ism of the highest order of 
scientific precision, and an 
efficient organization. 


It is the aim of the Bell 
Telephone System, with the 
cooperation of the public, to 
be the most dependable tool 
of American industry. 


" BELL SYSTEM” 





toward Better Service 





Easy Money for Christmas 


—— 
Do you want to make some easy money for your vacation or for Christmas gifts? If so, 


now is the time to start. 
a hundred dollars easily. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 


During August and before school starts you should be able to make 
Last year we had nearly a thousand boys working for us and those 


who really worked hard during their vacation period and for a few hours each evening after 
school began, made plenty of money for their Christmas Gifts and besides were able to start 
nice little bank accounts. - 





Wouldn't you like to do this? Your Father, Mother and Teacher would be very proud of 
you if you would do this and it would give you a splendid training for the future when you 


enter the business world after you have finished school. Last year not only the Fathers and 
Mothers but the Teachers helped our boys as did the business men of their towns. It requires 
no large investment. If you decide to take our proposition all that you have to spend is twenty- 
five cents for a sample. We want no money now. Write and ask for our proposition to boys. 
We explain everythinz and tell you just how to go about it—if you don't want to work for us 
we'll bother you no more—if you will work for us it will mean some easy money for you. 


Extension Press Calendar Department, 532 East Railroad Ave., Wilmette, III. 


462 
Your Choice 


75c a Week 


set is includ- 
Consult- 


With every 
ed—FREE—a 
ing Membership which 


gives you the privilege of 
submitting your per- 
plexing problems to a 
corps of experts for an 
entire year. "This con- 
sulting Membership reg- 
ularly sells for $12.00. 





No matter what your occupation, one of | 
the home study sets listed below will quickly 
fit vou for a better job and bigger pay. Any set you 
select will be sent for seven days’ examination, and if 
you deci le to buy you may pay the rock-bottom price 
at the rate of only 75c a week. But you must act | 
now to get the consulting membership along with 
the set free. 

These books are the work of recognized authorities.’ 
They are written in plain, easily understood language 
by recognized authorities, and contain hundreds of 


photographs, diagrams, tables, etc., that make 
difficult points as simple as A-B-C. Handsomely and 
durably bound in genuine American Morocco, and 


stamped in gold. 


Pay-Raising Books 
At Greatly Reduced Prices 


Accountancy and Business Management, 
7 vol., 2700 pages, 1000 pictures. Was | 





24.80 
39.80 


pages, 1000 pictures. Was $37.50 ..... Now 
Civil Engineering, 9 volumes, 3900 pages, 
3000 pictures. Was $67.50........... Now 
Electrical Engineering, 8 volumes, 4100 
pages, 3300 pictures. Was $60.00...... Now 34.80 
Automobile Engineering, 6 volumes, 2600 
pages, 2000 pictures. Was $45.00....Now 24.80 
Machine Shop Practice, 6 volumes, 2300 
pages, 2500 pictures. Was $45.00 
Steam and Gas Еп; ng, 7 volumes, 
3300 pazes, 2500 pictures. Was $52.50. Now 
Law and Practice (with reading course), 12 
volumes, 6000 pages, illustrated. ‘ Was 
Ф150 erre oe satin solere y Now 
Fire Prevention and Insurance, 4 vcls., 
1500 pages, 600 pictures. Was $30.00.. Now 
Telephony and Telegraphy, 4 volumes,1728 
pages, 2000 pictures. as $30.00....Now 
Sanitation, Heating and Ventilating, 4 
volumes, 1454 pages, 1400 pictures. Was 
$30.00. eroe rr heme al er Te Now 
Drawing, 4 volumes, 1578 pazes, 1000 pic- 
tures, blue-prints, etc. Was $30.00... Now 
Employment Management and Safety, 
1800 pages, 540 pictures. Was $52.00. Now 


end No Money 


Shipped. for 7 Days’ Trial 


Yes, we'll gladly ship any set right to your home o^ 
отсе upon your simple request. Рау only shipping 
charges when the books arrive. Don't send a penny 
until after you have used them seven days, then remit 
only $2.80 or return them at our expense. Pay balance 
at the rate of $3.00 a month—75c a week. 

Act now—while these splendid books are being offered 
at 20% to 50% less than regular prices. This offer is 
open to every person within the boundaries of the U. 8. 
and Canada. Grasp ge opportunity—fill in and 
mail the coupon NOW. 


American Technical Society, Dept. X-256, Chicago 
| AmericarTechnical Society, Dept.X-256, Chicago, U.S.A, | 
1 


24.80 
29.80 | 


49.80 
19.80 
19.80 


18.80 
19.80 
29.80 





Please send me set Of......sssssssssessosssssoos 


for 7 DAYS’ examination, shipping charges collect. 
LH examine the books thoroughly and, if satis- 





not to pass to me until the set is paid for. 
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Building Home- 


Made Transformers 
By H. H. PARKER 
(Continued from page 436) 


numm 





imme 


| CA ETE eme a a m an mean f 


| age" transformer and while not as efficient 


as the usual form, there is much less dis- 
turbance of the primary circuit in case of a 


| partial or full secondary "short," or when 
|heavy secondary currents are purposely 


drawn. 


In radio work the magnetic leakage con- 
struction is sometimes carried to the extent 
of providing an extra laminated iron tongue 
between the two windings. Instead of 
superimposing the two windings, these are 
frequently made in the form of narrow 
“pancake” coils and are then strung on the 
core, primary and secondary pancake coils 
alternating, the sets being connected in 
series or parallel as desired. This construc- 
tion is for the purpose of lowering the react- 
ance of the transformer and so increasing its 
efficiency. Another type, not often found 
in amateur construction is the “shell type," 
where the core has three legs with the wind- 
ings upon the center one, the core surround- 
ing the coils. 


For experimental work the two primary 
coils are sometimes connected to a D. P. D. 
T. switch, so connected, that throwing the 
blades one way will put the coils in series, 
while the opposite throw will connect them 
in parallel, thus using half the number of 
primary turns, doubling the primary cur- 
rent and the secondary voltage. af the 
windings are designed for normal series con- 
nection, placing them in parallel for any 
length of time will cause heating but the 
arrangement is perfectly satisfactory for 
experimental work. Or the series connection 
could be used for a 220 primary voltage and 
the parallel coils on 110, with equal effici- 
ency. 


If form wound coils are not used, a neat 
construction is to wind the coils direct on 
the core, using fiber end flanges with one 
edge extended for the terminal binding 
posts; no connection panel is then neces- 
агу. The windings are wrapt with a layer 
Ж hard cord and several coats of shellac 
applied; this is a compact arrangement and 
one not easily damaged. 


Some are not aware that, leaving the 
secondary windings entirely out of consider- 
ation, the two primary coils may be con- 
nected up to form an ‘‘auto-transformer,” 
where the secondary current is tapt off the 
same coil that is connected to the mains. 
The two coils are in series with an interme- 
diate terminal taken from the connection 
be-seen them. Attaching the 110 volt 
mains between either outside terminal and 
the middle one, 220 volts may be drawn 
from the outer terminals; or these may be 
connected to 220 volt mains and 110 drawn 
from either coil. If 110 volts is put across 
the outer terminals, 55 may be taken from 
the middle and either outside terminal. 
Another arrangement might be termed n 
"stepless" or 1 to 1 ratio transformer; one 
primary coil is attached to the 110 volt 
mains and 110 drawn from the other; the 


advantage of this is that, for experimental | 


work, the 110 volt "secondary" wires may 
be shorted at will without blowing the house 
fuses—something that obviously cannot be 


accomplished without the transformer in the | 


circuit. 


In conclusion, as a word of warning let it 
be said that the transformer builder must 
always take care that he does not acci- 
dentally attach a low voltage secondary 
winding to the mains, as this would induce 
a high voltage in the regular primary coil, 
and a dangerous shock might result before 
the house f uses blew. 






















_ Expert 
Testimony 


“TN my 18 years of using broom handles, 

I screw drivers, and other handy things 

to locate sounds with, I have never had 

anything that could beat the Stethoscope. 

If I could not get another, $100.00 would 

not buy mine." (From an automobile ex- 
pert, name on request.) 





By following the directions on 
our sound chart, the 





Mechanical Stethoscope 


ou to detect instantly, any 
knock, grind, or other trouble anywhere 
in your car—as well as an expert auto 
mechanic. 

The Stethoscope is equally good, for а 
gas еле; motor generator, ог апу other 


will -enable 


type of running machinery. A little prac- 
tice with the Stethoscope will. make you as 
proficient as a mechanic with years of 


experience. It will save you many times 

its cost in time, trouble and money. 
PRICES 

Stethoscope, with chart, postpaid......... 2 $1.50 

Sound chart, separate, фозїрфаїй............... 1.00 


The chart and Stethoscope afe invaluable aids 
for keeping all running machinery in perfect condi- 
tion. Guaranteed to work exactly as stated in in- 
structions, or your money refunded. Send im your 
order now ! 


Skinderviken 
Transmitter 
Button 
The original and 


complete 
all instructions 
for use. send 
for free litera- 
ture. 


GENERAL SOUND 
TRANSMISSION CORP. 


Room 1002, 114 Liberty St., New York 
Responsible dealers are invited to write for profitable sales plan 
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FORD and CHEVROLET SPEED BODIES 


Dealers: 

Write for 
Accessory 
Cata!ogue 











MAKE DRIVING 
A PLEASURE 


Copyright 1921—F.M.8.Co. 
Equip your old Ford or 
Chevrolet Chassis with one 


of our new distinctively modern bodies. Up-to-date 


Touring and Speedster designs. Ford 
up. Territory open for 
Make real profits. 


Roadster, 
bodies as low as $29.50 an 
live wire dealers and agents. 
Buy Direct from Factory 
FEDERAL MOTOR SUPPLY CO., Inc. 
2634 So. Michigan Blvd. Chicago 
Canadian Distributers--Auto Body Со,, Toronto, Ont. 
Federal Auto Body Co., Campbellton, N. B. 
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Г The Transforma- 


tion of Professor 
Schmitz 


By GEORGE R. WELLS 
(Continued from page 414) 
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he, but this fellow resembles the picture 
of Steinmetz. I thought you had seen his 
picture. Of course you have not met him 
personally, here in Kansas.” 

“You are right" I answered. “I re- 
member now. I have seen the picture of 
Steinmetz, several times. This man does 
resemble him. He is short, he has broad 
shoulders and almost no neck at all. He 
is almost bald too. 
also looks like Steinmetz. I wish he would 
turn around so that we might see.” 

One thing was apparent, however. The 
man, whoever he was, was giving closer 
attention to the speaker than we were. 
He did not look around either. 

When it came our turn to entertain, Leo 
adjusted the loud talker, and gave a brief 
explanation of the working principles of 
the telephone, while I took my post at the 
transmitter in another room. - Soon after 
the exhibition was over, the people left. 
By the time I got back to Leo, there was 
a crowd about him, congratulating him on 
the success of his machine. As our sin- 
gular friend had also gone, we ventured 
to ask who the old gentleman was. No 
one seemed to know much about him. 
His name was Schmitz, and he lived in a 
tiny house at the foot of Bleumont. Bleu- 
mont is a high hill, that rises almost verti- 
cally a hundred feet, at the north side of 
town. This is all we could learn of him. 
- The last scientist had gone. We had 
taken down our wireless and were putting 
it away, when I heard some one enter the 
‘room. I looked up and saw the stranger. 
“Go 4 evening, boys.” He offered his 
hand to Leo and then to me. “My name 
is mitz.” 

“My name is Leo Swanson." 

"Mime is Dick Harvey." 

3S] Énjoyed the program immensely, and 
‘specially the wireless part," continued Mr. 
Schmitz. “When I was your age I also 
wasan enthusiastic amateur experimenter, 
nor.am I less enthusiastic now but per- 
haps I am no longer an amateur. As I 
was leaving the building, I thought of my 
college days, when I was working, study- 
ing and experimenting, much the same as 
you seem to be doing. I felt certain that 
you ‘would be pleased to know some of 
the things that I am doing now. I came 
back to ask you to go with me to see my 
research laboratory. I have a large 
laboratory all of my own. It is the pride 
of my life. Wouldn't you like to come 
with me to-night to see it?" 

*Would we? Nothing could suit better." 
And then “Hooray” I shouted “tomcrrow 
is Sunday and we have no classes. We 
may stay all night if you will let us.” 

“You are too conscientious,” objected 
Leo. “Lessons or no lessons you could 
not tie me away from a treat like this. A 
fellow cannot let his studies cheat him out 
of a real education.” 

Ah! How little we guessed what an 
‚ education we were to experience before 
the morning. As we walked along an un- 
paved street, in the darkness, "Professor 
Schmitz told us the story of his life. He 
told how, like ourselves, he had come to 
college to master the art of his hobby. 
He had worked his way and studied hard. 
After graduation he had accepted a posi- 
tion as head of the Department of Physics, 
at Kansas State College. Here he worked 
for many years, teaching in the day time, 
and grading papers and experimenting late 
into the night. During these years of pro- 
fessorship he -perfected an idea, that he 
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HIS wonderful new method makes it possible for any- 
one to learn Illustrating, Cartooning, or Commercial 


Art. 
Incomes. 


they studied with us. 


The simplicity of this method will 
astound you. You will be amazed at 
your own rapid progress. You learn 

y mail—yet you receive personal 
instruction from one of America’s 
foremost Commercial Artists—Will 
H. Chandlee. Get into this fascinat- 
ing poe NOW. You can easily 
guen y. A few minutes’ study eac 


y is all that is needed. 


Crying Demand for Trained Artists 

Newspapers, advertising agencies, 
magażines, business concerns—all are 
looking for men and women to handle 
their art work. There are hundreds 
of vacancies right this minute! A 
trained commercial artist can com- 
mand almost any salary he wants. 
Cartoonists and designers are at a 
premium. Dozens of our students 
started work at a high salary. Many 
earn more than the cost of the course 
while they are learning! -YOU—with 
a little spare time study in your own 
home—can easily and quickly get one 
of these big-paying artists’ jobs. 


No Talent Needed 


This amazing method has exploded 
the old idea that talent is an absolute 
necessity in art. Just as you have 
learned to write, this new method 
teaches you to draw. We start you 
with straight lines, then curves. Then 
you learn how to put them together. 


Hundreds of our students are now making splendid 
And most of them never touched a drawing pencil before 


Now you begin making pictures. 
Shading, action, perspective, and all 
the rest follow in their right order, 
until you are making pictures that 
bring you from $50 to $500 or more! 
Many artists get as high as $1000 for 
a single drawing! 


Write for Interesting Free Book 


. Mail coupon now, for this interest- 
ing free book, “How to Become an 
Artist." Explains about this amaz- 
ing method in detail. Tells of our 
students and their wonderful progress 
—and how we can qualify you for а 
high-salaried artist's position. Also 
tells of our free artist's outfit to new 
students and special low offer to a 
limited number of new students. 


MAIL COUPON NOW! 


Washington School of Art 


Room 1673 Marden Bldg., Washington, D. C. 
------ЕВЕЕ COUPON ------; 


WASHINGTON SCHOOL OF ART, Inc. 
Room 1673, Marden Bldg., Washington,D.C. 
Please send me without cost or obligation 


ч 
[| 

[| 

Е 

a 

i 

H on my part. your free book, "How to Become 
i an Artist.” 
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Name 
State whether Mr., Mrs., or Miss. 
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ONLY 


99 CENTS 





scientifically ground lenses. 


а ACHROMATIC TELESCOPE MADE UPON NEW SCIENTIFIC PRINCIPLES, 
Portively uui а Rood Telescope was never sold for this price before. 
made by one of the largest manufacturers of telescopes in America: w ont 

measure closed 8 inches and open over 214 feet in бендә, $ ОН poten ped 
Guaranteed by the maker, 


Eastern жете ir are 

uction; 
They are nicely brass bound, with 
Every sojourner in the country or at the 


seaside resorts should certainly secure one of these instruments, and no farmer should be without 


one. The scenery just now is beautiful, 
brought to view with astonishing clearness 
only 99 cents. 
and you should not miss it. 
Send 99 cents today. 


BASTERN NO 


A Telescope will aid you in taking views. 


Objects are 


Sent by mail or express, safel acked, pr i 
Our new Catalogue of Watches, ete., sent with eack order. "d EA Е 


This is a grand offer 


We warrant each telescope just as represented or 
To dealers 6 for Four Dollars. P DORT RE 


LTY CO., DEPT. 67, 


172 Б. 93d STREET, NEW YORK. 





TAMMER wore 


Kill the fear of stammering. Re-education the 

key. The widely famed Hatfield Method fully 

outlined in an accurate, dependable, worth- 
ео HOW aio. BLOF BLAMMERING Att 
аз red thousands. Етее сору to day. - 
FIELD INSTITUTE, 109 №. Dearborn, Chicago, IIl. 





*BOW LEGS and KNOCK- 
KNEES" UNSIGHTLY 


Send for booklet showing photos of 
with and without THE "PERFECT LEG 


0 . 
PERFECT SALES CO. 
140 М. Mayfield Ave., Dept. 50, Chicago, IJl. 
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Thousands of users ате 
finding a new joy in their 
“talking machines" 


through the 


Ellis 
Reproducer 


HE ELLIS Reproducer 

has taught many people 
what a really wonderful instru- 
ment a phonograph can be. 
Many customers have writ- 
ten in similar vein. “Every 
tone and overtone in an intri- 
cate orchestral selection— 
every delicate inflection in an 
artist’s voice—is reproduced 
so faithfully that eminent 
musical critics have been un- 
able to distinguish between 
the reproduction and the orig- 
inal.” And your records 
cannot wear out! 


A few dollars will place an 
Ellis Reproducer on your 
phonograph—with the priv- 
ilege of return if not fully 
satisfactory. Send for de- 
scriptive literature. Send 
also ten cents in stamps— 
if you want my booklet on 
“The Care of the Phono- 
graph.” 


Write to 


J. H. ELLIS 


P. O. Box MILWAUKEE, 
882-M WISCONSIN 


I have had this address “Р. О. Box 
882” over twelve years. 





? WHY SOLDERALL ? 


Pat. Oct. 3,1911 
BECAUSE NOTHING LIKE IT FOR ALL KINDS 
OF WIRING AND MENDING POTS AND PANS 
25c. per tube 
A Paste That Turns Into Metal When Heated 


Our New Im- $1 .50 
- roved Torch 
[=> m 


A métch will do it, but best re- 
sults'can be obtained by using our 
new improved torch. Requires no 
acid or soldering iron. Joins or 
repairs wires, metal or metalware. 
Sold by Hardware and Electrical 
Stores, or sent by us postpajd. 


COMBINATION SET $] 75 
TUBE and TORCH Complete 4 am 


SOLDERALL CO., Dept. E 
129 Sussex Avenue Newark, №. J. 


Dealers Send for Quantity: . 

Prices > 
Look for Trade Mark '"SODERALL.'' Beware of 
imitations with similar names 
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Earn $2500 to 


was working on before he entered college. 
This was an improved type of electrical 
transformer. "Ah those were the happiest 
days that I had ever known. I patented 
my invention and offered it to one of the 
largest electrical corporations in America. 
The transformer was so efficient that the 
corporation adopted it in preference to all 
other makes. Now I live on the royalty 
of the patent and spend all my time in 
my laboratory. I never have to give a 
thought to finances. The royalty more 
than pays every expense. Here is my| 
home and laboratory" he said, as he 
stopt before the door of a tiny house, close 
against the high black hill. | 

I nudged Leo. “How on earth can a 
kennel the size of this contain a labora- 
tory such as he has been telling us of?” 
Leo was silent. 

The professor opened the door and 
snapt a switch. We stept into a very 
small room lighted by a single electric 
bulb. A small table with a chair before 
it, stood beneath the only west window. 
Electric cooking utensils and the remains 
of a light supper, were on the table. In 
the southwest corner of the room, to our 
left as we entered the door, was the cup- 
board. On the other side of the door 
was a combination bookcase and writing 
desk, containing an encyclopedia and som“ 
two hundred other books. A chair wa 
also drawn up before the bookcase. Ir. 
the northeast corner of the room stood 
a small cot. There was nothing else: of 
importance in the room. The north wall 
was bare except for a large mirror and a! 
couple of fine colored landscape photo- 
graphs. 

Leo looked at me with an expression of 
pain in his eyes. Words were unneces- 
sary. I knew that he thought the same as 
I, that the old man was insane. There 
was nothing suggestive of a laboratory. 
We were startled by a chuckle. The old 
man was laughing. 





“Т know what you are thinking,” he 


said, “this is my home as the people of 
this town see it, but I shall disclose to you 
my secret.” As he spoke he prest a but- 
ton. “I got this idea from the movies. 
It works to perfection.” The entire back 
wall of the room sank steadily into a slot 
in the floor. I saw Leo's jaw drop. I 
caught my breath sharply between my 
teeth. Before us lay an immense room. 
The white of the walls and towering sup- | 
porting columns, glistened in the diffused 
light from hundreds of electric bulbs. 

"This is my workshop boys. Step in. 
and do not be so bashful.” 

We past thru the opening into what 
seemed a magic fairyland. A pressure of! 
a button, and the odd portal shifted noise- , 
lessly into place behind us, shutting us 
off from the world of realities. One en- 
tire wall of this wonderful laboratory was 
lined with shelves piled high with books 
of every kind of science. This division 
was the professor's library. 





All of the floor space of the laboratory 
was covered with electrical and chemical 
apparatus of all sorts systematically ar-| 
ranged. Some oí them were familiar to 
us while therc were others, the use of 
which we coulá not imagine. In opposite 
corners of the room, our attention was 
drawn to specially elaborate apparatus. 
Both instruments were exactly alike and 
very large. They seemed to be a com- 
bination of radio, chemical, optical, and 
physical machines. 





“These are my pet instruments," said the 
professor, as he moved his hand fondly 
and caressingly over the many knobs and 
handles. "I have been working on these 
instruments for two years. My work has | 
been rewarded by the most gratifying re- | 
sults. I have two large aerials on the top 
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of the hill above us. They are parallel 
and about a quarter of a mile apart. The 
lead-in of one of them is connected to the 
instrument in that corner; the other is 
connected to this one. Each aerial is com- 
posed of three hundred strands of fine 
helium wire.” 


“Helium?” gasped Leo. “I thought that 
helium was a gas.” 

“So it is my son, as you know it. I do 
not suppose any one beside myself has 
learned how to condense the gaseous 
helium to the solid state, but it can be 
done, nevertheless. To be sure it is an 
expensive process, but it is a very im- 
portant metal. I expect soon to give the 
secret to the world. 


“As I was about to say, the strands of 
the antennae are placed about three inches 
apart. Each strand is made up of two| 
wires, twisted with fine barbs, like barbed- | 
wire used in fences, only, that they are 
many times smaller, and closer together. 
Such an antenna possesses, not only the | 
properties of the ordinary antenna, but | 
also those of the newly invented radium 
accumulator. With these instruments I! 
have received wireless messages from) 
practically every radio station in the world. | 
For a while I thought that I was hearing | 
radio signals from Mars but I discovered 
that it was the radiant electrical energy 
of the sun, on my helium antenna, that 
caused the sound. | 

“Science will not advance much farther 
until it combines the science of physics. 
chemistry and electricity with those of life 
and mind. Modern science has agreed that 
all matter is composed of molecules. Mole- 
cules are still farther divided into atoms 
and atoms are made up of electrons. Thus | 
everything, including animals, plants, light, | 
heat, air, and the ether of space, is com- 
posed of éléctrons in different combina- 
tions. Psychists have long contended that 
the hifman aura can be seen. Му experi- 
ences have confirmed this statement. The 
humattyaura-is-also. made-up of-electrons 
and ts caused Љу the mind. 

"It was ón this theory that I based my 
work. "The whole affair has worked like 
a top. That is why I could hear the sun 
shining on my helium antenna. The 
helium strands are as well adapted to the 
reception of electrons emitted by the sun 
a* they are to those sent out by some far 
distant radio station. 

"[ am now ready to show you my latest 
discovery. That is what I really wanted 
you to come here to see. It is based on 
the principles, that I have been telling you 
of, and is entirely successful. I actually 
believe, that, with a little more experiment- 
ing, I will be able to communicate electri- 
cally with the spirits of the dead. I will 
show you what I have been doing, then 
what I have been trying to do. When my 
present experiment is successful, I will 
begin on the spirit problem. Just think 
what it might mean to know the secret of 
death. We might learn a new way to 
die, and learn also how to resurrect the 
dead. But be that as it may, you are anxi- 
ous to see what I have done. You shall 
not be disappointed." 

'The professor closed a large switch and 
a large motor-generator began to hum. 
The closing of another switch sent a heavy 
stream of high frequency sparks crashing 
between two big silver balls. The pro- 
fessor adjusted. several knobs and care- 
fully set the pointer of a condenser. The 
sparking ceased. Slowly a musical note 
sounded and increased in volume until it 
filled the room. Two large globes, similar 
to X-ray tubes, at either end of a large 
helix, began to glow. The sound rapidly 
rose in pitch until it became a whistle. 
The professor turned a switch and we 
stood in darkness. When the whistle be- 
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came inaudible, we knew that the vibra- 
tions were too high to be heard by the 
human ear. A faint light began to play 
between the glass tubes. It became an in- 
tense crimson, then changed to orange, 
then yellow, green, blue, violet, and then 
became invisible as the frequency exceeded 
the highest vibrations of visual light. 


The professor turned on the light. “You 
understand," he said, "that electro-mag- 
netic waves are oscillating between those 
tubes. These magnetic waves, passing 
thru the coil, cause a current of the same 
frequency to move in the windings. A 
current of this frequency cannot be regis- 
tered by any of the senses. The terminals 
of the helix are connected to either side 
of this cabinet. Come here Tom," he said 
as he stooped for the big Angora tom- 
cat that sat purring at his feet. “Show 
the boys how we do it." He put the cat 
in the cabinet and closed the glass door. 
The cat mewed loudly. “No cat likes to 
be shut up in a box,” said the professor, 





"but we won't hurt you, Tom." The pro- 
fessor prest the wireless key. There ap- 
peared a dazzling flash of light, in the 
cabinet, as the cat was transformed into 
free electrons. The cabinet was empty. 
Leo looked as if he was having a bad 
dream. I suppose I appeared even more 
horrified. A plaintive “Meow” sounded 
irom the opposite corner of the room. 
The professor walked calmly over to the 
other instrument and released Tom from 
the cabinet there. 


Leo and I were too dazed and dum- 
founded to speak. The professor was per- 
forming miracles and doing impossible 
things before our very eyes. Leo looked 
agitated. I felt nervous. 

“You see it was this way,” explained the 
professor. “When I prest the key, the 
coil charged the cabinet with the high 
frequency current. The flash marked the 
instant when the electrons were vibrating 
at the frequency of lignt. You understani 
that normally the electrons of a cat vibrate 
very slowly. When they are subjected to 
the high frequency current they rapidly 
increase in rate of vibration, until their 
rate is the same as that of the charging 
current. Of course there is an interval 
where the oscillations are visible as light. 
This cabinet is an electron transformer. 
When the cat was transformed, the elec- 
trons were transmitted from the antennae 
of this instrument and received by the 
antennae of the instrument over there, just 
as wireless waves are transmitted and re- 
ceived. - You see the result. Tom is just 
as much alive and as well contented as he 
ever was. In fact he has made the trip, 
just as he did for you, no less than a 
hundred times. 

“I spoke а while ago of the experiment 
I am trying now. I can not do it by my- 
self. I thought perhaps you boys would 
be glad to help те. It is this. I have sent 
Tom thru all О. К. Now,I want to try 
a human Will either of you boys vol- 
unteer as the subject of my experiment?” 

“I should say I will not," wailed Leo in 
terror. 

I almost yelled, I was so shocked at the 
thought. 

“Very well" snapt the professor, a bit 
disgusted. "To prove to you how abso- | 
lutely safe it is I will show you a few 
more experiments.” | 

He placed a collie dog in the cabinet 
and prest the key The result was a flash | 
of light and then emptiness, just as it was | 
with the cat. Professor Schmitz crost the 
room to the receiver and released the dog 
from the cabinet, as he had previously 
released the cat. Next he placed a book 
in the cabinet. The book was followed 
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Each and every article came thru 
exactly as it had been put into the trans- 
miter. Тһе book was open at the same 
page. The canary sang without an in- 
trruption. The shoes were the same and 
the watch was still ticking. No time had 
dapsed from the disappearance of an ar- 
tile from one instrument, until it ap- 
peered in the other. 

“Don’t you feel a bit ashamed to dis- 
tust me?" asked the professor. 

"I beg your pardon, professor," I apolo- 
gzed. “I am both ashamed and sorry to 
have disappointed you." 

^I am too," said Leo. "But think pro- 
fessor, it is all so new, so unreal and so 
uncanny, that I can hardly believe it. 
Nevertheless, I am at your service now. 


I will do anything you ask me. Shall I 
get into the cabinet now ?" 
"No," answered the professor. “You | 


are experienced at wireless. You just press 
the key. I will get in myself. I want to 
be the first person to go thru, anyway." 

Leo became deathly pale. His hand 
seemed to tremble slightly. He set his 
jaw firmly. He would not disappoint the 
professor again by refusing to comply 
with his wishes. He would either press 
the key or die trying to do it. The pro- 
fessor stept into the electron transmitter 
and pulled the door shut after him. With 
а smile of serene satisfaction, he motioned 
for Leo to press the key. Leo hesitated 
an instant, then gritted his teeth and 
closed the key. The flash that followed, 
blinded us momentarily. Then we saw 
that the cabinet was empty. I followed 
close behind Leo as he hurried to the other 
instrument. I saw Leo raise his hand to 
open the receiving cabinet, and then he 
fell headlong, striking his head on the iron 
base ‘of a motor. I stood there for a 
moment, shivering, horrified. This cabinet 
also was empty. The professor had failed 
to come in at the receiving station. 


The sight of Leo lying there so still, 
with {Һе blood slowly oozing from his 
brow; roused me to action. I knelt and 
rolled him over on his back. He was not 
dead. He was still breathing. He had 
only fainted. The realization of the pro- 
fessor's fate was too much for the boy's 
strained nerves. For a moment I dashed 
madly about the laboratory in search of 
water. Finding a cup at the fountain, I 
bathed my friend’s forehead. He soon 
regained consciousness. “Oh my head 
hurts. What has happened?” And then 
as his senses returned, "if you are my 
friend, Dick, help me out of here as 
quickly as you can. What on earth have 
I done? Where is Professor Schmitz? 
Have I killed him? Oh what can it all 
mean?” groaned the miserable lad. 

“There old man, don’t talk that way. 
You have killed no one. If he is dead he 
did it himself. But surely a person can- 
not die without leaving a body. But} 
Qh—but Oh, what can have happened.” 

From here on, all is confusion for me. 
I hardly know, how I pulled the switch 
that stopt the machinery, or where I found 
the button that opened the door to the 
professor’s ante-room. It all seems a 
dreadful dream. Leo leaned heavily on 
my shoulders, as I helped him unsteadily 
out into the street. I remember faintly; 
the back wall of the room rising again to 
its place; the single light of the little room 
blinking out at the snap of a switch; the 
dick of the key as I bolted the door; and | 
the painful walk in the darkness to our 
room. When we reached home it was 
four o’clock Sunday morning. Leo was 
nearly sick. We were both utterly ex- | 
hausted. I helped Leo to bathe his head | 
1 bit and he crawled into his bed. I threw | 
myself down on my cot without undress- 
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When I awoke, the beautiful May sun- 
shine filled the room, it was eleven o’clock. 
| My first thought was that I had had a 
nightmare. A low moan caused me to 
look toward Leo, his left eye was swollen 
shut. Above the eye appeared an ugly 
cut. He said that his head was a hing 
so that he was quite ill. I bandaged his 
head with a cold damp towel. After a 
while he felt better and sat up. 
That afternoon, for some unaccountable 
reason, I wandered back to the mysterious 
laboratory. The lights were still burning, 





but somehow the place was strangely 
quiet and lonely. The dog and the cat 
had made their escape thru some hidden 
exit. The canary hopped silently about 
in his cage. Sometimes he would emit 
a forlorn chirp. In spite of my harrow- 
ing adventure, the laboratory holds a 
strange attraction for me. I know that I 
shall go back there every day. If ever I 
learn the terrible riddle I will tell you 
about it. Meanwhile, I feel it my duty to 
look after the place and care for the bereft 
canary bird. 


Einstein’s Third Prediction Verified 


French scientists have announced that 
they have verified Einstein's third predic- 
tion, that the wave length of light from the 
sun is slightly longer than similar light pro- 
duced on earth. 


Monsieur A. Perot, in a recent number of 
Comptes Rendus, the official journal of the 
French Academy of Sciences, declares that 
his researches show that the wave length of 
the magnesium lines of the sun are longer by 
about two parts in a million than the same 
kind of light produced here on earth. This, 
he points out, is exactly the difference that 
the Einstein theory requires. 


Einstein’s theory first scored one over 
Newton's when it accounted for the shift of 
42 seconds of arc that the planet Mercury 
| takes each century over and above that al- 
lowed by the Newtonian law. This dis- 
crepancy had puzzled astronomers for two 
centuries. 


When it was announced that “he British 
astronomers who went to Africa to observe 
the eclipse of the sun on May 29, 1919, had 
found that a ray of light passing close by the 
sun bent out of its straight course, this was 
the second confirmation of 
| theory, and that announcement set the 













































The Hand of a Particularly Suc- 
cessful Man—H. Gordon Selfridge 


of Marshall Fields who raised himself from 
$5.00 per week to ten millions a year. Note 
how all the characteristics of Mr. Selfridge 
are shown clearly in the lines of the palm. 
The large spare type of hand shows practical 
and useful ability. The powerful thumb 
shows great force of will and love of action. 
Long fingers show a faculty for detail work 
and the determination to succeed no matter 
what the obstacles. Notice how the Headline 
indicates a good memory and strong power of 
concentration, capable of intense application. 
The Heart line shows strong love and attach- 
ment to family and friends. The Life line, 
long, clear and unbroken, shows many more 
successes to come. 


How to Make a Hand- 
Print of Your Own Palms 


Squeeze your hand down on an ordinary 
stamp pad until the entire hand is lightly 
covered with ink (or, you can use. prin- 
ter's ink, or stove blackening). Press 
your hand down evenly on a clean sheet 
of paper. Then, with a pencil, trace the 
outline of your fingers. The result will 
be a clear hand print. Do the same with 
the other hand on a separate sheet of 
paper. 
















Einstein's 


general public talking about the Einstein 
theory. 

The verification that has just been an, 
nounced is the last of the three practical 
predictions that Einstein has suggested as 
checkable by observation. General accept- 
ance of M. Perot's findings and further 
proof of the deviation of the light rays in a 
gravitational field (as reported by thc 
British eclipse experiment) would practically 
amount to a proof of the Einstein theory. 

The Fraunhofer lines, used in wave lengtt 
measurement, can be seen as dark lines or 
the solar spectrum background and have 
their origin in the "reversing layer" of the 
sun. It has been believed that the pressure 
varies at different parts of this "reversing 
layer" and that this change in pressure 
caused the difference in wave length Ге 
tween the solar light and the earthly light o 
the same kind. But M. Perot by his inter 
ferometer measurements has come to the 
conclusion that the magnesium vapor of thi 
sun is practically at zero pressure and not 
as supposed, under high pressure, and tha: 
the Einstein theory is needed to explain thi 
difference in wave length between sola 
magnesium light and the kind of magnesiun 
light that is produced here. 





Learn your weak points so that 


Your whole character is accurately 
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KNOW YOURSELF! 


FIND OUT HOW YOU CAN GET AHEAD IN BUSI- 
NESS AND SOCIAL LIFEIN THESHORTEST TIME 


Learn what your strong points are so that 
you can develop them to the greatest 
extent. 
you can overcome them at once. 


portrayed by the lines of the palm. 
What you are, what you are best fitted 
for, and what to guard against are clear 
as day to the trained psychologist. 


de Kerlor 








noted the world over as Author, Lecturer and 
Teacher of Experimental Psychology, and a 
Director of The Academie Psychique of France; 
Director of Library and Academy of Psychical 
Sciences of London, created a sensation in the 
scientific world, when he presented his thesis 
at The International Congress of Experimental 
Psychology in Paris. He demonstrated with 
hundreds of handprints thet the hands of physically 


and mentally fit, were totallv different from the 
unfit. He showed convincingly and logically 
that the lines of the hands unmistakably changed 
as the character evolved. Dr. de Kerlor has 
appeared by command before members of the 
royal households of England, Germany and Italy, 
and is a member of the most advanced institutions 
of scientific research. 


Dr. de Kerlor Will Analyze Your Character 


Send us a clear handprint of each palm (see instruc- 
tions to left) accompanied by $3.00 (Money or Ex- 
press Order or Bank Draft), and Dr. de Kerlor will 
send you at once a complete character analysis that 
wil reveal all your personal and business character- 
istics. 

Don't confound Dr. de Kerlor’s scientific hand- 


So sure are we that Dr. de Kerlor will tell you things 
about your abilities and natural tendencies that will 
be worth many times over the cost of the analysis 
that we guarantee to refund to you in full the price 


analysis with Gypsy Palmistry. Dr. de Kerlor will 


not tell you whom you are going to marry nor that 


stuff. 


vou are going to inherit a large fortune or any such 
What he will tell you are the outstanding fea- 


tures of yourself and y our character, for what business 


or vocation you are best fitted, etc. 


This analysis 


will enable you to use your knowledge of your own self 
to the greatest advantage. 


Your Money Back if Not Satisfied 


remitted if after receiving the character analysis you are 


not fully satisfied. 


Do not hesitate—take advantage 


of this offer to-day. 


THE CHIROLOGICAL INSTITUTE, 


80 Wall Street 


New York City 
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In this Department we publish such matter as is of interest to inventors and particularly 
to those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Ad- 


vice” cannot be answered by mail free of charge. 
If the idea is thought to be of importance, we make it a rule not to divulge all 


it of all readers. 


Such inquiries are publisht here for the bene- 


details, in order to protect the inventor as far as it is possible to do so. L 
Should advice be desired by mail a nominal charge of $1.00 is made for each question. 
Sketches and descriptions must be clear and explicit. Only one side of sheet should be written 


on. 








Commutatorless D. C. Dynamo 

(476) W. E. Paul, Portland, Ore., asks us a few 
questions and then requests patent advice on a 
commutatorless D. C. generator which he claims he 
built; address of concern is asked for. 

A. The finest high tension D. C. system known 
of today, is one which at first develops a very high 
potential A. C. This potential is subsequently recti- 
fied to D. C. thru gigantic Tungar rectifier tubes. 

There are other D. C. generators which have re- 
cently been placed on the market, but such generators 
are now subject to infringment proceedings, and 
therefore, we cannot furnish the address until this 
matter has been cleared in the federal courts. 

Your idea is certainly wonderful, if it works. We 
have received thousands of D. C. commutatorless 
machine designs, and very few of them are workable 
even in theory, which is saying a great deal. 





. 
Electric Furnace Carbons 

(477) Earl Seidel, Los Angeles, Calif., desires 
patent advice on carbon electrodes for electrical 
furnaces, which are shaped so as to present a large 
number of sparking points along their edges. 

A. We do not believe the idea which you have 
advanced, to be very practical because as you know, 
carbons are always consumed when a current is ap- 
plied and for that reason your carbons will not hold 
their-shape-very long, necessitating constant re.noval 
ànd replacement. 

Т Furthermore, you haye .made no allowance for 
ddjustments.. The cost of carbons for your outfit 
ee rather high; atleast 100 or 200 per cent higner 

that of simplecylindrical or prismatic electrodes, 
equal weight of carbon grains, which are used in many 
heaters. > - . 


"s 





* Patents and Caveats 

(478) В, E. Pavey, Chicago, Ill., asks: What 
recent patents or caveats are there on perpetual 
motion machines? 

A. There have been no patents issued cover- 
ing perpetual motion machines, as such, in re- 
cent years The Patent Office requires a model 
with such applications and none has been forth- 
coming—or ever will. , 

Caveats are no longer allowed by the U. S. 
Patent Office and hence there are, of course, 
none covering perpetual motion machines. We 
have up to the present time never seen a ma- 
chine whose working ability or powers could 
not be upset by common mathematical calcula- 
tions or ordinary reasoning. 





Sulfur Dioxid Engine 

(479) Chas. L. Barkley, Winston, Salem, 
N. C. asks whether he can obtain a patent on 
a sulfur dioxid engine. 

A. There is nothing new in this system and 
in fact, it is far inferior to the one employed 
by several stations in California. 

You must admit that it requires energy 
to change sulfur dioxid to the liquid state and 
likewise to evaporate it, which we believe you 
intend to do with your machine. Hence there 
are losses both here and in the turbo-generator. 
Why waste time in doing this, when far less 
energy is required for steam turbines develop- 
ing the same horse-power? 

f you intend using sun rays or sun power to 
carry' оп the evaporation of the gas from the 
liquid state, we would advise you to try to 
improve the system described. 


Attachment for Telephone  Trans- 
mitters 
(480) Forrest Royder, Wellborn, Texas, asks 


our opinion of a simple metal disc attachment for 
telephone transmitters, claiming improved speech 
transmission, М 

A. It is quite possible to obtain a patent 
on the device which you have suggested, but 
we doubt its relative value and its acceptance by 
the Telephone Companies. 

It you were to take a look at the Telephone 
Companies’ museum and ‘see the thousands 
of devices which have been invented to improve 
telephone service, and which have failed in the 
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very extensive tests which the companies applied 
to each and every device submitted, you would 
not attempt to make an adjustment to improve 
the present service, unless the same were of 
exceptional merit, which we doubt yours to be. 


Rolling Baggage Trunk 

(481) A. M. Robertson, Keremeos, B. C., 

Canada, submits an idea of a rolling baggage 
trunk and requests our opinion. 

A. We believe that the particular design of 

is indeed 


the trunk you have illustrated ‹ уегу 
clever, and we would advise you to get in touch 
with a competent patent attorney with a view 


to securing a patent. 

With regard to the financing of such a device, 
we would state that this rests entirely with 
yourself and you can try to interest clients after 
you have made a patentability search or have 


otherwise protected your idea by priority 
claims, 
Renewable Lamp Filament 
(482) А. J. Reek, Cleveland, Ohio, places а 


filament in a curved glass tube, which is at- 
tached to a base claiming a renewable incandes- 
cent lamp filament. 

A. We fail to see anything in your idea, 
regarding filaments inserted in curved vacuum 
tubes for usc in incandescent lights for the 
reason that it is far easier to manufacture 
a lamp complete than to attempt inserting the 
filaments in such small glass tubes and then 
exhaust them. 

Further than that, it is more difficult to pro- 
duce the desired vacuum in a small tube than 
it is in a larger tube and if the tube is gas- 
filled and the filament should sag even slightly, 
it would immediately strike the glass, probably 
causing damage in that manner. 

In view of the fact that it will be just as 
expensive, just as difficult to manufacture, and 
even more so, and far more inconvenient to 
manufacture and handle the electric lamps you 


have designed, we would not advise a patent 
upon such an idea. 
Film Take-Up 
(483) Clyde Stewart, Westboro, Wisconsin, 


submits an idea of a film take-up, operated by 
a motor whose speed is regulated by a rheostat 
controlled by the sag of a picture film. 

A. In your description of the device you 
state that the operator turns the crank of the 
projector and that a motor whose speed is vari- 
able thru the agency of a very ingenious control 
operates the take-up reel. 


* 
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Don't Lose Your Rights 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception” to be signed and witnessed. 
A sample form together with printed in- 
structions will show yos just how to work 
up your evidence and establish your rights 
before filing application for patent, As 
registered parent attorneys we represent 
hundreds of inventors all over the U, S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception" sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 


255 OURAY BLDG., 
WASHINGTON, D. C. 
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I offer a comprehensive, ex- 

erienced, efficient service for 

is prompt, legal protection and 
the development of his proposi- 
tion. 

_ Send sketch, or model and descrip- 

tion, for advice as to cost, search 
through prior United States patents, 
etc. reliminary advice gladly fur- 
nished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
ane expense. ї 

ooklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 


E 164 Owen Building, Washington, D. C. 
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There are two features about such an 
rangement which would disqualify it. In 
first place the speed of a motor cannot 
varied as rapidly as you have indicated 
that the take-up reel will operate evenly. For 
instance when the operator is turning the 
crank so that one foot of film passes between 
the rollers per second, it is obvious that in 
order to regulate the take-up reel, a very speedy 
adjustment must take place which cannot be 
done by a rheostat. 

Secondly, your system necessitates the u 
of both manual power and electrical power 


sc 












proper operation, or if electric power is used 
both instances, you must employ an addi: 

motor to operate your film take-up reel. In thi 
modern machines only one motor does al 
werk, and the spring belt now employee 
gether with the friction clutch used for operat- 





ing “he take-up recl allows for sufficient slippage | 
to prevent tearing of the film. 

In view of the additional expense of an cxtra 
motor, an additional control, extra изе of | 
power, and the additional repair of this motor | 
with but a slight gain in better cperation, we 
hesitate at advising patent. | 

Anti-Glare Device 
(384) Andrew M. Stiles. Auburn, N. Y., 


sends us an idea of an anti-glare attachment for 
automobiles. 





A. We do not advise a patent upon your anti- 
glare attachment for automobiles because there 
| are tco many of these on the market at the 
present day, very few of which have met with | 
апу success. 





from Leading 











If you could, however, interest a concern suf- 
ficiently so that they will guarantee to commer- 
cialize this device, it would be well to proceed 
to obtain a patent. If not, we would not 
advise you to spend any more time upon such 
a system.  T«day, colored spectacles serve the 
same function and they can not only be used 


to protect the wearer’s eyes from dust and 
particles of dirt, but can be used to enlarge 
or decrease the size of the images, and also | 


could b: used in open body cars and coupes 
even if the top of the car, or the windshield, 
is missing, where your device, of course, would 
be impractical. 


Balloon Fabric 


(485) John E. Sebesi, Prichberg, Pa., sub! 
mits a sample of a balloon fabric composed 
of several layers of paper and canvas, and re- 
quests our advice, 

A. We do not believe that the balloon fabric 
constructed as you have devised, will be of any 
value whatsoever, for the simple reason that the 
papers between the layers of duck da not 
allow for sufficient flexibility. 

Impregnating duck with a rubberized solution 
is without a doubt much cheaper, and furnishes 
a more lasting product that the paper duck 
composition. . 





Wave Motor 


(486) W. Southern, Chelsea, Mass., submits 
a drawing of a wave motcr in which a float 
has two buoyant arms attached to it, which, due 
to wave motion, operates two pumps. Тһе 
water is then conveyed to the turbines. 

A. In our opinion the wave motor which 
you have devised is quite clever, but we do 
not believe that it wculd warrant a patent, 
because there are hundreds of devices more in- 
genious and very similar, which will probably 
never be put to practical use. 

A wave motor should be designed which will 
utilize every conceivable motion of the waters, 
whether upwards, sidewise, or laterally, which 
will buffet winds, which does not need expensive 
piers, and which could be made cheaply and 
develop considerable power without requiring 
constant attention. Your device does not utilize 
motion and much of the energy 


every wave 
is lost. 
Railroad Signal 
(487) Samuel Terry, Butler, Pa., submits 
a sketch of a swinging red light signal for 


railroad crossings. ‹ s 

A. Although your idea of a red light signal 
for railread crossings feasible and perhaps 
patentable, we do not believe that it will be of 
material value. 

The editor has seen automobiles 
down the road and in spite of every 
visual signal available and altho the railroad 
wates were down, and then played on with 
powerful searchlights with a red light also sus- 
pended from the gate, the automobile dashed 
thru it. breaking the gate and proceeded up 
a slope on the opposite side. 

For some automobiles, it is necessary that a 
signal be employed which will be irresistible to 
the onslaught of a fanatic motorist, Perhaps a 
series of powerful searchlights thrown in such 
a manner as to blind the oncoming motorist 
would prevent some of them from crossing the 
railroad track at breakneck speed. 1 

Again we reiterate that we do not believe that 
a railroad: company will look favorably upon 
your device and the patent, unless a financial 
success, is worthless. 

The latest Patent Gazette contains a record of 
a patent exactly similar to your device. 


is 


go tearing 
type of 




















Google 



















SEND SKETCH AND DESCRIP. 
TION for report on patentable nature, 
und instructions. Preliminary advice without 
charge. Full, prompt report in strict confi. E! 
dence, Reasonable terms, reliable service by Bi 
Registered PatentAttorneys. WRITE TODAY {| 


CLanENCE А. O'BRIEN & Co. 


PATENT LAWYERS 
1023 WOODWARD BLG., WASHINGTON, D.C 



















Circular giving full details sent FREE on request. 
Ask atout my FREE recording service and my 
Record of Invention Blank. 

Send sketch and description for FREE opinion 
as to the patentable nature of your invention. 

H. KAYE MARTIN 
. Consulting Engineer & Patent Counsel 

Suite 1114, 21 Park Row NEW YORE 































Write for free 
INVENTOR’S RECORD form 
Cor establishing the date of your 
Invention, and INVENTOR’S BULLETIN 
Confidential Service 


WM. Н. MULLIGAN, PATENT LAWYER 
110 Woodward Bldg. Washington, D. б, 


ATENT! 


If you have an invention and desir 
atent, send for our Free Guide Hoon HOW 


ET YOUR PATENT. Tells our K 
Bend model or sketch and CTA opu 
ts patentable nature. а Б, 


RANDOLPH & СО. 
Dept. 172 Washington, D. 


INVENTORS 
ELS 


MOD EXPERIMENTAL WO} 

Are you looking for a reliable concern to assist yot 
developing that idea that you just can't work out? Cx 
sult us. With our staff of expert engineers and thoroug 
equipped experimental machine shop, же can devel 
апу proposition for you, mechanical or electrical, a 
make it work, 

We develop, simp'fy zud perfect inventions, make th 
commercially 10е, and bulld working models. 1 
design and build special automatic labor saving machine 


All business strictly confidential and protection guaranteed. 
ELK MFG. CO., INC. 1926 Broadway, New Yo 


PATENT 


or sketch for 
Free "Inventors Guide." Highest references 
and personal attention assure best results, 


Franklin H. Hough 


520 Washington Loan & Trust Bldg. 
Washington, D. C. 


C. L. PARKE! 
Formerly Member Ei 
amining Сора, U. 1 
Patent Office. 
PATENT LAWYEI 


McGill Bldg. 
Washington, D. C 


Patents, Trade Marks, Copyrights, Patent Litigatia 


Handbook for Inventors, “Protecting, Exploiting 
and Selling inventions," sent upon request. 








es 


J 











Thirty-five 
- регїепсе. 
opinion as to patentability, 


years’ 
Send 


ex- 
model 

















Hand Books on Patents, Trade Marks, etc, gent 
free. Our 74 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 
tion to the applicant. The Scientific American 
should be read by all inventors. 

MUNN & CO., 618 Woolworth Bidg., №. Y. 
Tower Bldg, Chicago, Ill 625 F St, Washington, D.C. 
| Hobart Bldg., 582 Market St.. San Francisco, Cal. 


Science and Invention for September, 1921 


WANTED 


FLORIDA RESORT MANAGER 


An unusual opportunity for a live, able, ener- 
getic man with a helpful family to build up a 
fine business and establish a home in cne of the 
most delightful spots on the Gulf Coast. Must 
be able and willing to work. Knowledge of car- 
pentry, gardening, poultry keeping, etc.. will be 
helpful. 


He should be aided by one who is a good cook 
rand capable housekeeper, with good taste in 
[house furnishings and the faculty of making 

"high class guests comfortable and happy. 


If there is a young lady who can play the 
piano, and on occasion the kitchen range, and 
sing to the accompaniment of either, so much the 
better. A husky lad able to drive an auto or 
motor boat intelligently and do whatever work is 
at hand will be an asset. 


A cash investment of $2,500 (fully protected) 
will be necessary, and an auto should be avail- 
able. 


To the family able to qualify for the work a 
very advantageous offer is waiting. he ad- 
vantages offered could not be duplicated else- 
where for less than $10,000. 


Give full d-a'ls in your first letter, as im- 
mediate action is desired. 


T. V. ORR, 
Villa Tasso, De Funiak Springs, Florida. 


The Technical 
or Scientific 
Book You Need 


Turn to our 96-page catalog and find just the 
book you need on any scientific or practical 
subject the latest book by the best author. 
This is the most com»lete catalog of its kind 
issued. 
wotk. 





You'll refer to it constantly in your 
Only 380 copi.s remain. 


With the catalog will be sent the supplements 

for 1919 and 1920 and new 32-page book 

list for 1921. Prices are not yet entirely 

Fe eq but those in the supplements 
be 80% correct. If there is any change 
ice you will be notified before your 
er is filled. 


Qu for catalog today. It’s free. There 
will 5e no obligation for you to buy, and we 
want you to know our extensive book depart- 


ment. 
Scientiac American Publishing Company 
230 Droadway New York City 


5 Master Keys 


The power of bandreds. of keys are concentrated | in bete 5 ya- 


derful *‘ Masters % set of its kind. 


safet: 
Handy it а cline п and test THOUSANDS’ of э different 
doorloc "a locks. YOUR LOCKS REALLY PRO- 

TECT? EST THEM. = Insure your security, Eliminate wor- 
ry. Prevent sorrow and nd оп only $1. по for complete te set 


$1. 00 “Master Key Co. is Manhattan 


WI TSCOM SIN 


PATENTS 


Send for free book. Contains valuable information 
for inventors. Send sketch of your invention for 
Free Opinion of its patentable nature. Prompt 
service. (Twenty years’ experience). 


TALBERT & TALBERT 


441 Talbert Bldg., Washington, D.C. 


PATEN TS Secured 


Prompt Service. id dangerous delays, Send for 
our "Record of Invention" form and Free Book telling 
How to Obtain a ТАШ; Send sketch or model for 
» examination. Preliminary advice without charge. 
Highest References. Write TOD 
J. L. Jackson & Co., 200 0 Ouray Bldg. 
Was‘ington, D. С. 
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Inside of a Piece 
of Sugar 


(Continued from page 411) 
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men, inspecting the works of a watch, 
bringing out the fact that this wonderful 
mechanism, if seen by men but n eighth 
or a sixtcenth of an inch in height, would 
be a stupendous spectacle. ut now let us 
imagine our men still smaller, down below 
the ultra-microscopic size. Imagine them 
surrounded by a mass of molecules, say 
of sugar. In each molecule there are up- 
wards of a 100 electrons, some bound by 
the carbon nucleus, others by the hy drogen 
nucleus, and others by the oxygen ru:'eus. 
Six atoms of carbon, twelve of hycr gen 
and six of oxygen-are bound up into each 
molecule, and each molecule is seething 
with the energy of its twenty-four con- 
stituent atoms. Our  ultra-microscopic 
men are spectators of an amazing ocean 
of energy. We can imagine the c-ectrons 
whirling in their ultra-microscopic orbits, 
with reciprocating movements perh^»s, as 
they repel each other's advances, ard pre- 
sentirz a wor'd of energy, which t» our 
little men could be nothing less than terri- 
fying. 

One thing only wiil save these spectators 
from annihilation; it is that the energy 
of the atom is rigidly held within its own 
confines, ard, that no way has yet been 
discovered, of setting it free for either 
beneficent or destructive purposes. 

The spectators of the watch movement, 
confréres of our inhabitants of the ultra- 
microscopic wor!d, to them were enormous 
giants, yet the astonishment of the watch 
movement with its ceaseless motion and 
display of enormous force, would be noth- 
ing to the wild vortices of energy that the 
world of sugar would present to the new 
audience, whom we have here cal'ed into 
being. 

So when you next sweeten your tea or 
coffee, supposing that you take sugar in 
those beverages, imagine. that with every 


| spoonful you put in, you are carelessly 


handling an unmeasured quantity of | 
energy, tight!y locked up in the molecular 
and atomic structure of the innocent look- 
ing saccharize substance. 


NOISE-PROOF PHONE PERFECTED 
IN LONDON 


Harnessing the human larynx in such a 
way that it 1s possible to carry on a con- 
versation direct from the throat instead 
of the mouth is the latest thing in tele- 
phonic advancement, now being exhibited 
in London. 

An advantage claimed for the “Laryn- 
gaphone" is that it is unaffected by ex- 
ternal noises, no sound but the human 
voice being heard. 

The transmitter is about the size of a 
wrist watch. It gathers up the vibrations 
direct from the vocal chords when it is 

»l'aced in contact with the throat, an 1 : 
sounds are plainly heard in the receiver. 

A special apparatus has been designed 
for fire brigades, enabling a superinten- 
dent to be in constant touch with his 
masked men, and to converse with them 
readily. Hose men working on ladders 
and roof tops can keep in telephone touch 
with those working in other parts of a 
burning building. 

The invention can also be used between 
chauffeur and motor car passenger, be- 
tween air pilot and passenger, in noisy 
workshops, in railway tunnels and in ma- 


rine engine rooms. The submarine worker | 
can talk to the man at the surface or to: 


another diver below. He can also make 
signals to the operator by simplv drop- 
ping his jaw to the full extent, this move- 
ment working a switch. 
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A 
I regard instruction by mail as one of the most phenom- 
enal developments of the age — Theodore Roosevelt 





Home Study 
Business Courses 


Do you want an important, high-salaried 
position? You can have one if you can do 


the work. LaSalle experts will show you 
how, guide you step by stepto success and 
help solve your personal business prob- 
lems. Ourplanenables youto train during 
spare hours without interference with your 
pesar duties. Mark with an X below the 

ind of position you want to fill. We will 
mail catalog and full particulars regarding 
our low cost monthly payment plan. Also 
our valuable book for ambitious men, '"T'en 
Years' Promotion in One." No obligation 
to you. Find out how you can get''experi- 
ence"' in executive work thru the LaSalle 


Problem Method of Training, what it is and 
how it works. Tear out, mark and mail 
the coupon now, Let us prove to you how 
this step has helped thousands of ambitious 
men to real success. 


— — — —Inquiry Coufon— — — — 
niversity 


La Salle Extension 
The Largest Business Training 
Institution in the Wor 
Dept. 9384-R. Chicago, Illinois 
Gentlemen: Send without 
obligation tə me information 
rding course Pare 
belo ow, also copy of your in- 
teresting book, Ten Years’ 
Promotion in One.” 


(Business. Management: Training for Official, 
Мапавстіа!, Sales and Executive positions. 
[]Hisher. Accountancy: Training for positions 
as Auditor, Comptroller, Certified Public Ac- 
countant, Cost Accountant, etc. 
(Traffic Managemert—Foreign 
Training for positions as Railroad and зч: 
trial Traffic Manager, etc. 
Railway Accounting and Station Manage- 
ment: Training for Railway Auditors, Comp- 














trollers, Accountants, Clerks, Station ‘Agents, 


Members of Railway and Public Utilities 


Commissions, etc. 
Law: Training for Bar; UL. B. Degree. 

LI Industrial Management Efficiency: Training 
for Production Managers, Department Heads, 
and all those desiring training in the 48 factors 

Г] Business Letter-Writing: eus ior positions 
as Correspondent, Mail Sales Director, and 
all executive letter- -writing positions. 

Г] positions in Banks and Financial Institutions. 

Li 7. P. A. Coaching for Advanced Accountants: 
Prepares fo r State Board and Institute 

LJ Modern Foremanship:Training in the direction 
and handling of industrial forces—for Execu- 
tives, Managers, Superintendents, Contractors, 
Personnel and Employment Management: 
Training for Employers, Employment Man- 
agers, Executives, Industrial Engineers. 

ead Bookkeeper. 
Business English 
[C] Commercial Spanish 


L1 CommercialLaw 
of efficioncy. 
Janking and Finance: Training for executive 
examinations. 
Foremen, Sub-foremen, etc. 
Г] Expert Bookkeeping: Training for position 
Г] Effective Speaking 
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il Experts 


Make Millions 


The history of the Oil Industry in the United 
States reads like a fable. No other industry is 
expanding so rapidly. From 377 million barrels 
in 1919 to 444 million barrels іп 1920—an in- 
crease of 67 million barrels in a single year, gives 
you an idea of its growth. Two-thirds of all the 
oil used in the entire world is produced by the 
Oil Industry of the United States, the third of 
the country’s great industries. 

60,000 miles of oll pipe line with 5,000 tniles of new 
line built every year—259,000 producing oll wells with 





































4,000 new wells drilled every month—1,712 new oil 
companies formed in 1920 with a capitalization of 
$2,786,814,000, tell briefly the magnitude of the oil 
industry in this country. 


Oll, oll, more oll is the constant cry of America's 
industrial demands. Men, men, more men, the 
echo of this under-manned industry. 


Be a Certified Petroleum Expert 


Trained oil men in every branch of the oil industry 
are at a premium as never before. Geologists who 
locate oll flelds—oil drillers“ pipe line superintend- 
ents—pipe line builders—refiners (chemists and 
managers)—oll salesmen—oil mechanics—all earn 
from 2 to 10 times what similar time and labor in 
other fields bring. 


$50 and Even $250 a Day 


Unskilled mechanics readily get $10 and $15 a day 
—petroleum geologists earn $50 and even as high as 
$250 a day—oll salesmen earn $15,000 to $25,000 a 
year—all because there is a shortage of men in the 
oil industry. But fortune and progress reward only 
those who know the business. 


A New Big Opportunity 


No matter what your present business or education, 
there is some practical phase of the oil industry that 
will appeal to you that you can master and earn big 
money right from the start. Besides big earnings 
right from the beginning you are constantly with men 
who are making millions every year. 


We Teach You How 


Our practical course will teach you the geology of 
the oil fields, drilling methods, and the refining and 
marketing of oll. 


Get Our Free Book 


It tells all about this fascinating business for real 
men. Fully illustrated, packed full of facts about 
our course. It means success for you. The course 
"osts very little—the book costs absolutely nothing. 
ours for the asking. Get started now. Write us 
today. 


Petroleum Extension University 
Dept. 476, 165 E. Ontario Street, Chicago, Ill. 


Writ | 
I ers е 

WONDERFUL BOOKc-read abcut it! 

Tells how easily Stories and Plays are con- 
ceived, written, perfected, so How many 
ho don’t DREAM they can write, suddenly 
find it out. How the Scenario Kings and the 


Story Queens live and work. How bright men 
and women, without any specia 






















or Plays 
nation may 







and Stories. H 
provide an endless go nine of Ideas that 
bring Happy Success and Handsome Cash 
Royalties. How new writers get their names 
into print. How to te you ARE 
How to develop your ‘‘story fancy,"* 
clever word-pictures and unique, thr 








ing, 
ic plots, How your friends may be your worst judges. How 


id discouragement and the pitfalls of Failure. How to win! 
\urpris'ng book is absolutely free. Nocharge. No obliga- 
ORS’ PRESS for you, Write forit now, Justaddress 


'HORS' PRESS, Dept. 247, AUBURN, NEW YORK 


To Dr. Rowe, the 
\ LETTER EE 
ble information of his 
stitution and latest methods of treating diseases of the 
"art, Kidneys and Urinary System; postage 4c. Write 





lay. DR. ROWE, 110 N. PearlSt. (13) Buffalo, N.Y, 
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| Ata Lecture by | 
i Einstein 
H (Continued from page 410) 
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different times. The sameness of the spot 
was only relative to the room in which we 
were placed. And if we wanted the spot to 
remain the same in an absolute sense, we 
should have to annihilate the sense of 
time—that is, the two knocks would have 
to take place simultaneously.” 

This is perfectly clear; is this Einstein 
the Incomprehensible. He continues:— 

“You therefore see that identity of place 
is only possible when the sense of time is 
absolutely annihilated, and that place is 
only relative to time. -But the converse is 
equally true; that is to say, there is no time- 
sameness except when the factor of space 
ceases to exist.” 


An exhilarating illusion of clarity comes 
over us. We understand the Professor even 
before he explains. He continues:— 


“The simultaneity of two events is purely 
relative. For instance, supposing that at 
two points equidistant from you two flashes 
o! light were to become simultaneously 
visible. You would be inclined to say that 
since light travels with a uniform speed, and 
the two points were equidistant from you, 
the outbreaks of light occurred simulta- 
neously. But were you and were the two 
points of light stationary at the moment 
of the outbreaks of light, until the moment 
of the arrival of the light at your eyes? Of 
course not, for the very earth is not sta- 
tionary. And your motion with the earth 


necessarily affected the relativity of the. 


speed of the light to yourself. You were 
going towards one light and away from the 
other, and therefore one light came faster 
towards you and the other more slowly. 
Hence what you saw simultaneously did 
not occur simultaneously." 


We become almost delirious with joy of 
perfect understanding. The Professor con- 
tinues:— 


“If, on the other hand, the bodies which 
emitted the light, and yourself, remained 
relatively unchanged in position during the 
experiment, that is, none of you moved 
relatively to the others, would you still be 
justified in saying that the outbreaks of 
light occurred simultaneously? I mean, for 
instance, if the lights were fixed on the 
earth, and therefore moved through space 
with you. No, not even then. For all three 
bodies are then moving through space. You 
are aware that light moves with a certain 
fixed velocity. What is that velocity rela- 
tive to? То (ће ether. Light radiates from 
a luminous point with equal velocity in all 
directions, but with equal velocity not away 
from the luminous point, for that itself may 
be in motion, but with equal velocity in 
relation to a fixed point in the ether. If, 
therefore, the luminous body is itself moving 
through space, the light which is traveling 
in the same direction as the luminous point 
itself is only leaving that luminous point 
at a velocity equal to the velocity of light 
minus the velocity of the luminous point. 

"We have taken the hypothesis that the 


observer is stationary relative to the lumin- | 
He is there- | 


ous points in our experiment. 
fore moving in the same direction as they. 
Now we have seen that the light traveling 


from a moving luminous point in the same | 


direction as the point, movesaway from that 
point more slowly than the light traveling 
away in the opposite direction. It will, 
therefore, take that light longer to reach 
the observer if he is in front of the moving 
point of light than if he is behind. 

“I will make myself clearer. Supposing 
there is a luminous point in space which is 
traveling with the same absolute velocity 
aslight. It is clear that those rays of light 
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luminous point will never leave the lumin- 
ous point, for the luminous point will always 
be catching up with them. Suppose an 
Observer to be in front of the luminous point 
of light, and suppose he is stationary rela- 
tive to the point of light; that is, he is 
moving in the same direction with the same 
velocity. Then, as the rays of light never 
leave the luminous point in that direction, 
they will never reach the observer. If, 
however, the common velocity of the lu- 
minous point and of the observer diminishes, 
the light will steadily leave the luminous 
point and reach the observer. Conversely, 
if the observer is behind the luminous point, 
and traveling in the same direction, the ray 
of light would reach him with twice the 
velocity of light. 

"We therefore see that under any cir- 
cumstances, when two rays of light strike 
the observer simultaneously, it is impossible 
to say that they set out simultaneously. 


"[t is therefore impossible to establish a 
simultaneity of events. And similarly, and 
in consequence, it is impossible to establish 
a measure of tine. А clock moving through 
space in-the same direction as the observer 
gives a different measure of time according 
to the relation of the line joining the clock 
and the observer to the line of light from the 
clock to the observer, and of the velocity of 
their common motion to the absolute veloci- 
ty of light. . . ." , 

We went from the lecture hall as in a 
dream... In the vast cloak-rooms, where 
after concerts there is bedlam and pande- 
monium when the audience comes for its 
overcoats, there wás silence. In silence and 
dazed thoughtfulness the crowds waited for 
their clothes. ` And we went forth into the 
lightless streets of Vienna like ghosts. For 
the earth was not under our feet, and the 
sense of time and space had been taken from 
us; and like impossible and intangible ab- 
stractions we remained immovable and un- 
changeable in a void which had not even 
magnitude or duration . . . till the street 
car came out of the néant and without con- 
viction we offered the conductor three 
kronen. 


OUTPUT OF HELIUM QUICKLY 
STIMULATED. 


Helium, which up to April, 1918, was a 
laboratory curiosity, not more than a hun- 
dred cübic feet having been prepared. and 
that at a cost of about $1,700 to $2,000 a 
cubic foot, increased in output in that year 
to a point where it was being produced in 
Texas alone at the rate of 8,000 cubic feet 
a day. There is now nearing completion at 
Fort Worth a $1,700,000 plant. 


While the experiments by the Government 
came too late to be of value in the war, it 
'was developed that natural gases in Canada, 
Ohio, Oklahoma, Kansas and Texas contain 
1 per cent, and sometimes more, of helium, 
and several processes were worked out sim- 
ilar to those for obtaining liquid air. It is 
estimated that the Fort Worth plant will be 
able to produce helium for $5.22 per cu. ft. 


'The commercial production of helium has 
been stimulated bv the need of a substitute 
for hydrogen, which is so highly inflam- 
mable that its value for military purposes 


in dirigibles and kite balloons is gravely im- | 


paired. Altho the substitution of helium 
for this purpose entails a loss of 7 per cent 
in lifting power, this is more than compen- 


sated for by the elimination of all risk of! 
Helium suffers less loss | 


fire and explosion. 
by diffusion than hydrogen and cannot be 
made to burn or explode. 

The relative cheapness of hydrogen still 
puts a limitation on the use of helium for 
airships. 

The Secretary of the Navy's request re- 
cently to Congress to prohibit the exporta- 
tion of helium indicates that the foreign 
demand for this rare gas is insistent. 
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Button No. 1 should ring bell A. 
bells B and C in multiple. 
B, and C in multiple. Conditions: 
push buttons permitted. 
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Button No. 2 should ring 
Button No. 3 should ring bells A, 
Only standard types of 
No wire should cross another. 
sketch on white paper and show Inside connections of buttons, 
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Here is a little electrical problem 
that often comes up in house 
wiring. Read the conditicns 
and send your answer. For «ach 
correct solution we will give a 
$5.00 certificate that is accepted 
as cash on a Burgess Нотс 
Study Electrical Course. We 
will send the correct answer to 
anyone who can't do it. Such 
problems are very easy for those 
who take the Burgess Course a 
short time. They soon become 
familiar with practical motor 
work, alternating currents, 
storage batteries, house wir- 
ing, generators, etc., etc. In 
fact the course covers Electrical 
Engineering Principles and Appli- 
cations as used in practica! work. 
It is easy to un- gue mm Ка аы эш нә 
derstand by any 
one mechanically 
inclined who can 
read and write. 
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H^VE you ever felt the urge to tell it to some- 
one in the motion picture business—hoping 
it might be used? 

That's all right—if you know a producer who 
willlisten. He may use the idea some way. You 
can tell yourself and your friends "I suggested 
that picture;" you will get that satisfaction, and 
probably nothing more. 

Why not write and sell it? 

Both fame and income await the man or woman 
who has unusual story telling ability and can 
master the easily acquired technique of writing 
for the screen. Literary skill is not needed— 
writing style cannot be transferred to the screen. 
It is the story that counts—written so the director 
can see it as he reads. 


Send for this free test 
There is a way of testing your story-telling 
ability. The Van Loan questionnaire, which the 
Palmer Photoplay Corporation will send to you 
free, will indicate whether you possess the story 
telling instinct and the feel of drama. 


Did you ever think out 
a screen story? 





If you pass the test, you will be acceptable for 
training in the technique of screen writing. We 
shall be frank with you; if the questionnaire does 
not indicate that you have creative imagination, 
it would be a waste of your time and ours for 
you to take our training. 


.It isa gift. No power on earth can endow you 
with it—you either have it, or you have not. 
Many possess the gift, but do not know it. 














The Palmer Photoplay Corporation is primarily 
a clearing house for the sale of photoplays to 
producers. It is making a nation-wide search 
for story-tellers. It must find them, and train 
them to produce in order that it may have photo- 
plays to sell. Its Department of Education has 
developed scores of screen writers who now enjoy 
fame and large income—men and women who 
until they sent for the Van Loan questionnaire 
never dreamed of writing for the screen. 










See what you can do. There is no obligation. 


Send the coupon below. 






PALMER PHOTOPLAY Corporation, Dept., of Education Q9 


PLEASE SEND ME, without 
cost or obligation on my 
part, your questionnaire. 


I. W. Hellman Building, Los Angeles 


I will answer the questions Mug 5. rex ror v dias ad 

in it and return it to yop "MBs eene 
for analysis. If I pass the 

test, I am to receive fur- ADDRESS бонови са sess ОРОСО 


ther information about 
your Course and Service. 
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DeForest RADIOPHONE 


REG. U. 8. PAT. OFF. 


Get an “‘INTERPANEL”’ Wireless Station 









tuner, 
control, 


mitter, 
dion, 


Four panel Station 
made up of trans- 


and 
one step amplifier. 


You never have to discard ap- 
paratus when you decide to 


lengthen your range. 


au- 


tem—like a sectional bookcase. 





panel, 


tion and relative direction. 
Regular 
fications throughout. 


Write Dept. 96 for catalogue 





The “Interpanel” System is a unit sys- 
Each 
panel is complete in itself. To in- 
crease the range merely add another 


Panels may be combined in any posi- 


deForest commercial speci- 
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Resonance Wave 


Coil Antennae 
By J. O. MAUBORGNE and GUY HILL 
(Continued from page 444) 
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airplane antenna wire, spaced % inch 
between turns, and having a fundamental 
wave length value of about 350 meters, is 
mounted vertically, in this case a little more 
than a foot above the transmitting and 
receiving apparatus, which is grounded to 
the chassis. The set shown consisted of 
both transmitting and receiving elements, 
which could be alternately connected to the 
same wave coil antenna by means of a 
throw-over switch, tuning of both the re- 
ceiver and transmitter being accomplished 
in the usual manner. With a coil of this 
kind raised twenty feet about the ground, 


and connected to a radio telephone trans- . ` 


mitter, putting 1.9 amperes into the wave 
coil antenna, conversation was easily car- 
ried on with an amateur having a detector 


and two stages of audio amplification, disə 
tant 60 miles; while an amateur 500 miles 
distant, provided with a detector and 3 
stages of  audio-amplification, reported 
hearing the radio-telephone transmission. 


DeForest Radio Tel. & Tel. Co. 


Inventors, Licensers and Manufacturers 
of Highest Grade Radio Apparatus 


New York 


Phone range, minimum 30 miles. Те1е- 
graph range, minimum тоо miles. 
eceiving range unlimited. 
Price $176.25. With Cabinet $189.50. 1415 Sedgwick Ave., 
P Pacific Coast Distributors: 
Henry M. Shaw, Pacific Radio Supplies Co. 638 Mission St., San Francisco, Cal. 


MURDOCK No. 345 
VARIOMETER 


The design, construction, and operation of 
this Variometer will appeal to the most 
exacting operator. Both rotor and stator 
parts are moulded insulation of substantial 
and correct design. The panel we supply 
may be used as a template for mounting 
Variometer on your permanent panel. All 
windings are wound upon the moulded rotor 
and stator blocks. The Murdock Moulded 
rotor ball is supported by special bearings 
to insure perfect alignment and positive con- 
tact. The Murdock Moulded stator is 
arranged with brass supports, providing a 
simple method of mounting to panel. Knob 
and dial is furnished with each instrument. 
Shipping weight, five pounds. 
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Fig. 6.—While as in the Case Where the Resonance 
ave Coil Is Used as a Receiver, it Is to be Noted 
That it Is Not Necessary to Have Any Antenna or 
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Shall All be Tuned to the Same Frequency or Wave 
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Arrangements of the Transmitter Itself. 


New Invention-Radio Apparatus 


Write for Literature—it’s FREE 


Mignon System Mfg. Co. 


Buffalo, М. Y., U. S. A. 
NEW MOTOR BARGAIN 


Will operate 
$18 00 Washing 
* Machines, 
Sewing Mach- 
nes, Small 
Lathes, Grinders, 
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For higher power sets, the obvious method 
of using the wave coil antenna would be 
to construct a coil of large size, or to mount 
a sufficient number of smaller coils in paral- 
lel at a suitable height above the ground, 
and to excite them all from the same source. 
The coils would naturally be of large pro- 
portions for long wave lengths, altho the 
amount of ground necessary for the instal- 
lation of such an antenna would be ex- 
tremely small, when compared with that 
needed for the installation of the ordinary 
antenna system for a high-power set. 

Duplexing can be easily attained by pro- 
viding separate receiving and transmitting 
wave coil antennae working on a small 
difference of wavelength, as we have actu- 
ally demonstrated in nractise. 
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CW. INSTRUCTION 


ghe most needed book Of the hour 








The Radio Corporation of America 
takes pleasure in announcing the 
publication of itsnew combination 
С. W. Instruction Book and Gen- 
eral Catalogue of experimental 
radio accessories. 

The first section covers: 


A. The Use of RadiotronsinC. W. Work. 

B. General Operating Instructions for 
Tube Sets. 

C. Nine Practical C. W. Radio Telegraph 
and Telephone Circuits and their 


line of radio telegraph and tele- 
phone apparatus for amateur and 
experimental use. 


The first edition of this important 
bookislimited. Inorder toinsure 
your copy, sign the coupon on this 
page and return it to us promptly. 
Copies will be ready for distribu- 
tion September 1, which will give 
you ample time to prepare for fall 
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Comfortable 
As An Old Hat 


A Brandes Wireless Headset can be worn as comfort- 
ably as an old soft hat. Automatically adjustable; easy- 
fitting; light in weight. May be kept on through the 


longest sitting without a headache or other discomfort. 
Why wear a heavy, cumbersc me, 

binding or tiresome headset 

when you can have a comfort- 

100% 


able—and efficient— 
Brandes? 
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“ Transatlantic,” 
** Supericr," $8. 
Sold on 10 days'trial. Money 
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TEACH YOURSELF 
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wonderful Automatic Transmitter. THE OMNIGRAPH, 
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Adopted by U.S. Gov't. 4 styles, Catalogue free, 
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Our Manual of Wireless Telegraphy contains 200 pages, fully illustrating and 

‘scribing the many instruments used in Radio. 45 pages cover general in- 
structions, diagrams, station calls, tables, codes and other information iden- 
tified with the art. 

The book is printed on high finished paper with a two-color cover and mea £ 
nres 9x5?4 inches. 

In order that the Manual may get into the hands of those most interested in 
Wireless, we ask 25 cents for it, give a coupon receipt for the amount, which 
coupon can be applied on a future purchase. 
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Offers a thorough course In all branches of wireless 
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four months. Positions guaranteed {о first-grade 
licensed operators. ALSO MORSE TELEGRAPH Y. 


Day and Evening Classes 


8 State Street, New York, N. Y. 
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By ROBERT Е. LACAULT 
(Continued from page 445) d 


as modulators when the set is used for 
telephony, and three as amplifiers. Of 
course, a smaller number of tubes could be 
used, but in this case the range would be 
decreased accordingly. When more than 
two tubes are used, more power is obtained 
with the oscillator-amplifier circuit, than 
with all tubes used as oscillators. Another 
advantage is that when the set is used for 
telephony, better modulation may be had. 

The two accompanying photographs show 
the front view and the inside of the set 
herein described. French tubes were used, 
but Moorhead or Radiotron tubes could be 
used instead. 

In the circuit, the oscillator tube excites 
the amplifier tubes upon which is imprest 
the modulated current. The oscillating 
circuit consists of an inductance L1, made 
of 30 turns of No. 14 D.C.C. wire, wound 
on a tube 2” in diameter, and a .0015 
mf. variable condenser C1. In order to 
have different ranges of wave length, taps 
may be taken out at the 10th and 20th 
turns. The fixt condensers, C2 and C3, 
are the stopping and grid condensers, and 
have a capacity of about .0005 mf. and 
.0003 mf. respectively. However, -the 
exact value of the latter depends upon the 
type of tube used, and should preferably 
be found by experiment. The same miay be 
said of the grid leak, G.L., which is of the 
carbon type, and made variable by а con- 
tact sliding along it. Its total resistance 
may be 10,000 ohms. The grid inductance 
of the amplifier tubes is wound-on another 
tube, covering the inductance -L1 of the 
oscillatinz circuit, and consists of about 
56 turns of No. 22 wire, with taps taken 
every se en turns. This disposition allows 
the coupling to be varied by using one end 
or the other of this inductance. This coil 
may be seen on the right of Fig. 3. 


The plate and aerial inductances are 
wound ‘іп parallel" on the same 4” tube, 
that is, the winding is sterted with two 
wires, one being for the antenna coil and 
the other for the plate circuit of the ampli- 
fier. Thirty-five turns should be wound, 
making a total of 70, with taps taken every 
three turns after the 20th turn of the plate 
inductance, and every two turns after the 
fifth turn of the antenna coil. 


Since the adjustment of coils L2 and L3 
is not to be changed very often, it has been 
found unnecessary to mount extra switches 
on the panel; the taps on the coils are taken 
out in the form of small loops which are 
soldered on, and with which contact is 
made by means of a small bolt. Fig. 4 
shows how these taps are made on the coil 
L3, and the method of winding. 

In order to reduce the resistance, these 
two windings are made with No. 14 D.C.C. 
copper wire. The choke coil C.K., may 
be a standard one, of the type obtainable 
in any radio shop, but may easily be built 
as follows: 

The iron core dimensions are shown in 
Fig. 5, and the coil itself is wound on a form 
made of cardboard or strong shellacked 
paper; 2,000 turns of No. 30 5.C.C. wire, 
with a thin piece of paper separating each 
layer, should be wound. The weight of 
wire required for this winding is slightly 
over М pound. 

The amateur, who does not care to build 
a modulation transformer, may use a Ford 
spark coil, but we would recommend the use 
of a real transformer, which may be wound 
on a core of the same type and size, as for 
the choke coil, which is shown in Fig. 5. 

The primary, wound on a shellacked card- 
board form, consists of 300 turns of No. 
21 S.C.C. wire and is covered with one or 
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two layers of paper to separate the windings. 
The secondary, wound right over the pri- 


mary, should consist of 6,000 turns of No. gaa мни 


MUSICAL INSTRUMENT MAK 


In order to keep the grids of the modula- эро ranks, 


40 silk covered wire. URLIIZ R 


tor and amplifier tubes to the proper nega- 
give potential, a battery with a potential 
of about 20 volts should be used. A stan- 
dard “В” battery, of which the voltage may 
be adjusted by steps of 1.5 volts, is quite 
suitable for this purpose. 

In the circuit, the filament battery is 
used to supply current for the microfone 
circuit, and the filaments of the two modu- 
lator tubes are connected with the micro- 
fone to the switch S. W. The current may 
be cut off from these tubes and the micro- 
fone; when the set is used for straight C.W. 
or I.C.W. (Interrupted Continuous Wave.) 

If the set is to be used for transmission 
of messages with the last two systems, two 
binding posts should be provided for the 
connection to the key, and are to be short- 
circuited when the set is used for Radio- 
telephony. 

Consequently, this set may be used: 
. em е First, аз а Radiophone giving excellent 
I ANY dials give their modulation; second, as a straight C.W. set; 

‘manufacturers more third, by inserting a chopper in series with 
profit: none give their ; the key, as an interrupted C.W. transmit- 
users more satisfaction. ter; and fourth, as a modulated buzzer 
Make the old-timers”: set, if a buzzer and key are connected in 
t А : EE Л place of the microphone. The two last 
Nothing else will do. КА systems allow the use of an ordinary re- 
ceiver, such as a crystal set to receive the 
signals sent. As for the reception of speech 
no heterodyne or regenerative receivers are 
necessary. 










































WURLITZER will 
send you amy in- 
strument with com- 
plete outfit for a 
week's Free Trial 
in your own home. 
No obligation to 
buy. Return the in- 
strument at our ex- 
pense at the end of 
m the week, if you 

§ decide not to keep 
it. Trial won't cost 
you a penny. 


Monthly 
Payments 





3" Dial, 75c— with knob, $1.30 


374” Dial, $1.00—with knob, $1.70 
At all Radisce agencies, 


SSN 


i Of course, the greatest range is obtained > A few cents a day will 
А Ae rs place ra | when straight C.W. is used, but a fairly " X pay for inarumeptand 
A. H CORW 7 good range is also to be had with the two YY, gh : 
. IN & CO. Y other systems, i.e., 1.C.W. and modulated j / Complete 
4 West Park St., Newark, N. J. / buzzer. // ( Outfit 


SN 


s Д | - In closing, the writer wishes to say that, 
ГГ Г ГГ A | te best way to make this set is to build each 
part separately, then hook them up on a 
table, and try the set. If something is to 
be changed, such as the value of inductance 
to suit a particular case or installation, or an 
aerial already made, it may then be easily 
done. When everything is found O.K., the 
various parts may be mounted, either panel 
or cabinet style, as preferred, the connec- 
tions being made with No. 16 wire, and all 
the connections soldered. 


You get with the instru- 
ment everything that 
you need — velvet and 
plush lined carrying 
case with lock and key, 
all accessories, extra 
parts, self instructor, 
music, etc. — all at 
direct cost, practi- 
cally for the cost of 
instrument alone. 


Wurlitzer has made 
the finest musical 
instruments more 
than 200 years. 


All instruments in- 
cluding Pianos and 
Victrolas, are_em- 
braced in the Wur- 


Р litzer plan. 
Send 


for 


iN 


AT LAST 


A 100% 
"B Battery 


The Highest Grade 
B Battery at the 
Lowest Price. The 
Wizard is ready to 


serve you. 
Stop! RADIOPHONES ON POLICE AUTOS 
3 Wireless telephones recently installed on 
paying high prices for your B Batters, Buy the automobiles of the anti-burglar motor 
Кам jw one. AC IE. right fleet of the Pasadena Police Department en- 
price. е pay all parcel post charges and guar- | | able officers to communicate with head- 


antee our battery to give better satisfaction | | quarters while their machines are in motion. 
than any other B Battery. 














Volt- Every machine operated by the department 
Size Tops age has been so equipped. 
224 ; The appliance enables officers to tele- New 
4 a phone for reinforcements, if necessary 
1625 Variable 3 x4x654 4 . while pursuing motor bandits. Installation Hook 
1026 Do TÉ ӘН, 4 { of the phones on regular beats, to obviate Бубукан 


the stringing of wires for enlargement of the 
old call-box system, also is contemplated. 


instrument 
illustrated 
with prices, 
monthly payments and 
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y м ҸИ free trial blank. Book 
1 " 4 is absolutely free. Send 
BLANK CARTRIDGE PISTOL | „ги or pror. prancis». [E pter 
e Professor Francis Bacon Crocker, sixty, 
founder and vice-president of the Crocker- 
Wheeler Electric Company, at Ampere, N. 
J., and formerly for many years head of the 
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AN ` Department of Electrical Engineering at Ber DOLPH UE СОЛ Ohio 

e maa on Columbia University, died recently at his 329 S. Wabash Ave.,Chicago, Ill; 120 W. 42nd St., NewYork, М.Ү. 
appearance : home, No. 507 Madison Avenue, New York |: Send me your new catalog with illustrations in color 
Eus City. He had been ill for some time. and fall description of the Tarlitser СОР АЕ otter 


Funeral services were held at All Souls’ 
Unitarian Church, Fourth Avenue and 
Twentieth Street, New York City. He 
was former president of the American In- 
stitute of Electrical Engineering and of the 
New York Electrical Society. Professor 
Crocker, who was single, was author of SLIP ERU a He IE EET 
many books and articles on the manage- | frssssvssvssessvssssveesesoorscescessessereessesserssseseussnsennsnnnn08 
ment of electrical machinery, electric light- | Copyright 2921, The Rudolph Wurlitzer Co. 

ing and motors. 
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“RASCO HAS IT" 


F the past few months we have shown the amateur frater- 


nity what prompt shipments mean. 


99% of all orders are 


shipped within 24 hours and sometimes a good deal sooner. 

The radio fraternity today understands perfectly that the word 
“Rasco” is synonymous for service—marvelous service at that. 
We are showing a few unsolicited testimonials on this page, 
selected at random from hundreds that have reached us, and we 
only wish that we had sufficient space to print all of the enthusi- 
astic letters. This company is unique in that it sells practically 
no complete apparatus or instruments—only parts, raw material, 
etc, are sold. If you are interested in any of the goods listed 
below, it is vitally necessary that you have our catalog in which 
you will find all these goods. 





WHAT THEY SAY 


Gentlemen: А 
I received ту уагі- 
ocoupler rotor some 
time ago and it was 
even better than I had 
expected. The vario- 
coupler I am using 
sure brings the sta- 
tions in O. S. A. 
Wilson Kohli, 
351 So. Monroe St., 
Tiffin, Ohio. 





Gentlemen: 

Enclosed you will 
find an order for some 
of your small ports, 
some of which I have 
found to be entirely 
satisfactory. If this 
order is given the 
same prompt attention 
as my first, it will af- 
ford me the utmost 
satisfaction. 

W. E. Zingg, 
112 Abbott Ave., 
Ocean Grove, N. J. 





Gentlemen: 

I received the order 
you sent me in good 
condition. F certainly 
do appreciate your 
promptness in sending 
out orders. I have 
dealt with other large 


firms, but none of 
them give as much 
satisfaction as you do. 
Leonard Mayers, 
8809Hollybeach Ave., 
Woldwood, N. J. 





Gentlemen: 

I like your service. 
Herewith find another 
order. 

W. L. Fick, 
3391 Hayward Place, 
Denver, Colo. 





Gentlemen: 

The enclosed order 
is taken from the cat- 
alogue of a friend, 
twho was very enthu- 
siastic about your 
rapid service. 

Milton Weidling, 
870 Rockdale Ave., 

Cincinnati, O. 





Gentlemen: 

Have received two 
of your “Каѕсо” Dials 
promptly, and think 
there is nothing on the 
market equal to “Ras- 
co” Dials, considering 
quality апа price. 

Stephen S. Peszel, 
210 Fourth Ave., 

Schenectady, N. Y. 


Gentlemen: 

I received your cat. 
alog and I am very 
much pleased with it. 
I have two of the lat- 
est and supposed to 
be best books on radio 
and I find that there 
arc only seven of the 
fifty hook-ups in those 
books shown in your 
catalog. Your catalog 
is small in size, but I 
have learned my les- 
son not to buy a book 
becausc it is big and 
nice-looking. = 

Richard -W. Silbe 
3821 N. 13th St., 

Philadelphia, Pa; 


d 





Gentlemen: 

I received the small 
shipment of parts frm 
you some days ago 
and am much pleasêd 
with your promptness 
and care in executing 
the little order. I en- 
close another order 
for an assortment of 
small parts amounting 
to $2.86. 

W. S. McGann, 
Berry, Demoville & 
Co., Nashville, Tenn. 








WE GUARANTEE | 


EUERY ORDER DEALERS 


100 Park Place 


7 








New York SHIPPED WITHIN €17,228 SPEGUL 
24 HOURS семена сыны” ee 
THE “RASCO” CATALOG * Ss: rn uN TO e 


our own designs and look mighty band- 
some on any instrument. slant 
shaped bottom part gives these posts a 
very classy appearance, something you 
have never seen before. The top knobs 
are of composition, the bottom parts 
brass mekel plated lish. This is 
true of our posts Nos. 201-202 and 600, 
No. 201, "Rasco" Binding Post, 
Lr each, $0.10, doz. $1.09 
600, "Rasco" Binding Post, 


Ta thread, each, $0.12, doz. $1.25 
re —M— 


3 RASCO POSTS 
Nos. 650 and 651 made en- 
turely in composition with a 
hexagonal ass nut in 
center. 
No. 650 has "а machine 
screw. No. 651 has bottom 
wood screw. Мо, 202 is 
nickel plated at bottom 
rt. 
"№. 650, Post, each, 
$0.08 
No. ens P. each, 
No. 202. each, 
eso 1 


There аге many radio catalogs, but the “Rasco’’ catalog marks a radical change for the simple reason that it 


CONTAINS 50 VACUUM TUBE HOOK-UPS 


This is the one and only radio catalog containing such wonderful free information. Complete hook-ups 
of all important vacuum tube circuits are given in clear diagrams with complete explanation. Just to 
name a few:—The V.T. as a detector; detector and one-step amplifier; regenerative circuit; De Forest ul- 
traudion; V.T. to receive undamped and spark signals; Armstrong circuits; one step radio frequency 
amplifier and detector; three stage audio-frequency amplifier; short wave regenerative circuits; V. Т. radio 
telephone; 4-stage radio trequency amplifiers; radio and audio frequency amplifier, inductively coupled ampli- 
fier; Armstrong superautodyne; radio frequency amplifier and crystal detector; C.W. transmitters; self- 
rectifying 2 tube C.W. transmitter; У.Т. transmitter with 6 volt battery; radiophone using plate and grid 
modulation: one tube radio transmitter and receiver; experimental radiophone; radiophone using Colpit oscil- 

or circu 

This list is only a partial one. You must positively see this wonderful book to appreciate it. 

It is made to fit the pocket—has heavy covers to withstand the wear and tear which it is suro to 
have at your hands because it will be your constant companion, 

And Oh yes} Before we forget it. If you are in need of the following, remember *'Rasco has М”, These 
are only a few things contained in this catalog. Lugs, Nuts, Dials, Knobs, Washers, Crystals, Litz Wire, 
Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Swit:h Parts, Metal Ribbon, 
Carbon Balls, Binding Posts, Switch Points, Switch Levers, Carbon Grains, Metal Pointers, Contact 
Points, Low Melting Metal, Carbon Diaphragms, Screws, Copper Strip, “Spaghetti,” Name Plates, Sliders, 
Mica, Switches, Resistance Wire, Variocoupler Rotors, Test Clips, Condenser Plates, Condensers, Antenna 
Connectors, Threaded Brass Rod, Ground Clamps, Etc., Etc. 
fees M Маюк бопса pd піознзцсав, On account of its great cost, this catalog cannot be distributed 

е. will on o ш : 2 
pon receipt of 15c in stamps or coin. 












} 
$0. 
65 Dozen. each stvle $0.90 202 
RASCO SWITCH POINTS 


Our switch points are made of brass, nickel plated and polished, The 
following seven sizes have been found the most popular, 





Remember that this business was originated with 
the sole purpose to cater to the amateur who has small 
orders. ALL OF OUR ORDERS ARE SMALL and that is 
why your small order will never be side-tracked by us. 
One trial order will make you a life customer, You can 


order from the above illustrations. “Ме 
S eri can only stick 
z you once.” 


Try us witha 
50c order, 

















thick; stem 4% . each, $0,034; dozen, $0.40 
” thick; stem 4-36 each, $0.0314; dozen, $0.40 

"thick; stem 4-36 each, $0.034, dozen, $0.40 ' 
" thick; stem 4-36, each, $0.0314; dozen, $0.40 
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ACME 


AMPLIFIER 
DETECTOR 





HEN on your vacation, 

take an ACME amplifier 
and detector. Small, efficient 
and reasonably priced. At all 
leading radio dealers. 


ACME APPARATUS COMPANY 


196 Massachusetts Avenue 
Cambridge, 39, Mass. 


Transformer and radio engineers and manufacturers 








Radio Specials 


4 for September 


Roller Smith Radio Fre- 
quency Amp. Meters. . Were $7.50 
Now 5.75 
Western Elec. Phones...Were 15.00 
Now 12.00 
Interphone House Sets. . . Were 13.00 
Now 10.00 


B Batteries Variable, large 
Se. evene 


......Were 3.00 
Now 2.50 


Send 10 Cents for Our Latest 
Wireless Catalog 


American Electro Technical App. Co., 
235 Fulton St., Dept. S, New York, N. Y. 















LEARN WIRELESS 
At the OLDEST, LARGEST and BEST EQUIPPED 
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"Worth $100 a Year For Life™ 
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Dept. 102, Topeka, Kans. 
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~it Turn your talent into money. We 
2 show you how. Our students are 
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Course. Also Resident Classes. Illustrated Cat- 
alogue FREE. COMMERCIAL ART SCHOOL, 
Dept. 753 16 S. Michigan Ave., Chicago, lll. 
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Popular Astronomy | 
By ISABEL M. LEWIS, M. A. 
(Continued from page 433) 
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comparatively large particles near the sur- 
face. The reddish color of the sun, moon 
and even of the stars and planets, when 
seen near the horizon, as well as the beauti- 
ful sunset tints, in which reds and pinks and 
yellows predominate, are due to the fact 
that these rays of longer wave-length are 
more successful in penetrating the dense, 
dust-ladened layers of the lower atmos- 
phere. It is to be free of the dust and im- 
purities as well as the unsteadiness of the 
lower atmosphere, that observatories are 
built at high altitudes whenever possible. 


When there have been unusually violent 
volcanic eruptions, and great quantities of 
finely-divided dust have been thrown into 
the upper atmosphere, the effect upon the 
blue and violet rays from the sun is very 
great. The volcanic dust particles are so 
large, that instead of bending these ravs 
of shorter wave-length, as do the oxygen and 
nitrogen of our atmosphere, they reflect 
them back to space and so decrease the 
amount of light and heat received from the 
sun. Forthis reason the general tempera- 
ture of the earth is lowered by violent vol- 
canic eruptions. Unusually cold periods, 
that lasted for months, followed the terrible 
eruption of Krakatoa in 1883 and of Katmai 
in 1912. 


At times when much dust is present in the 
atmosphere, the sky has more of a milky 
white color by day due to the reflection of 
sunlight from the dust particles and the sun- 
rise and sunset colors are particularly gor- 
geous with reds predominating. At such 
times the blue and violet rays are almost 
completely shut out, and the red, orange 
and yellow rays are powerfully diffracted 
and scattered by the dust particles in the air. 

The twilight glow that is visible for some 
time before sunrise or after sunset is, of 
course, entirely an atmospheric effect 
caused by the reflection of sunlight to our 
eyes from the upper atmosphere, upon 
which the sun is shining, while it is, itself, 
concealed from our view below the horizon 
The atmosphere extends in quantities 
sufficient to produce twilight to an elevation 
of about sixty miles. 


When all the rays of which sunlight is 
composed are reflected in equal proportions 
we get the impression of white light. Dust 
and haze in the air by day reflect all rays 
strongly and give a whitish color to an 
otherwise blue sky. Brilliant white clouds 
appear white, because they are reflecting all 
rays equally. Clouds or portions of clouds 
appear black when they are in shade or, at 
time, by contrast with portions that are 
more strongly illuminated, or when they are 
moisture-laden and near the point of 
saturation, when they are absorbing more 
light then they reflect. At sunrise and sun- 
set, when the light that falls upon the 
clouds is richest in red and orange and yel- 
low, clouds reflect these colors to our eyes, 
and we see the brilliant sunset hues, which 
are more intense, the more the air is filled 
with dust and impurities. 


The familiar and beautiful phenomenon 
of the rainbow is produced by refraction, 
reflection and interference of sunlight 
in drops of falling water, such as rain 
or spray. As the ray of sunlight enters 
the drop of water, which acts like a tiny glass 
prism, it is refracted or bent from its course 
and spread out into its spectral colors. Re- 
flection of these rays next takes place (once 
or twice, according to whether the primary 
or secondary rainbow is being formed) from 
the inside of the drop and a second refrac- 
ion of the reflected ray takes place as it 
leaves the drop. The smaller the drops the. 
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HIGH SCHOOL 
COURSE IN 


TWO YEARS 


You Want to Earn 


e 
Big Money! 

And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation, All this you 
must be able to do before you will 
earn promotion, 


Many business houses hire no men 
whose general knowledge is not equal to a 
high school course, у? Because big 
business refuses to burden itself with men 
who are barred from promotion by the lack 
of elementary education, 


Can You Qualify for 
a Better Position? 


We have a plan whereby you can. We 
can give you a complete but simplified high 
school course in two years, giving you all 
the essentials that form the foundation of 
practical business. It will prepare you to 
hold your own where competition is keen 
and exacting. Donotdoubt your ability, but 

e up your mind to it and you will soon 
have the requirements that will bring you 
success and big money. YOU CAN DO Yr- 


Let us show you how to get on the 
road to success, It will not cost you a single 
working hour. We are so sure of being able 
to help you that we will cheerfully return to 
you, at the end of ten lessons, every cent 
you sent usif you are not absolutely satisfied. 
at fairer offer сап we make you? Write 
today. It costs you nothing but a stamp. 


AMERICAN SCHOOL 
Dept. H-6 26 Drexel Ave. & 58th St., Chicago 
J © GED © GD 6G 6 GD © 
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"American School! 


Dept. H-6 26 Chicago, Ш. 
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In two years 
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RADIO MEN— 
read 2 ZL’s letter: 


“ГНЕ Paracon К. А. TEN re- 

ceiving set has proved entirely 
satisfactory, and has done every- 
thing you claimed it would do. 
It is remarkably efficient and se- 
lective on all wave-lengths. It has 
proved especially satisfactory for 
C. W. work, because of the com- 
plete absence of all capacity effects.” 


(Signed) J. O. Smith (2ZL) 


PARAGON R. A. TEN 


regenerative receiver well deserves this hearty 
endorsement. Mr. Smith, whose station at 
Lynbrook, L. I., has been heard all over the 
country, is one of our leading amateurs. He 
has had ample opportunity for comparisons, 
and his experience in radio lends weight t» 
this expression of approval. 


Scores of other amateurs have had similar 
results with Paragon. The East Side Y. M. 
C. A. Radio School tested Paragon in direct 
comparison with other leading makes of re- 
generative receivers, and reported that 
‘Paragon fulfilled every advertised superiority.” 
> 


Ask your radio dealer to show you a 
Paragon К. A. Ten. If he hasn't one 
in stock, he will gladly get one for you. 
The seals have now been broken to show 
you the splendid inside construction. 


RADIO CLUBS: Be sure to send 
for information at once about our 
special offer to recognized radio clubs. 
For a short time only, you will have the 
opportunity of securing a genuine Par- 
agon for your club house, absolutely 


FREE. 
ALL AMATEURS: Send for FREE 


descriptive leaflets about Paragon and 
Phonetron, the improved type of loud 
speaker. Creco Catalogue, 25 cents. 


CONTINENTAL 
Radio and Electric Corp. 


J. DiBlasi, Sec. J. Stantley, Treas. 
Dept. А18 6 Warren St. New York 


MEL есы. 
KNOBS 


We have a large stock of 
knobs as illustrated. This 
knob is made of ‘‘Insulate” 
and is 1 inch in diameter with 
a %-inch {у threaded shank. 

Just the thing for rotary 
Switches. 

No. 4 Knob, each 15c; Per dozen $1.50 
Shipping weight, each 2 ozs., per doz. 1 Ib. 
OTHER BARGAINS 
Young & McCombs rotary spark кар, shipping weight 4 Iba. $16.00 


Young & McCombs saw tooth rotor, shipping weight 1 Ib. $4. 

; Forest variable condenser, shipping weight 2 lbs special 
1 o d I RSET Ne ame | § 
Skinderviken transmitter buttog, shipping weight 4 oz. 1.00 
Acme 1-2 K. W. semi-mounted transformer, shipping weight 30 
Ibs. . . А . . . . А . . . . . $22.00 
Send 15c for our big illustrated catalogue. Thin amount may be 
leducted on your first order for $1.60 orover. High printing costs 
make free distribution impossible. 


ELECTRICAL SPECIALTY СО. 
Dept. Е, 48-50 S. Front St. Dept. E; 20 N, pth, St. 


Columbus, Ohio ladelphia, Pa. 
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more brilliant is the rainbow and the aedi 
in color. The most brilliant rainbows are 

produced by drops between 0.2 and 0.4 
mms. in diameter. In addition to the pri- 
mary bow, which has a red outer border 
with radius of 42°, there is the secondary 
bow with radius of about 51? and with 
colors reversed, the red being on the inner 
border; the supernumerary bows which are 
narrow bands of red, or green and red, ap- 
pear parallel to the primary and secondary 
bows along the inner side of the primary 
bow and theouter side of the secondary bow. 
No rainbow arches ever appear between the 
primary and secondary bows, and it can be 
shown, in fact, that the illumination be- 
tween these two bows is at a minimum. 


The primary, secondary and supernumer- 
ary bows all lie opposite the sun in the 
direction of the observer's shadow and the 
observer must stand with his back to the sun 
in order to see them. The primary and 
secondary rainbow arches are arcs of circles 
that have their common center on the line 
connecting the sun with the observer and at 
a point as far below the horizon in angular 
distance as the sun is above the horizon. It 
is, therefore, never possible to see a rainbow 
arch of more than a semi-circle in extent 
unless the observer is at an elevation above 
the surroundinz country, under which cir- 
cumstances it might be possible to see a 
complete circle formed by the rainbow. 


The highest and longest arch appears 
when the sun is on the horizon, and the 
greater the altitude of the sun the smaller 
and lower the visible arch. As the angular 
radius of the primary bow is 42? and of the 
secondary bow 51? and as the common cen 
ter of the two circles is always as far below 
the horizon as the sun is above, it is never 
possible to see either primary or secondary | 
rainbow when the altitude of the sun is over | 
51°, or the primary bow when the altitude | 
is over 42°. For this reason rainbows arc 
ravel 7 seen at or near noon in mid-latitudes, 
since the sun is there usually at an elevation 
of more than 42? at noon, especially in the 
summer season, which is also the most favor- 
able season for rainbows, owing to the 
greater likelihood of rain and sunshine oc- 
curring simultaneously. 





The light, whi-h comes to an observer 
from the primary bow is once reflected with- | 
in the drop, and that which comes from thc 
secondary bow is twice reflected within the 
drop. The sharper and brighter light 
therefore comes from the primary bow of | 
42° radius. The space between the two| 
bows is particularly dark, because it can be 
shown that the drops there do not reflect 
any licht at all. 


The rainbow colors are rarely pure or ar- 
ranged in spectral order, owing to interfer- 
ence of licht waves. It is the interference 
of licht waves from different parts of the 
same crop that produces the bands of al- 
ternate maximum and minimum brightness, | 
that lie below the primary bow and beyond | 
the secondary bow. The red or other bands 
of maximum brightness produced thus by | 
interference, are called the supernumerary | 
bows, and they are always found parallel to | 
the primary and secondary bow within the | 
former and above the latter. 





The distance of the rainbow from the 
observer is, of course, the distance of the 
drops that form it. A rainbow may be 
formed by clouds several milcs distant or by 
the aid of the garden hose on our lawn. № | 
two observers can see exactly the same rain- | 
bow because the rainbow arch encircles the 
surface of a cone whose vertex is at the ob- 
server's eye and no two such vertices can 
exactly coincide. Two observers see rain- | 
bows formed by different drops. 


Refraction of light by ice-crystals in 
clouds produces many temporary color 
effects, such as halos of various types 
around sun or moon, vertical light pillars, 
circumzenithal arcs, and parhelia—''sun- | 
doss"— or paraselenae—"'moon-does — | 
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Put up a complete radio 
station in two hours 


N ABC UNIT receives wrrelear telephone, tele- 
A graph. time signals, Government marker reporta, 
news items, etc 
Simple to operat: st turn. ese dial No battery, 
bcense or radio ce needed Guaranteed by 
leading radio manufacturers 
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plete station included in ABC “Completion Package" 
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ACE Type ATC Audion Control Cabinet.....$12.00 
Of course we manufacture a complete line of other 
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Fasy toLearn 


WIRELESS 


Big Jobs for YOU 


Wireless expansion sweeping over 
world like wildfire! E portunities now open 
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which are luminous spots at equal altitudes 
with sun or moon—one to the left the other 
to the right, at an angular distance of 22°. 

The most usual form of halo is that of 22° 
radius. This is a luminous ring of light sur- 
rounding sun or moon, with the inner edge 
red and sharply defined and the spectral 
colors proceeding outward in order; tho red 
is frequently the only color visible, the re- 
mainder of the ring appearing whitish. 
Since the halo is produced by retraction of 
light thru ice-crystals, and is due to clouds 
of a certain type gathering at high altitudes, 
it is always a very good indicator of an ap- 
proaching storm. 

Coronas are luminous rings showing the 
spectral colors in the reverse order, that is, 
with the inner edge blue instead of red. 
They are usually of very small radius, 
scarcely two degrees, closely surrounding 
sun or moon and are produced—not by re- 
fraction—hut by diffraction or a bending 
aside of the rays as they pass between— 
without entering—very small drops, of 
water in clouds. As in case of refraction, 
the red rays are turned from their course 
the least and the violet rays the most. 

Many of these phenomena—halos, lumin- 
ous spots, vertical pillars and arcs of light 
may, at times, be seen simultaneously, 
when clouds of ice-crystals are forming 
around the sun or moon. "They then pre- 
sent a very complex and beautiful outline of 
luminous circles, arches and pillars that have 
a mysterious and almost startling appear- 
ance when the cause is not clearly under- 
stood. 

We have found then that sunlight is made 
up of rays of many different wave-lengths 
and colors and that the atmosphere acts 
upon these rays in various ways. It reflects 
them or turns them back on their course; it 
refracts them as they pass thru the gases of 
which it consists, or thru the water vapor 
and ice-crystals suspended in it, thus sifting 
out and dispersing the rays of different 
colors and wave-lengths and producing 
beautiful color effects; it diffracts them or 
bends them aside as they pass between the 
fine dust particles and small drops of water 
in the air, again sifting out the rays of 
different colors and producing color effects 
similar to those produced by refraction; it 
also scatters and disperses, thru the action 
of the molecules of oxygen and nitrogen in 
the upzer strata, the blue and violet rays of 
shorter wave-length and thus produces the 
blue color and brightness of the sky; it pro- 
duces beautifully colored auroral streamers 
and curtains and rays of 11:1: thru the elec- 
trical discharges resulting when the rarefied 
gases in the upper air are bombarded by 
electrified particles shot forth from the sun. 

It is our atmosphere, then, that we have 
to thank for all these beautiful displays of 
color that delight our eycs and give pleasure 
to our existence, as well as for the very fact 
of our existence upon a planet that without 
its presence would be an uninhabitable 
waste, covered only with barren rocks. 





DISSIPATING LONDON'S FOG 


A London "particular", which is the na- 
tive's name for his dearly beloved pea-soup 
fog, operates to paralyze the street traffic 
of the English metropolis. Hopes have 
long been entertained that some way may 
be found of eliminating it, but a recent 
paper by Sir Napier Shaw is to the effect 
that it is impossible to do so, without abso- 
lutely prohibitive consumption of fuel, if 
it is to be done by heating the air. The 
author of the paper even gave figures on 
the clearing of fog from an aerodrome of 
very limited area and showed that it is 
practically impossible. The latter is a 
very important thing to be done, because 
aviation in England for commercial pur- 
poses is greatly restricted by the dense fogs 
so common there. 

How much the almost ultra-microscopic 

rticles from the combustion of soft coal 
fave to do with the fogs is not perfectly 
clear. 


Electrical 


Education 
Practical-Theoretical 


ERE is just the electrical education 
you want—quickly and thoroughly 
covered—in America's Greatest Llec- 
trical School—the School of Engineer- 


ing of Milwaukee. There's a course 
hcre for any man who wants electrical 
training—even if he has had very little 
education and no electrical experience. 


Prepared for Bigger Jobs 


Thousands of men are prepared here for bigger 
jobs in ail branches of the electrical business. 
Courses are especially arranged to fit any man 
fcr the very job he wants—in the shortest time 
and without wasting effort on stucies that are 
not absolutely necessary. Along with the daily 
practical laborator y work, the student is taught 
the necessary theory and mathematics—the 
hows and whys—which give him a fundamental 
foundation for advancing higher and higher, in 
the great electrical field. Theory, mathematics, 
drafting and practice—all go hand in hand. 


The 6 Months’ Course 


makes you a practical and theoretically trained 
electrician. It includes instruction in electric 
light and motor wiring, direct and alternating 
current, motors, generators, transformers and 
testing. This work includes actual performing 
of practical examples, with your own hands on 
regular standard electrical equipment—just as 
it is done in the field. 


The 3 Months’ Courses 


are of two kinds—one covering electric light 
and motor wiring—the other Direct and Alter- 
nating Current, motors, generators, armature 
winding and transformers. These courses are 
thorough and complete in both theory and 
daily practice. 


Don’t Delay Action 


Don't delay in deciding on the matter of educa- 
tion—remember it means your life success. If 
you want the best practical electrical training 
in the country—mail the coupon belew to the 
School of Engineering—get the details of this 
great school. , If there's an obstaclein your way 
—financial or otherwise—talk it over with us— 
we may be able to help you. 

Read the coupon below—then fill it out and 
mail it—you'll not be obligated. 


of Milwaukee 
2 BROADWAY 
Milwaukee, Wisconsin 
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Gentlemen:— 

I am interested in the course I bave marked 
below withan X. Please send me catalog and other 
necessary information. It is understood I am not 
obligating myself by mailing this coupon. 

Cj 6 Months’ course— Practical and "Theoretical 
Electrician. 

Г) 3 Months’ course—Electric Light and Motor 
Wiring. 

Г] 3 Months’ course in Direct and Alternating 
Current, Armature Winding and Trans- 
formers. 
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LEARN WIRELESS 


AT HOME 
The Demand for Good Wireless 
Operators Far Exceeds the Supply 


The New York Wireless Institute will make you an operator—AT 
HOME—in your spare time—dquickly, easily and thoroughly. No 
previous training or experience required. Our Home Study 
Course has been prepared by our Radio Expert, L. R. Krumm, 
formerly Chief Radio Inspector, Bureau Navigation, №. Y. Ex- 

rts able to impart their practical and technical knowledge to 

“OU in an easy to understand way. The graded lessons 
mailed you will prove so fascinating that you will be eager for the 
nextone. The instruments furnished /7ее, will make it as easy to 
earn the Code as it was to learn to talk. All you will have to do, 


is to listen. 

A Wireless Operator can visit all 
Travel the World Over parts of the world ‘and receive fine 
pay and maintenance at the same time. Do you prefer a steady 
position without travel? There are many opportunities at the nu- 
merous land stations or with the Commercial Wireless or Steamship 


Companies. 

BIG SALARIES Wireless operators receive salaries 
from qus to $200 a month and it 

Isonly a stepping stone to better positions. 

is practically no limit t 

who but yesterday were 





o your earning power. 
ireless Operators аге now 
holding positions as Radio 
Engineers. Radio Inspec- 
tors, Radio Salesmen at sal- 
arles up to 
$5000 ayear. 







This wonderful Set for learning the code furnished 


free with our course 
FREE Instruments and Text Books 
We furnish free to all students, during the course, (he 
wonderful receiving and sending set exactly as produced in 
the illustration. This set is not loaned but GIVEN to all 
students completing the course. 


ктар used by several Departments of the U. | Easy Payments 
А small pasment 

"anada. Start the КАШЫ enroll you. 
hone to your ear and | payments во eas 
that anyone ambi- 


tious to enter the 


Omnigraph, 
this remarkable invention will send you Wire- 
less messages the same as thoi you were 
receivin, them, through the air, froma Wire- 
less Station hundreds of miles away. When 
you apply for your license, the U. S. 

ї test you with the Omnigraph--the 
same model Omnigraph as we furnish to оог | Send for FREE 
students. Askany U. S. Radio Inspector to Booklet 
verify this. e 

Without obligating 
FREE Post-Graduate Course | for "our “Booklet 
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NEW YORK WIRELESS INSTITUTE 


Dept. 217, 258 Broadway New York City 
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H NEW YORK WIRELESS INSTITUTE 


@ Dept. 217, 258 Broadway New York City 


Send me, free of charge, your booklet ''How to Become an Ex- 
ф pert Wireless Operator," containing full particulars of your 
9 Course, including your Free Instrument offer . 
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WIRELESS FOR EVERYBODY 


Here’s the Wonderful Little Radio Set 


that was described in 
April's Radio News, 
page 680. Just the 
thing for Boy Scouts, 
Campers and for use 
on bicycles, etc. Com- 
plete in every respect 
and guaranteed to 
give complete satis- 
faction. 
Just your 
| aerial and 
] phones and you are 
{ ready ќо receive 
messages. Tunes to 
800 meters and re- 
ceives telegraph mes- 
sages within 1,000 
mile radius and wire- 
less telephone messages within 30 mile radius. 
I 















connect 
ground 


Type S8 (аз illustrated) price ............. $7.50 
Type S8 A complete (incl. phone, aerial, insu- 
lators and instruction book) ............ $12.50 


Dealers! Write for attractive offers 


RADIO SERVICE & MFG. CO. 
Worlds Tower Bldg., West 40th St., New York City 


Manufacturers of Complete line of 
Radio Apparatus 








IRELESS CATALOG 
JUST OUT 195 1n stamps or coin brings 


new loose-leaf catalog—150 
pages giving C. W. Hookups, Regenerative 
Hookups and all instruments needed for 
wireless receiving and sending sets—a broad 
Tices—places you on mailing list to receive 


range of 

Dies Paco aor tess E 
latest MAGECO apparatus. Write today. 
Gerken Co., 109 Radio Bldg., Toledo 





|line with the lock dog. 
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Opening Safe Locks 


By JACK HARTMANN i 
(Continued from page 424) i 
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the second tumbler once. , The third part 
of the combination is Right until 30 comes 
to the mark 2 times. The first time the 
dial is turned only the drive wheel turns; 
the second time it is turned tothe right, the 
drive wheel has been turned twice, and the 
third tumbler once. The fourth (and last) 
part of the combination is Left, until 40 
comes to the mark. This, in many cases, 
will only be part of a turn. 


The Hall lock is a ‘‘double spindle” or a 
"separate-from-the-dial" spindle lock. Other 
makes have a single spindle, the dial spindle 
goes thru all of the wheels, e. g., S & С, 
Yale, and other makes. 


When the dial was turned 4 times to the 
Right and stopped at 10 the slot in tumbler 
No. 1 was left in line with the lock dog. 
When turned 3 times to the Left and stopped 
at 20 the slot in tumbler No. 2 was left in 
line with the lock dog. (As we turned 4 


| times to the right and only 3 to the left we 


did not disturb set tumbler No. 1.) Turning 
2 times to the right and stopping at 30 left 





the slot in tumbler No. 3 in line with the 
lock dog (and did not disturb tumbler No. 
2). Turning 1 time to the left and stopping 
at 40 brings the slot in the drive wheel in 
(This was only 
one, or part of a turn, and did not disturb 
set tumbler No. 3.) Now all of the slots 
are in line ready for the lock dog to enter. 
In some makes of locks it enters from the 
top, in some from the left; in others, from 
the bottom. In good locks the lock dog is 
a part of the lock proper, but in the poorer 
grade it is just a part of the bolt bar. In 
some locks the dial turns to the right (last 
turn) raising bolt stop which gives free 
passage to bolt bar when the handle is 
turned. Again, in certain makes, the tee 
handle is turned (after combination is set) 
which slides the lock dog into tumbler slots. 





When a combination is being set-to open 
a safe, the only thing that can be "felt" or 
"heard" is the lugs or screws striking to- 
gether and this is perhaps what writers, 
both fiction and scientific, think are 
tumblers ''dropping," and which, I pre: 
sume, is responsible for the statement 
on page 974, “With the aid of Rochelle 
salts and a sound amplifier, the almost 
noiseless falling of the tumblers is magnified 
many times." I do not doubt that this 
apparatus will magnify sound, but what 
good does it do when used to open a safe? 
Magnifying the sound of the tumbler lugs 
or screws striking will not help to open a 
Safe, for when the lugs are in that position, 
or anywhere near that position, the combi- 
nation is far from set. Does the statement, 
"How to open a safe, without knowing the | 
combination or wrecking the strong box, 
was next denonstrated," refer to a fact or 
a near-fact? The vibration of the "falling" 
tumblers may throw the salts into spasms 





—they may cause it to amplify and magnify, 
until it becomes a veritable shriek of agony, 
but I don't believe if it shot thunder and 
lightning and cracked like a 14-inch gun, 
it would help to open a safe. 


For the past few years I have been cor- 
responding with Safe men all over the United 
States and some in Canada but in all this 
correspondence I have never run across 
anything that at all resembles a “touch 
system," or anything that would lead one 
to believe that such a system existed. Some 
of my correspondents have served terms 
in our worthy institutions, the peniten- 
tiaries, including Sing Sing, San Quentin, 








Aspirin 


Always say ''Bayer" 


Unless you see the name “Bayer” 
on tablets, you are not getting gen- 
uine Aspirin prescribed by physi- 
cians for 21 years and proved safe 
by millions. Directions in package. 


Aspirin is the trade mark of Bayer Manu- 
facture of Monoaceticacidester of Salicylicacid, 





Se». 
FREE! 


Send today for a free 
sample copy. 


Each issue is chock full 
of clean, inspiring sto- 
ries by the very best 
boys’ writers, pictures 
by prominent photogra- 
phers, illustrations by leading artists. Beautiful 

ig pages with covers in colors. Every feature, 
department, story or article in the magazine will 
be wholesome and helpful as well as interesting. 

E BOYS’ MAGAZINE will give you entertain- 
ment, instruction and the inspiration to scone 
plish big things. It is filled with the kind of matter 
"et delights boys' hearts and makes good citizens. 

rop us a line today. We want you to read 
BOYS" MAGAZINE-the liveliest, "" pepplest" and 
best boys’ periodical in America. Remember we'll | 
send you a copy absolutely free. Address 


THE SCOTT F. REDFIELD CO. 
2648 Main Street, Smethport, Ра, 


(THE BOYS’ MAGAZINE is on sale at all 
news-stands, 15с a copy) 


Don’t Wear a Truss 


We Guarantee 
Your Comfort 


with every Brooks’ Appliance. 
New discovery. Wonderful. No 
obnoxious springs ог pads. 
Automatic Air Cushions. Binds 
and draws the broken parts 
together as you would a broken 
limb. No salves. No plasters. 
No lies. Durable, cheap. Sent on 
trial to prove it. Full information 
and booklet free. 
~ С. Е. BROOKS 

203F State St. Marshall, Mich. 


DEAFNESS IS.MISERY 
I know because I was Deaf arid had Head bs 
for over 30 years. My invisible Antiseptic Ea! 
M Drums restored my hearing and stopped Hea: 


Existe 
ga 5 NUS Za? 









Noises, and will do it for you. They are Tiny 
egaphones. annot be seen when worn. Effec- 
tive when Deafness is caused Жл ог һу 
Perforated, Partially or Wholly troyed Natural 
Drums. sy to pu to take out. Are 
*'Unseen Comforts.’ xpensive. Write for 
Book! et and my sworn statement of how I recov- 
g. 
A. O. LEON. 


Buite 369, 70 Sth Avenue 


ARD 
Now York City 
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Fort Worth, etc. and these gentlemen A Bo ok on Perfect Health 
»Vi-Rex Violet Rays--FREE 


certainly would know it, if such a system 
did actually exist. They wouldn't go to all 
of the trouble of blowing the doors out, or 
Why Suffer from Impaired Health and Vitality? 
Why Lose Your Good Looks and Energy? 
Why Be the Victim of ills and Ailments? 


| even drilling and “puffing,” if there is a 
way to merely manipulate the dial, and 
VI-REX VIOLET RAYS ARE 
THE BEST HEALTH INSURANCE 


^ “listen to," or "feel" the tumblers “fall,” 
Better Than Medicine. Better Than Massage. Better Than А-у of the Commo ly 


or any other way to tell what is going on 
on the inside of the lock. Any time you 
Approved Treatments. Better Than Travel, Change of Air or Cha..ge of Cim... 
The Violet Ray, as used in the treatment of the body, send a 


meet a man who claims that he can open 
a safe or vault by the feel of the tumblers 
dropping, or by hearing them drop, you 
have either found a man who is mistaken, 
spray of mild, tiny currents through every part and organ ; flowing 
through each infinitesimal cell, massaging it, invigorating it, and 
vitalizing it. That is why one is left with such a delightful feeling 
of health and buoyant energy after Violet Ray treatment. 


who is a super-human, or just a plain liar! 
Herewith I present two sketches and two 
The Vi-Rex is not a Vibrator. It does not contract the muscles 
or shock the nerves. Its magic rays pass through every cell and 


| illustrations of three well known safe and 
tissue, creating ‘‘cellular massage’’—the most beneficial electrical 


yault locks: 
treatment known. It leaves no soreness after ux, on.  : d ‘lightful 


Figure 1 illustrates a double-spindle or 
а separate-from-dial-spindle lock. Figure 2| 

sensation of agreeaole relief. Violet Rays penetrate glass, yet are 
harmless even to infants. No shock. No vibration. 


shows a direct shaft lock, The cover has 
Send for Free Book and Trial Offer 


been removed to show working parts di- 
rectly from the rear. When all three slots 
{A, B, C) in the three tumblers (or wheels) 
(О) have been turned until they are under 
* the lug (E), indicated by dotted lines, the 
| eombination is set, for as soon as they are 
| 3 
Take twenty Vi-Rex Violet Ray treatments in your own home. These treatments would 
cost you $50 to $100 if given by a physician or beauty specialist. Now, through our special, 
liberal offer, you can try Vi-Rex Violet Ray treatments without risking a penny. Use 
this wonderful machine which attaches to any lighting socket for ten days. If you do 
ot find quick relief, if you do not feel better, sleep better, eat better, look better, send it 
hack and you will not be out one penny. Prove to yourself that Violet Rays bring you 


| in this position the lock dog (Е) falls, lug 
(E) entering tumbler slots (A, B, C) and 
the magic of electricity in its most wonderful curative form. Simply mail. the coupon 
or write a postal Do it now, before our special trial 


the projection (G) of lock dog hooks over 
ofcr is withdrawn. 





























the arm (H). The dog stop (I) no longer 
offers obstruction to the lock dog for the 
lock dog is below the lowest point of the 
stop (I). When the dial is turned to the 
tight last time (which it always is on this 
type of lock) the arm (H) is hooked over 
(G) sliding the lock dog (F) under the dog 
stop (I) and raising the bolt stop (J), which 
givcs passage to the bolt bar when the han- 
dle is turned. The point or projection (G) 
rides on the spincle disk and keeps the lug 
(E) from rubbing on the tumblers excepting 
| however whem the point (G) crosses the 
space or pocket between (Н) апа (L) of E ILLE ar [е c-o6v666n 
spindle disk. This prevents ''feeling" out ў \ 
the tumblers. | жа i оросо А А о ае КОВ 
Figure 3 shows a different make of lock 
but it works on the same principle as the | D OERMEDE EE ETT ET 
one shown in Fig. 2. Figure 4 shows lock 
of the same make as shown in figure 3. On 
this lock the lock dog enters from the bo:- | 
tom instead of from the top. In Fig. 3 
the lock dog drops from its own weight, 
while in Fig. 4, the heavy end (A) causes 
it to enter, but both are direct shaft locks. 








Vi-Rex Electrie Co., Dept. 49, 
326 W. Madison St., Chicago, 111. 


Please send me without cost or obligation your free 
book deseribing your wonderful Violet Ray machine, 




















Blackheads—Acne Eruptions 


Now Are Easily Removed at Home at a Small Cost! 


Banish those unsightly blemishes easily and quickly by using "CLEAR-TONE"-a simple home 
treatment that has cured chronic cases of long years standing, Use like toilet water. Leaves the 
skin clear, smooth and without a blemish. Has made many friends with both men and women, 
Elegant for men after shaving. If you have Pimples, Blackheads, Acne Eruptions on the face о! 
body, Enlarged Pores, Ойу or Shiny Skin—never mind how bad—“CLEAR- ONE” has cured the 
worst cases Г ever saw. FREE ~simply send name today for FREE Booklet, "А CLEAR-TONE SKIN," 
telling how I cured myself after being afflicted for 15 years. And I know every embarrassment one ha: 
to endure with a bad complexion. $1,000.00 Cold Cash says I can clear your skin of the above blemishes 


E. S. GIVENS 168 Chemical Building KANSAS CITY, MO. 


Often we hear some one saying that it is possible 
p to work out or try all of the possible combinations 
on a safe or vault leck. It is possible and it works 
well on padlocks and also on safe locks that have 
combinations, having from 10 to 1,000 possible 
changes in combination; buf what are we going 
to do with a safe lock, similar to one in Fig. 2, that 
has 100,000,000 possible combinations? If a man is 
fast enough to try 10 per minute, works 10 hours a 
| day, and every day in the year it will take him— 





Get a pencil and figure it out for yourself! When you 
"start figuring remember that he might miss one— 

[ the one he needs. 
I haven't a lot of money to throw away but I will 
‘give $100.00 in cash, train fare and expenses to any- 
one who can open five cf our leading makes of safes, 















having standard locks (that have not been tampered 
with) by “hearing the tumblers fall” or by a "touch" 
method; no mechanical or electrical appliances or 


DUCK'S BIG SUMMER SALE 


"apparatus to be used. He will be given 5 days, of EE Send for a pamphlet illustrating and describing the bigges 
10 hours each, in which to open the 5 safes. Five IS NOW ON bargain ever offered in the history of radio on countles 
local merchants and business men (preferably the The William B. Duck Co radio instruments, including many complete receiving sets, regenerative sets 

: he munar _ panel detector sets, detector and amplifier sets, Navy and Arlington receivin; 


owners) will be the referees or judges; and the makes " У her 8 
of safes will be named by myself. The only reason мутит transformers and other items. 2 
І wish to name the safes myself is to be sure they have ze Duck's Big 225-Page Wireless Cata log 
qr deor КЕ etd етан so 4 M Mailed upon receipt of 12 cents in stamps or coin. This catalog is a veritabli 
t bi tL If h fails to P ehe five on to the treasure house of everything worth while and dependable in radio. It is th: 
Eom oF wil donati to the рано gm ad largest and most comprehensive, artistic and educational radio catalog published 
amount of money, after each safe has been examined 230-232 e NOR. B. DUCK «они Ohio 

s- 2 


by two locksmiths ог safe men, to see that the locks 
CONVERT YOUR BICYCLE INTO A MOTOR CY 


have not been altered or tampered with in any way, 
by csing а STEFFEY АТТАСНМ! 






















and that everything has been fair and square; one of 
these men to be selected by him and one by myself. 
The locks will not be examined by either him or me 


WRITE IT WITH A “VULCAN” 
Red or Black Vulcan Ink Репс! 
The only perfect, non-leakable 





before the test. Just after the test, in case he fails ink il de ices. ` " P 
to open them, each safe will be opened by the owner : pee Tne cc shart. "Order Simple-Reliable-Economical 
and my presence to prove that the locks are today, Postpaid Fits any ordinary wheel, diamc 


double-bar or truss frame. Е 
ю attach. Send stamp for си 
ars. 


STEFFEY MFG. CO. 
‘Dept. E, 5025 Brown Street, Philadelphia, | 


in 

working (Address editor for address). 

f This challenge is not aimed at safe men for they 
Know oem us to make ERES bout "touch 

systems" and “hearing ‘em drop." It is aimed at | | Сар, prevents leaking. Extra size, 8 ins., 
"Stage Safe Experts" who repeatedly make state- Aot Uu a gr oder gei 
ments along these lines. . JK ULRICH & CO X 





corrosive, durab!e writing point. Lock- 





Opportunity Ad-lets 


Y 


OU will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


Diies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 


of the month. 


Advertisements in this section twelve cents a word for each insertion. 
should accompany all classified advertisements unless placed by an accredited advertising agency. 


accepted. 


Ten per cent. discount for 6 issues, 20 per cent. discount for 12 
Advertisements for the November issue must reach us not 


issues. 
99 


later than September 22, 


Name and address must be included at the above rate. 


Cash 
No advertisement for less than 10 words 


Objectionable or misleading advertisements not accepted. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y. 


Aeronautics 
Boys fiy this model aeroplane. Circular free, Aere 
Shop, 3050 Hurlbut Ave., Detroit, Mich. 


imm miami 





Aviation 


America’s oldest and most reliable 
Flying School. Complete Ground and Flying Instruc- 
tion. We guarantee to make you an expert Pilot. 
Third Successful Season. Dozens of satisfied graduates. 
Classes begin the first of each month. Write now 
for Literature and Catalogue. The Ralph C. Diggins 
Co., 140 P ‘bo: .» Chicago, Ill. 
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Learn to Fly. 





Automobiles 


Automobile Owners, G , Мееһапіеѕ, Repair- 
men, send for free copy of our current issue. It con- 
tains helpful, instructive information on overhauling, 
ignition troubles, wiring, carburetors, storage batteries, 
etc. Over 120 pages, illustrated. Send for free 
copy odas: Automobile Digest, 541 Butler Bldg., 

ncinna 
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Automobile Accessories 


Auto Motors Supplies. Buick, Michigan, Stoddard- 
Dayton, E. М. F. Cadillac, Overland Continental and 
Buda Motors. All Types, $50.00 each and up. New 
Dixie Magnetos $20.00.  Splitdorf High Tension Mag- 
netos $10.00. Kellogg Pumps $3.50.  Auto-Lite Gen- 
erators, new, $10.00. Air Gauges $.65. Remy Igni- 
tion Coils new $3.00. Electric and Gas Headlamps, 
colls, distributor heads, air compressors, etc. Write 
for catalog. Motor Sales, Dept. 12, West End, 
Pittsburgh, Pa. 


Money Making Battery Charging Outfits. 
pressors automatic. Easy monthly payments. 
us, Hobrosco, Troy, Ohio. 


Wanted Platinum Magneto 
We pay full value, mail 
returned if our offer is not satifactory. 
cash prices paid for old Gold, Silver, Watches, 
Platinum, Crowns and Bridges, Diamonds, War Bonds 
and Stamps. United Stat Smelting Works, (The 
fable) Dept. 13, Chicago, 
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Ford Owners 


Wizard battery charger for Ford cars, charges 6-volt 
battery from Ford magneto. Attached to Ford in few 
minutes. Guaranteed to work rfect. Hundreds in 
use. No more oil lamps, electrify your Ford. Price 
$6.95, postage prepaid. Send money order, Agents 
wanted. Write for теш. Wizard Mfg. Company, 
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Air Com- 
Write 


Points, old 
or express. 


or new. 
Packages 
Highest 











Motors, Engines and Dynamos 


Special Garage Motors; Manufactured by the General 
Electric Co. 1 Н.Р. $78.50—2 Н.Р. $110.00—3 H.P. 
$128.50—5 H.P. $166.50. AN sizes both single and 
Polyphase Motors for immediate delivery. Special charg- 





ing generators all voltages. Write for catalog. Moter 
Sales Dept., 12, West End, Pittsburgh, Pa. 
Electric Motor Construction. Learn how. Complete 


outfit, instructions, blue prints $2.00. Blue Prints only 
25с. A. Е, Cassell, Box 355, Oradell, N. J. 

Electric Motors, Lighting Generators, Battery 
Charges. Easy monthly payments, Write us. Hob- 
Vartsco, Troy, Ohio. 
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Motorcycles—Bicycles 


Used Parts for all Motoreyeles. Schuck Cycle Co., 
1922 Westlake, Seattle, Wash. 


Don’t Buy a Bicycle Motor Attachment until you get 
our catalogue and prices. Shaw Mfg. Co., Dept, 1609, 
Galesburg 
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American Made Toys 
Manufacturers wanted for large Production ‘and home- 


workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Bills, 
Wild Animals, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fichters, Wagtall Pups, Put and Take Tops 
and hundreds of other articles. Hundreds and thou- 
sands made complete per_hour. No experience or other 
tools needed. Bronze Casting forms complete outfit 
from $5.00 up. We buy these good all year, paying 
fixed prices. Contract orders placed with manufacturers, 
Exceptional high prices paid for painted goods. An 
enormous business for this year offers industrious men 
an excellent opportunity to enter this field. Write us 
only 1f you mean real business. Catalog and informa- 


tion free. Metal Toy Manufacturing Co., 1696 Boston 
Road, New York. 
manninn 


Telegraphy 


Telegraphy (both Morse and Wireless) and Railway 
Accounting taught quickly. Big salaries. Great op- 


portunities. Oldest and largest school; established 46 
years. All expenses low——an earn large part. Cata- 
logue free. Dodge's Institute. О St., Valparaiso, Ind. 
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Typewriters 


All makes, $15.00 to $60.00; fifteen days’ free trial. 
Catalogue mailed. Henry Typewriter Co., 217 West 
£7 Street, New York City. 


| Google 








Agents Wanted 


Men, Women, Children! Sell hosiery. Big profits. 
Get samples; instructions, Arthur Moose, Tappan, №. Y. 

Make $25 daily selling guaranteed article needed by 
every auto owner. Simple demonstration makes sale. 
Each sale $2.50 profit. Ten sales a day easy. $3 
starts you. Get details quick. Auburn Handle Co., 
Auburn, Ind. 

Make $100 Weekly selling Rolly's Washday Wonder. 
New Chemical Dirt Solvent. Harmless. Cleans with- 
out rubbing. Want agents and crew managers. Free 
samples апа particulars, Rolly Chemical Co, Kl, 
Hastings, Nebraska. 

Agents. Big returns, fast office seller; particulara 
and samples free. One Dip Pen Co., 12 Daily Record 











Bldg., Baltimore, Md. 
Agents. Self-threading needles. Every home Ик 
$15 daily. Sample free. 8. Maher Со., Dover, N. J. 





Quick action paint varnish remover simple formula 
$1.00. Martinek Company, 1 Humphrey, Corona, N. Y. 


Auto Owner Tire Agent wanted each locality to use 
and take orders for hand-made Mellinger extra ply and 
cord tires; guaranteed by bond for 8,000 and 10,000 
miles (no seconds); shipped prepaid on approval; get 
your tires free; no capital or experience required; 
make $100 to $300 weckly. Write for wholesale 
prices and sample section.  Mellinger Tire Co., 929 
N. Oak, Kansas City, Mo. ж 

Agents. $60 to $200 a week. Free Samples. Gold 
Sign Letters for Store and Office windows. Anyone 
can do it. Big demand. Liberal offer to general 
agents. Metallic Letter Co., 433Z N. Clark St., 
Chicago. 

Free. Formula Catalog. 
Building, Chicago. 

Newest Thing Out. Lithogram initials for automo- 
biles, motorcycles, canoes, golf sticks, tennis racquets, 
ete. Anyone can apply them in a jiffy. Sell to every- 
body. Set costs 15е.; brings $1.50. Fast sales 
and big daily profits for agents. Write for catalog. 
Lithogram Company, Desk 19, East Orange, N. J. 


Salesmen: Make extra money easily. Sell our Ac- 
cident and Sickness policies in your spare time. 
$5,000 death, $25 Weekly benefit for $10 yearly. 
Address Underwriters, Dept. N10, Newark, N. J. 

Agents. Our soap and toilet article plan is a 
wonder; get our free sample case offer. Ho-Ro-Co., 
138 Locust, St. Louis. 

Polmet Polishing Cloth cleans all metals. Retails 
25 cents. Sample free. Gale Co. Inc, 15 Edinboro 
St., Boston. 

Signs for Stores and Offices. Entirely new. $50 
week easily made. Assorted working samples 250, 
Chicago Sign System, E. 326 River St., Chicago. 


Make $25 to $50 week representing Clows’ Famous 
Philadelphia Hosiery, direct from mill—for men, 
women, children. Every pair guaranteed. Prices that 
win. Free book ‘How to Start’ tells the story. 
George Clows Company, Desk 27, Philadelphia, Pa. 

350%, Profit; Big Repeater. Kleanrite 
Clotheswashing _ wonder. Sells 250. Profit 
Samples Free.  Bestever Products Co., 1941 Z9, Irving 
Park, Chicago. 

Big money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 





Laboratories, Boylston 

















samples. American Monogram Co., Dept. 71, East 
Orange, N. 

We pay $8 a day taking orders for INSYDE 
TYRES. Guaranteed to prevent punctures and blow- 
outs. Double tire mileage. Any tire. Tremendous 
demand. Low priced. Write quick for agency. 

erican Accessories Co., B-2 Cineinnat 
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Duplicating Devices 





Modern Duplicators. Business Getters. $2.25 up. 
50 coples from pen, pencil, typewriter. No glue or 
gelatina: use. Free trial. Need one? 


40,000 in 
J 
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Educational-Instruction 


Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and sclentific authority will teach you. 
Our home study correspondence course fits you to take 
a position as chemist. See our full page ad on page 
396 of this issue. Chemical Institute of New York 
150 Nassau Street, N. Y. City. 


Young men prepare as brakemen, flremen. $150- 
£200 monthly. Write, Trainman's Service, Bu. 2, Jer- 
sey City, N. J. 

Detectives earn big money. Excellent opportunity. 
Learn fascinating profession by correspondence. Great 
demand everywhere. Particulars free. Write, Ameriean 
Detective System, 1968 Broadway, N. Y. 


Shorthand, learn complete system, few evenings (home) 
then acquire speed, pleasant practice. Brochure free. 
Save money, time, increase your efficiency, earnings. 


King Institute, EO-300, Station F, New York. 

Chemistry at a glance. Learn qualitative analysis by 
the modern simplified chart method. Complete chart 
$1. Technical Charts, Dept. C-5, 1038 West Chicago 
Avenue, Chicago, 


Mathematics taught by mail. Spare time home 
study course. Including arithmetic, geometry, algebra, 
and Trigonometry. J. Harding, 76 Brighton Ave- 
nue, Highland Park, Mich. 




















Business Opportunities 


Manufacture and sell your own extracts formula 2с 
coin. L. A. Sampson, P. О. Box 189, Auburn, Maint. 
Patents on Easy Payments. See my advertisement 
page 470. Н. Kaye Martin, | 


Enter a New Business. Earn $3,000 to $6,000 
yearly in professional fees making and fitting a foit 
specialty, openings everywhere with all the ‘rade y 
can attend to; easily learned by any one at heme in 


few weeks at small expense; no further capital r 
hunting, soliciting 
18 Lack В. 

















quired; no goods to buy; job 

agency. Address Stephenson Laboratory, 

Boston, Mass. | 
Substantia! Manufacturing Corporation wants сараі 

men to establish branch and manage salesmen; $30 


upward necessary. Will allow expenses to Baltimore 
explained. Address Secretary, 603 N. Eutaw St., Balt} 





more, Md. 
“‘Money-Talks."" The Business magazine publishel 
for progressive people. Send for sample copy. Р. ©. 


Box 236-B, Newark, New Jersey. | 
$10 daily refinishing chandeliers, brass beds, auto 
mobiles by new method, without capital or experience 
Free paticulars and proofs. Write today. Gunme 
Co., Avenue D, Decatur, Ill. | 
Don't Slave. Work for yourself. Open Goody Bho; 
Stamp particulars. Goody Shop, 41 Bruen, Irvingtor, 





Chemical Expert will furnish formulas and trade sec 
rets. All lines. Lists free, W. L. Cummings, Ph.D, 
238 Gordon Ave., Syracuse, N. Ү 


Our Associates are building $5,000 to $10,000 in 





comes, or better. One reports $34,523.43 earnings lag 
year. Another cleared $8,039.07 in March. Name 
of these and many others on request. Our book telh 








all Get it today. American Collection Service, 81| 
Cass Building, Detroit. 

Be a Publisher of Books. Magazines, ete. $2.0) 
starts you. Samples, suggestions, ete., 30c. Setene 
Institute, SE 6 North lark, саго. 
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Chemistry 
Chemical experimenters. We can supply you witi 


complete equipment for your laboratory. See our prices 
before you buy. Catalog 5 cents, National Scientific 
Supply Co, 241 Pa Ave, N. W., Washington, D. C. 


Wonderful Experimental Book. Make your own Chemi- 
cal and Scientific Apparatus, tests solutions. Over 100 
original Experiments. 76 pages, fully illustrated. 35 
cents postpaid. No stamps accepted. Descriptive eir- 
cular for stamp. Palmers Electrical Equipment Co., 
Palmers, Minn. 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and scientific authority, will teach you.| 
Our home study correspondence course fits you to take, 
a position as chemist. See our full page ad оп pago! 
396 of this issue, Chemcal Institute of New York,| 
150 Nassau Street, New York City. | 

Chemical Magazine. The Chemical Experimenter! 
Current and next issue 15с. Chemical Experimenter, 
1345 W. Park Road, Washington, D. С, 
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| 
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Experimenters: The “А, B. C. of Sclence.'" Send Sc. 
stamp for particulars. Chebro Chemical Co., 930 Madi- 
son Ave., Bridgeport, Conn. | 

Chemical Experimenters. Bunsen Burners 60c] 


Glass Tubing 75c. Ringstands with two rings $1.25.) 
500CC Flasks 37c. "Thistle Tubes 12 in. long 18¢.| 
Test Tube Holders 24c. Set of Radio-Active Minerals) 
60c. Add postage. Four cents for catalog. Enola 


Refentifiec Co., 1405 Florida Ave., Washington, D. С, 


Laboratory Apparatus and Glassware for chemistry, 
biology and metallurgy. Our latest bulletin describe: 
and illustrates electric furnaces, incubators, hot-plates, 
nnd а complete line of chemical supplies. Get the 
benefit of our new low prices, high-grade goods and 





excellent shipping service. Send dime for Bulletin. 
E. D. Altman Company, 223-225 East 110th Street, 
New York. 
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Correspondence Courses 


Dollars Saved. 
kinds sold, rented and exchanged. 


Used correspondence courses of all | 
List free. (Courses | § 


bought.) Lee Mountain, Pisgah, Alabama. 
спит тиити тийи to er mmmn 
Exchange | 
For Sale. Corona typewriter, first class condition, 4 


volumes Telephony and Telegraphy, Mghting transformer, 





rheostat, small motors, omnigraph practice set, tele- 
graph instruments. Write for prices. L. W. Morris, | 
120 N. Vine St, Eldorado, Kansas. 

$8.00 Hawkins Electrical Guide, Good Condition. 


Ehner Thomas, Sawtelle, Calif. 
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For Advertisers 


Don't Advertise until you write Jacobus, “The man 
who eliminates doubts." Sales letters $3.50. Jacobus 
Serviee, 41 Bruen, Irvington, N. J. 


ATTEN PEVEUL nnan 


For the Hair 
—— 
Stop Falling Hair. Use Kotalko (sold by druggists) 
under guarantee. Amazing success, new hair growths 
when all else failed. Proof box mailed 10 cents. 
Kotalko Offices, BE-300, Station X, New York. 
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How Charles Wilson Jumped to $600 a Month | 


Я years ago, two and could see nothing ahead except long hours 
dey ih ae ad and John Wilson, at small pay. 
dropped into my office for a little man- 
tintin talk ont e future. At that time Course in 
John was driving a delivery wagon— for advice. 
солна аа O "dore" Ltd dem “fy vi 
store. easy course of 


qualify in as Electrical 
mrt axe ic beet Of шо vk" 


Lo d Charles Wilson Said YES 


LT y 
зат CG 


ad 


id for the course through spare-time work. 
as an Electrical Expert in less than a . Andin the two 
years since he finished my course has made progress Today he 
earns $600 a month as an Electrical Expert. 
A prompt jon, Пива eene c сй ee ыен dad Чы бнын 
nation to get ahead, has brought him 


"duin Wilson Said N Oo 


And Still Earns $85 a Month 


John Wilson, the younger of the two brothers, could not see the big possibilities 
of my plan— be wanted to “think it over," “talk to his friends,” “would come back 
and see me again," etc. And, as is usually the case when a man delays action, he 
joby at евала oid pe > ria Aone i Ker monAÀ A same old 


Wilson dropped into my office again. “Mr Cooke,” he said, 
of foolish indecision have cost me thousands of dollars, I say this be- 
who wrote me yesterday of his new position, is now earning $600 a 


I have simply wasted three years. Now I want to start in and do for me 
what you did for Charles. Т wiat to étart body to make make up for lost time. = 


2 Can Earn qa a Month—Even More 


the "John Wilson" class? Course in Practical can fit 
ушэн for a bi pay Job and be fad to сага jour 500 
to $10,000 a year. 

the kind of training уса ома for a 

I give you that I furnish you 
complete set of fine electrical tools and pret St 
ments free of charge. I positively guarantee your suc- 
and satisfaction. 


and mail it today for my Big Free 
an Electrical Expert,” and full 


L.L. Cooke, CHIEF ENGINEER. 


| CHICAGO ENGINEERING Works 
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 ZR-2 


EXT to the sinking of the ill-fated “Titanic,” 
the disaster that befell the ZR-2 dirigible, late 
last August, will probably rank for a long 
time as the greatest in all transportation. It is 
almost certain that the disaster will not stop 
the future building of dirigibles of the ZR-2 type, altho 
the present rigid types are a scientific monstrosity. 
The principle is wrong all the way thru. Perhaps poor 
engineering was applied in the building of the ZR-2; 
certainly structural weaknesses were present almost from 
the start. But in a monster airship of this type an 
engineer quickly comes to his wits’ ends. The frame- 
work must of necessity be extremely light. It is 
therefore made of an aluminum alloy. If we increase 
the weight of the framework only 10%, to make it 
stronger, the lifting capacity of the ship is reduced at 
once. On the other hand, the framework cannot go 
beyond a certain weight, because the gas cannot then 
lift it any longer. It should always be borne in mind 
that a rigid dirigible is nothing but a floating bridge, 
or a skyscraper for that matter. But no bridge or 
skyscraper is ever subjected to such terrific stresses as is 
a modern dirigible. First we have tremendous wind 
pressures, due to its high speed, and not evenly dis- 
tributed, for the whole ship. Then when a sharp turn 
is negotiated, the stress on the longitudinal girders 
becomes truly frightful due to the great length of the 
ship; it is in reality a titanic lever action that results. 
If the ship were truly rigid, things might not be so 
bad, but you cannot build an 800-foot framework 
rigid, not even that represented by an ocean liner, 
which is at least many hundred times as stiff. No, the 
dirigibles of the ZR-2 type are far from rigid. They 
"indulate—wobble—badly. One of the survivors of the 
ZR-2 noted that the "cat-walk"—altho supposedly level 
—undulated like a scenic railroad. track. Now, once a 


huge frame like the ZR-2 hits airpockets, or makes a 
sharp turn, the entire framework oscillates badly. 
Extraordinary stresses are set up thruout the framework. 
If the wobbling and undulating go beyond a certain 
point—the critical elasticity limit of the metal—the 
frame will acquire a permanent bend, and soon some- 
thing must give way. Girders snap one after the other 
in a fraction of a second, and the disaster is complete. 

Then again there are still other stresses—the internal 
ones resulting from the gas bags pressing against the 
upper girders, which they must do if the framework 
is to be lifted. All such unequal, unevenly distributed 
stresses try the framework past the safety limit. 

We do not wish to waste many words on the explo- 
sive hydrogen filled gas bags, because they could be 
filled with non-explosive helium-gas. This gas has a 
somewhat smaller lifting power. 

It is the huge gasoline tanks that are the dirigible's 
most vulnerable point. For it must never be forgotten 
that an airship is a huge static electricity machine. The 
friction of the envelope against the air charges the 
entire dirigible with a high potential. In passing 
rapidly from a cold to a warm air stratum, or from a 
dry to a wet one, or vice versa, the electric charge often 
changes abruptly, and electric sparks begin to fly. Woe 
if there is a leak along the gasoline tanks or supply 
pipes. And as far as we can ascertain no protection 
against these stray electric sparks has been taken in 
the modern dirigible that it is worth while to speak of. 

The present rigid dirigible is a failure. The right 
direction is in the production of a solid metallic skin— 
perhaps a double walled one—the interior containing no 
gas, but a vacuum, which is lighter for a given volume 
than hydrogen. Such a machine has recently been 
constructed by two Italians. We will have more to say 
about it presently. H. GERNSBACK. 
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A quick, sure way to Success 
in Electricity 


HE Crofe Electrical Course, with 

its new Correspondence and Consult- 

ing Service, makes success in elec- 
tricity a certainty instead of a gamble. 
It gives you all the advantages of a high- 
grade correspondence course at one-third 
the price. It means getting the utmost 
in training at the least possible cost. 
$3.00 a month pays for the complete course of 
eight big volumes and the special consulting 
privileges—$27.50 complete instead of the $75 
or $100 usually charged. 


nme 


LL subscribers to the Crort COURSE 
receive the Croft Library of eight 
volumes — the country's standard 

work on practical electricity. Also a cer- 
tificate giving them the privilege of con- 
sulting Terrell Croft and his staff of engi- 
neers for a period of Two Years on any 
questions that may arise in connection 
with their study of the Course. In other words, 
the services of an expert electrical engineering or- 
ganization are placed at the disposal of the student 
to insure his rapid progress and certain success. 


THE CROFT ELECTRICAL COURSE 


A Combined Home Study Course and Reference Library, With Special Correspond- 


ence Service. Sent on?Approval. 


EVERYONE knows that big salaries are paid in the electrical field for 
expert knowledge. The man who knows electricity from A to Z can 
pick his own job—name his own salary. After all, the only way you can 
earn more is to learn more. Get out of the low-pay crowd. Learn the 
way to bigger pay. Become anexpert. Croft, himself, will show you how. 
He will teach you as he has taught 30,000 others—teach you electricity 
as practiced as experts and qualify you for an expert's job and an expert's 


A Big New Idea in 


THE Croft,;Course is a revolutionizing step in electrical education. The 
subscriber receives for a remarkably low rate the most popular electrical 
library in America—eight great volumes with 3000 pages and 2100 illus- 
trations—and in addition, a unique, personal correspondence and con- 
sulting service, which alone is worth more than the po charged for the 
entire Course. It is because of our great volume of Croft sales that we 
are able to make such a low price and yet give the subscriber everything 
he needs to make himself an electrical expert, 


Two-Year Consulting 
Privilege with 


Terrell Croft 


As soon as we receive the attached coupon filled 
in with the information requested, we will send the 
complete course to you, together with a special cer- 
tificate made out in your name which entitles you 
to free consultation with Terrell Croft for a period of 
two years. Think what an OPPORTUNITY this is— 
how much it will mean to you to have this training. 
We believe the Croft Course with its special service 
is by far the biggest thing ever offered in the way of 
electrical training, and when you see the books 
themselves you'll agree with us. 


10 DAY FREE TRIAL 


Have us send you the complete Course for 10 
days’ inspection. Noobligation—no agents to bother 
you. Test the books out in any way you like. 
Compare what we offer against other methods of 
studying electricity. Compare the books—the serv- 
ice—the cost. We think you will find the СкоЕТ 
Course best in any test. But you must send the 
coupon now if you want the benefit of the special 
introductory price. Do іє Topay. 


a TT 


Google 


No Money Down. 










Small Monthly Payments. 


CROFT not only has the knack of teaching, but he has been through 
the mill. His knowledge has been gained through actual shirtsleeve 
contact with everyday electrical problems. He has worked his way up, 
from the bottom to the top—from apprentice lineman to electrical engineer 
for one of the country's leading manufacturers. To-day he heads his own 
consulting company with scores of clients. Now he is ready to show you 
the way to Success in electricity. Let him teach you. Croft and Success 
go hand in hand. | 


Electrical Training 


REMEM BER that Térrell Croft will personally direct your studies 

by correspondence with you. He will make clear anything you do not 
understand in the text-books. He will welcome your questions and 
answer them promptly and fully. No other course, regardless of price, 
offers you such a service. And the best part of it is: it is yours without а 
cent of extra cost. It is our gift to you—to make it easier for you to master 


electricity and win your way to a Big-Pay job. 
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An Octopus That Never Lived 


OSSIBLY you were fortunate 
enough to have witnest the ía- 
mous motion picture taken under 
the sea, in which a man fights a 
battle with a terrifying octopus, 

or devil-fish. If you did see this picture, 
you undoubtedly were puzzled as to how 
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bottom of the tube shown in the picture. 
The compartment containing the movie 
camera, the photographer and the director, 
was left open to the air, and as the tube 
was watertight at the bottom and‘ along 
its entire length, the men at the bottom 
of the tube reccived plenty of fresh air at 


one of the new style seli-contained diving 
suits, which are fitted with the necessary 
oxygen and other tanks, and carried on the 
back, so that no rubber tubes for supply- 
ing air, etc., were necessary so far as he 
was concerned. Two small sized rubber 
tubes were led from the body of this 
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“In the Movies They Do It.” What? Why Build Deep Sea Monsters to Order. This Monster Octopus Never Lived, Yet Thousands of Photoplay Fans Have 


Seen the Battle Between the Terror of the Deep and a Man, and Could Have Sworn That it Was a Real Honest-to-Goodness Octopus. 
mitted to or Released from the Canvas Tentacles, Caused Them to Curl Up In That Creepy Fashion That Makes You Shiver. 
nate the Scene Under Water, While Telephone Orders Could be Given to the 


Man Inside 


the Octopus. 


Comprest Air, Ad- 
Electric Lights Helped to Illumi- 
The Photographer was Located in a Water-Tight 


Tube in the Manner Shown. A Self-Contained Diving Suit Was Worn by the Man in the Octopus. 


this undersea battle was actually staged in 
photographing the scene. The interesting 
details of how the uncanny and! lifelike 
movements of the long slashing tentacles 
of the octopus were produced, are given 
in a patent recently issued to John Ernest 
Williamson. The arrangement of the ma- 
chinery used in producing this remarkable 
undersea picture. is shown clearly in the 
accompanying illustration. 

To start with, the motion pictures were 
taken with an ordinary movic camera 
placed in a watertight compartment at the 
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all times. Electric light and telephone 
wires were led down into the photography 
room, orders being given by telephone 
when necessary to Mr. Octopus—who was 
personified by none other than a full- 
grown man, who had carefully studied 
the movements of this particular undersea 
cephalopod—so that, by varying the 
amount of comprest air forced into the 
hollow, flexible tentacles, very realistic 
movements of the latter were effected. 
The man who sat inside the body of this 
made-to-order octopus was equipt with 


400 





pseudo-octopus to the surface of the 
water, where one oí the tubes connected 
with a motor-driven air compressor; 
while the other was simply secured to a 
length of pipe open to the atmosphere, 
so as to serve as an exhaust. 

The central body shell of this awesome 
looking devil-fish was built in two parts 
hinged together, so that the operator could 
easily enter or leave it. Owing to the 
arrangement described, and Бу utilizing 
the self-contained diving — suit, no air 

(Continued on page 571) 


Can We Make Rain? 


By PROF. T. 


OR many years it has been main- 

tained that rain followed or accom- 

panied battles. Going back to the 

days of ancient Rome we find 

Pliny and Plutarch claiming that 
rain occurred after the battles of those 
days. It 15 hard to formulate any tangible 
cause for rain after a battle carried on 
without gun power. Some modern writers 
have even gone so far as to claim that 
the flight of missiles, such as showers 
of arrows, which were said to darken the 
heavens, of stones from slings, 
and perhaps also of javelins, 
so perturbed the lower at- 
mosphere by their friction 
with the air, as to play a part 
in bringing on rain. This 
theory certainly seems too 
sublimated for belief, altho 
upholders of it can be found. 

But coming to the days of 
villainous saltpeter, a claim 
has been made over and over 
again, and vigorously upheld, 
that the detonation of ar- 
tillery has caused rain. In 
the days of Napoleon, the 
cannonade at the battle of į 
Ligny is said to have : 
brought on rain. This was immediately 
before the battle of Waterloo, and the rain 
is said to have held back the attack, and 
this postponement, it is claimed, gave 
Blücher with his Prussians a chance to 
come up, and turned the tide against Na- 
poleon. In this theory there seems to be 
a touch of romance, such as Victor Hugo 
indulged in about the same battle. 

At Solferino a rain is said to have 
poured down and favored the retreat of 
the Austrians. 

During the Crimean War, it is men- 
tioned that rain in France announced the 
battles of Inkermann and Sebastapol, of 
course not telling the Minister of War 
which side won. Other announcements of 
the same nature are described, all based on 
the theory that rain even at distant points 
is caused by cannonading. 

It is claimed that the air may be ionized 
by the cannon, favoring the condensation 
of vapor into rain drops. It is even sug- 
sted that ionized air may be released 
"rom shell holes. 

In Italy and France artillery firing has 
been seriously tried out for brcaking up 
hail storms with little or no results. Many 
freak designs of anti-hail guns, with great 
flaring funnels, were devised and sold. The 
guns were supposed to be fired at the 
approaching hail-storm. In this country 
years ago, explosives were sent up іп 
balloons and detonated at high levels in 
the effort to produce rain. Today there 
is an inclination in France to believe that 
cannonading at the front in the World 
War did produce rain, even at very distant 
points. Sudden rains without barometic 
change were chronicled and the science of 
meteorology seemed to be all upset during 
the months of the bombardment. 

Displacement of cold air in the upper 
regions of the atmosphere may cause dis- 
tant rains. The great eruption of Kra- 
katoa affected an enormous area of the 
upper atmosphere. 

Clouds accompany rain almost always. 
For the formation of a cloud, countless 
nuclei for the little vesicles of water are 
essential. Each vesicle has its core of a 
dust particle. If these vesicles of water 
meet a stratum of air charged with water 
vapor, each vesicle will condense water on 
its surface, form a drop. and rain will en- 
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O'CONOR SLOANE, 


sue. Fog vesicles are about 1/2500th inch 
in diameter and if they are descending, 
they move. at about 7 inches a minute. 
The least updraít of air will, therefore, 
prevent their descent. Drops of light rain 
may be 1/50th inch in diameter, falling at 
the rate of 400 ft, a minute, while heavy 
rain will fall in drops about 1/16th to 
1/8th inch in diameter, and will fall at the 
rate of 1,000 ft. a minute. . 

It is astonishing how little water forms 
a fog ога cloud. In 1,000 cu. ft. of either. 
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HERE are few things that influence our activities, our 
moods, our general well being more than the weather. It 

is one of the great factors in our daily lives. 
Naturally the thought to" control the weather artificially has 
occurred to many minds since antiquity and the solution of this 
problem is one of the most baffling ones in science. 
endeavored in these pages to show what has been accomplished 
so far towards controlling the weather in general and altho not 
much that is positive has been realized, still we may say that 
there has been a good beginning. 
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there is but 1/150th ounce of water, but 
many millions of vesicles. If each vesicle 
condensed water from the air upon its sur- 
face so as to form a rain drop, a heavy 
rainfall would ensue. The theory then of 
the production of rain comes to this. The 
minute quantity of dust always present in 
the atmosphere, some of which may even 
be cosmic dust, forms nuclei for the for- 
mation of cloud and fog vesicles. If these 
vesicles meet a quantity of saturated air, 
they do their work as rain producers, but 
rain cannot be produced from a simple 
cloud nor from dry air. The combina- 
tion of the cloud and the water-saturated 
air is essential. 

Following out the lines of this theory, 
it will appear that there can be no fog and 
no cloud without dust. Without clouds, 
there can be no rain, but the water would 
all be deposited on the earth as dew by 
condensation, and precipitation would 
cease. 

Some claim that dust in the air will 
has been proposed to effect, by using 
rockets and air-ships to distribute dust in 
the upper atmosphere. 
convert fog to rain. This impossibility it 

The amount of water required to satur- 
ate air is less as the temperature falls. 
Partially saturated air can be made super- 
saturated by cooling, and it has even been 
proposed to produce rain by releasing 
liquid air from balloons. In spite of the 
proverb, we know that figures do lie some- 
times. It has been calculated on the fig- 
ures of the operation of ice factories, that 
it would require 2,000 horse power for a 
day to produce one inch of rain over an 
acre-area. The tons of coal required for 
an area of 100 miles radius it is figured, 
would be about 150,000,000 for each inch 
of rain. Yet we find that the sun gives 
us heat enough to produce a 40-inch rain- 
fall over the whole earth. 

To produce an inch of rain over an area 
of 100 miles radius with air saturated at 
60° F, and cooled to 50° F, a volume of 
air 2,000 ít. thick, 900 miles long, and 200 
miles wide, would be required as the 
source of the water supply. It is evident 
that irrigation with our present knowledge, 
is enormously more economical than rain 
making: assuming that the latter could be 
done. 
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It has been proposed to combat fogs by 
blowing warm air into the mass, so that 
the air would take up the moisture as the 
temperature rose. Some good results have 
been obtained in this way. The great 
trouble in all these proposed treatments 
of air is the incredible volume that enters 
into the proposition. The mere size ques- 
tion makes the problem enormously more 
difficult. As there can be no clouds or 
fogs without dust, if the dust could be re- 
moved or precipitated as by static elec- 
tricity, there would be a 
chance of disposing of the 
fog question at least. An 
English scientist proposed that 
lofty antennae be erected, and 
electricity discharged there- 
from at a potential of one 
million volts or so, thus dis- 
sipating the fog. And a 
London fog often ties up 
traffic all day, the streets 
becoming dark as night. 

There is no telling what 
may be done in the future. 
When Hertz astonished the 
world by producing a micro- 
scopic spark at a few feet 
distant from an electric dis- 
charge, anyone who had predicted the daily 
work of our wireless systems would have 
been pronounced a pure dreamer. Man 
has done so much in the last two de- 
cades, that it is entirely unsafe to say 
that he will not eventually control the 
weather, produce and arrest rain, and 
abolish fogs. The latter, the abolishing of 
fogs, is almost a life and death affair, 
for a foggy landing of an airplane may 
mean death. 

Many efforts have been made to produce 
rain. A rain maker was paid at the rate 
of $2,000 an inch in Alberta, Can., and his 
efforts were followed by over four inches 
of rain, so that he collected $8,000.00. We 
illustrate a tank which he set up and which 
he filled with a mixture which he claimed 
"opened the heavens." This is reported 
from Medicine Hat, on the Canadian Pa- 
cific Railroad, and now Wisconsin has 
offered him $3,000.00 an inch for rain. If 
rain ever is scientifically produced, it will 
not have the ear-marks of mysticism. 
ELECTRIFIED BALLOONS TO MAKE 


We have 
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Several years ago considerable interest 
in scientific circles was aroused by the 
experiments carried out by Mr. J. G. Bal- 
sillie in Australia, and who was reputed 
to have had the backing of the Australian 
government, in his efforts to cause rain 
at will. Mr. Balsillie’s plan for prouucing 
rain called for the sending up of a large 
number of captive balloons to a height 
of 6,000 or 7,000 ft. A metallic conductor 
carried a high voltage up to the balloons, 
which were coated or covered with a metal 
foil or other conductor, and in this way 
electricity was discharged into the atmos- 
phere for a considerable distance al! 
around the balloon. This system was 
thoroly illustrated and described in the 
May, 1916, issue of this journal, page 7, 
and some very good basic ideas on the 
atmospheric conditions necessary for the 
production of rain were there given. 

The high potential discharge of elec- 
tricity is a very fruitful source of large 
numbers of nuclei. An electric glow may 
be present in such a discharge, favorable to 
the production of nuclei, but there need 
be no spark discharge. A metallic source 
charged at high clectric potential is thus 
a good source of nuclei. Moreover, as Dr. 

(Continucd on page 577) 


The Hatfield Rein-Maker. It is 
filled with chem cals ignited, and 
rain is supposed to fall plentifully. 


METAL SURFACED 
BALLOON, CHARGED 
AT 300,000 VO!7^ 
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POWERFUL X-RAY 


HIGH VOLTAGE 
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Electrified balloons and X-rays are 
Supposed tocreate raiaanda patent 


: has beea issued cn this scheme. 


One scientist suggests pumning 
dust into the atmosphere to actas 
nuclei for rain to form ол. 


Rain was supposed to follow bat- 
tles, but thistheory has becn ex- 
ploded by latter day scientists. 


Sir Oliver Lodge and others advo- 
cate dischargi-g electri-i.y from 
antennae for dispelling fogs 


Causing rain by cooling the upper 
atmosphere with liquid air, has 
been seriously advocated. 
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In the French vineyard districts, 
they still use hal guns to disperse 
hailstorms,buttheir efficacy is nil, 


Gernsback electrical weather con- 
troller, desi ;3ed to act oa the elec- 
tronic structure of the atmosphere 
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Warm air has been tried success- 
fully. it is said, in annihilating 
fogs. 
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N exceptionally severe fall of hail- 

stones, some of them as big as a 

man’s fist, accompanied a thun- 
der-storm which moved along 

the Ramapo Valley on July 31st, 

doing a great deal of damage to buildings, 
live stock and crops. H. W. Secor, of the 
editorial staff of this journal, who resides 
near Suffern, N. Y., which is about 32 miles 
from New York City, had the opportunity 
of witnessing this unusual fall of hailstones 
which occurred in the first part of the 
thunder-storm at about 3.00 o'clock in the 
afternoon and also measured a number of 
the hailstones; many of these had a diam- 
eter of from 272" up to 372", that is larger 
than a baseball, or about the size of an 
orange. The hailstones greatly resembled 
snowballs which have been soaked with 
water and then frozen; in some cases they 
pierced the shingle roofs of houses and of 
course broke hundreds of windows. One 
green-house had practically every pane of 
glass in it shattered, and automobile tops 
were punctured as easily by these hailstones 
as if they had been made of paper. Many 
animals were severely cut by them and 
several people driving automobiles were 
injured so that thev, in at least one case, 
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Object Shown in the Upper Left View. 


lost control of the car, the hailstones falling 
naturally with a very high velocity. Some 
of the smaller and solidly frozen hail stones, 
about 1" in diameter, made holes in the 
ground and buried themselves from 6 to 
12 inches deep. 

The upper left insert gives a clear idea 
as to the gigantic size of the hailstones 
which fell in Suffern and other adjacent 
towns along the Ramapo Valley. There 
were larger stones or conglomerate masses, 
possibly composed of several hailstones 
frozen together, which appeared to meas- 
ure 5 to 6 inches in diameter, but which 
broke up on hitting the ground or rocks, 
roofs, etc., so that they could not be 
measured. The shape of the hailstones 
varied considerably, as shown in Fig. 1, 
some of them being almost perfectly round 
like a musket ball, while others were ir- 
regular in shape; some as large as baseballs 
were more pear shaped or else oval, and 
had several rough jagged horns protruding 
at one side, possibly due to their outer coat- 
ing of ice or snow, having partially melted 
on their rapid descent from the clouds 
and the tendency of the descending mass 
to assume a stream-line shape. When 
some of the larger hailstones happened to 
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break in half on landing, a very peculiar 
layer formation or structure was at once 
noted. This is shown also in Fig. 1. At 
the center appeared the nucleus of solid 
black ice and in succeeding rings around 
this nucleus were frozen alternate layers of 
snow-ice and clear ice. So much for the 
hailstones themselves, but what interests 
us most, undoubtedly, is as to how these 
"mysterious missiles from the sky form and 
build up, and they certainly do build up in 
successive layers, as seems logically certain 
from their structure, as shown in Fig. 1. 


HOW HAIL STONES ARE FORMED 


Several different theories have been 
advanced as to how hailstones actually 
form, but the one usually accepted by 
meteorologists is as follows: А drop ої 
water in the lower part of the thunder- 
cloud is caught by an uprushing stream 
of air, and carried upward until it reaches 
a higher zone of cold air, where it congeals 
or becomes, partially frozen. As the drop 
of water ascends still farther, it reaches an 


.altitude of possibly 5,000 to 8,000 feet, 


where the~drop of water becomes frozen 


(Continued on page 552) 
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Sawing Thru Houses 
and Streets | 


N Paris it recently became necessary 
to put a subterranean gallery 
across the Pont Neuf. This trans- 
lated means the New Bridge; 
in reality it is about the oldest 

bridge crossing the river Seine. The 
gallery was to be in the neighborhood 
of 7 feet high, and upwards of 4 feet 
wide. A part of the bridge was of such 
soft material that the gallery could be ex- 
cavated, but a portion of it was virtually 
monolithic, being composed of blocks of 
stone set in concrete. 

The method of attack was the follow- 
ing: At the points marking the ends of 
the proposed trench, holes were sunk, like 
little wells, down to the level of the bot- 
tom of the trench. In these holes were 
mounted frames with vertical runways on 
which carriages traveled. These earriages 
had cable wheels and between. the- wheels, 
extending the entire«length -of ‘the trench, 
a^wiré'cable^was stretehed: This cable was 
endless. At first considerable trouble was 
experienced in joining the ends; brazing 
and the like would not stand the wear and 


strain, It was only when a proper long 
vitem mnm 


Actually Sawin 

Houses ant 
Streets — This Op- 
eration was ` Re- 
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Arranged Over a 
Section of Pulleys 
and so Mars 


Cut, the Position of 
the Cable Wheels 
was Changed, so 
That the Cable was 
Carried Down Far- 
ther and Farther, 
the Cutting Opera- 
tion essing 
with the dy deri 

Movement ine 
ed to the Cable. 
Finally a Steel 
Frame Building 
Divided in 


Used in Cutting the 
Sections of the 
Bridge Roadway. 
Cuts Marked by 
Arrows. 
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By JACQUES BOYER 


splice was put in, sailor-fashion, that the 
junction was obtained which stood up 
under the work. 

The idea was to cut long, narrow 
grooves, right down thru the stone. The 
cable was about one-third of an inch in 
diameter. To make it cut, it was fed with 
water and an abrasive. By motors it was 
kept moving constantly at a speed of 
about 20 feet a second. The circuit of 
the cable was nearly 1,500 feet. One great 
reason for using this cable was the danger 
of doing any operation on the ancient 
bridge which would impair its solidity. 
The bottom of the trench was to be car- 
ried down to within some 20 inches of the 
intrados of the arch at the keystone. Blast- 
ing was out of the question and even 
wedging, hammering and prying out the 
material. was considered dangerous. But 
here without the least. disturbance a cut 
was carried right down to the bottom of 
the trench, giving a well defined, perfectly 
straight side wall on each side. The power 
required was about 40 H: P. Each cut 
‘was about 160 fect long and four parallel 
cuts -were made. for cach trench. 
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‘cessful, 


Another achievement in this order, 
which we also illustrate, was the cutting of 
what we might call the party wall of two 
houses in Paris. The idea was to isolate 
one house from the other, as it was pro- 
posed to introduce a lot of electric ma- 
chinery. in one of the buildings, namely. 
rotary transformers, whose vibrations 
would be communicated to the neighbor- 
ing house. Here again the endless cable 
was used and the operation was most suc- 
the two buildings being made 
quite independent of each other. The 
electric company's building was a steel 
frame structure, and the division of the 
two buildings was effected without im- 
»airing the solidity of either one of them. 

It would be unsafe in such cases as this 
to attempt to cut out by hand any of the 
party-wall. Merely to get room to work 
the hand tools would involve practical 
destruction of the party-wall But the 
cable system puts a cut about half an 
inch wide thru, the wall isolating the 
buildings. effectua]ly and leaving plenty of 
material in the walls. ; 

(Continued on page 558) 
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a wel known engineer of 
New York City, recently created 
quite a furore in rapid transit 
engineering circles, by making 
a number of radical and bold suggestions 
as to what the subway system of to-mor- 
row will resolve itself into. . 

“To begin with," said Mr. Bolton to the 
writer, "we are already beginning to feel 
the intense pressure of the ever-growing 
population and transit problems of New 
York City; and of course the same line of 
reasoning holds good for other American 
cities, where the population and housing 
is becoming congested. 
when we stop to think about it for a 
moment, that the subways, which we have 
today,’ are not going to solve our prob- 
lems when the morrow arrives. It is a 
little difficult perhaps to conjecture as to 
what New York City, and this applies to 
all large cities in general, is going to look 
like 20 or 40 years hence. If we are to 
fulfill our duties properly, we should de- 
sign our subways to provide for the fu- 
ture millions of people who will settle in 
these districts. 

“Twenty-five million,” said Mr. Bolton, 
"is the logical estimate of the population 
which will call greater New York City 
home in the year 2,000, but 79 years be- 
yond our time. Of course that is quite a 
long way off, but when we plot the curve 
of the growth of New York's population 
and continue this curve for the coming 
years, we find 11,000,000 population 
indicated only 29 years hence, or in the 
year 1950, this great American metropolis 
and sea-port will then have at least 
11.000,000 souls in its environs, while 1975 
will undoubtedly see the population, based 
on the past rapid growth of this city, rise 
to 1614 millions; even now, if we consider 
some of the districts adjacent to Man- 
hattan and Brooklyn, we practically have 
a population of nearly 8,000,000 souls." 

At the present time, as Mr. Bolton 
pointed out, we have the anomalous con- 
dition of one of the world's greatest cities 
growing outward principally in but one 
direction—toward and out Brooklyn way 
—so we find that thousands of New 
Yorkers, due to transit conditions prevail- 
ing at present and in the past, have failed! 
to realize what a wonderful stretch of 
country lies to the west across the Hudson 
River, in New Jersey. 

The greater New York of 25 to 40 
years from now will cover a vast area 
like a great circle, with a diameter of at 
least 50 miles. Let us imagine that the 
center of this circular area is located at 
the Grand Central station on Manhattan 
Island, or at the intersection. of 42nd 
Street and any one of the avenues which 
cross it. The man or woman who works 
in Manhattan will not be able to find a 
home on this small island at that time, 
and they can hardly do so now, even when 
they are willing to pay an exorbitant ren- 
tal; so they will dash north and south, 
east and west, from their respective offices 
and factories, toward the great central 
high speed subway station located prob- 
ably in the neighborhood of the Grand 
Central or Pennsylvania Railroad ter- 
minals. 

This giant station will eclipse either of 
the present two famous railroad terminals 
in size; escalators or moving stairways 
wil carry the people down to a lower 
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floor, from which a dozen or more high 
speed elevators carrying from 50 to 100 
people each, will descend to a depth of 
400 to 600 feet, where the commuters will 
board the high speed subterranean rail- 
road trains, which will hurl them home- 
ward at a speed of 60 to 70 miles an hour 
or more. The- electric elevators could 
travel at a speed of 700 feet per minute. 
Stations along the lines of this high speed 
direct-route subway system of tomorrow 
will be located from five to ten miles apart, 
from which points the suburban dwellers 
will pursue their way to their homes via 
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Flying Railroads of Tomorrow— 
Giant Electrically Propelled Cars. 


Earthquakes Made to Order—How 
they do it in the movies. Specially 
illustrated and described. 


Sand and Water Spouts—How 
Formed. With pictures. 


Electric “Wash-out” 
Railroads. 


New Subterranean Tunneling Ma- 
chine. By C. S. Corrigan, C.E. 


“The Filled Tooth"—4^ mystery tale 
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Charles S. Wolfe. 
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F. Richards, Ph.D. 


How to Make and Use a Macro- 
photographic Camera. By Dr. Ernest 
Bade. 


Our Glands—Their Tremendous 
Importance to Our Health. By Wil- 
liam M. Butterfield. 


Ultra-Violet Light—Some practical 
applications of these little-known rays. 
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A Short Wave Regenerative Set— 
A compact, simple and efficient va- 
cuum tube receiving set. By William 
H. Grace, Jr. 
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suríace lines, by motor or via sub-sur- 
face subways. 

The wonderful simplicity and flexi- 
bility of Mr. Bolton’s idea lies in the fact 
that with such a centralized subway sys- 
tem running at great depths underground, 
the routes may be made in practically 
straight lines, radiating like the spokes 
of a wheel, as the map shows. The tubes 
themselves, Mr. Bolton suggested, can be 
made entirely of concrete, without any 
iron inner linings, like those used on the 
Hudson Tunnels. His basis for this be- 
lief is founded on the remarkable Cat- 
skill water aqueduct which runs for 
nearly 100 miles far under the earth. The 
details of this huge concrete tube and 
how it was built are described in detail 
in the Proceedings of the Institute of Civil 
Engineers, which can be consulted at any 
library and prove interesting indeed. 
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ubways of Tomorrow 


The trains, which will run in these sub- 
ways. will have many innovations. "Why 
break up their stream-line surface or con- 
tour by placing glass windows in them; 
make them window-less, there is nothing 
to see except the smooth wall of the tube,’ 
said Mr. Bolton. The cross-sectional 
shape of the cars should be round and not 
irregular, as at present; the nose on the 
forward car should be made of hyper- 
bolic. form so as, to cut the air. more efi- 
ciently. Ventilation thru these deep under- 
ground subways will be effected by the 
piston-like action of the high speed train 
as it rushes along. The construction air 
shafts can be left in place, at say V4 to % 
mile intervals, and emergency elevators 
may very well be placed in these shafts; 
finally they will serve to help solve the 
ventilation problem. Consider а train 
moving along between two of these air 
shafts; it will suck air down thru the 
shaft it has just past, and force air ahead 
of it and up thru the shaft ahead of it. 
By making the train of circular cross-sec- 
tion so as to more properly adapt it to the 
circular shape of the tube, it will approxi- 
mate the true piston action, such as we 
have in the air-rifle, or engine cylinder. 
Suitable ventilation holes or openings are 
to be arranged in the front ends of the 
train, and along the sides, so that plenty 
of air will pass thru the train; sufficient 
space is left between the steel shell of the 
car and the tube wall itself, so that some 
air can pass by, in order that the train will 
not encounter too great a head resistance. 

“The trains should be arranged to pass 
out along one tube and return thru an- 
other entirely separate tube,” said Mr. 
Bolton, “and the tubes may run close to 
and parallel to each other, but where it 
might seem desirable for various reasons. 
the return tube may be situated some dis- 
tance from the outgoing tube.” Mr. Bol- 
ton is a firm believer in large elevators and 
suggested that unless the conditions war- 
ranted it, the high speed subway need not 
come to the surface even at the end of a 
40 or 50 mile run, but that giant electric 
elevators could be readily built to lower 
the rolling stock, that is the cars them- 
selves, down to the tube level. The length 
of a 10 car train in the New York sub- 
way at present is about 440 ft. Said Mr. 
Bolton, “Why not have these subterranean 
high speed railways of tomorrow run in 
practically straight lines and equipt with 
long single car trains several hundred feet 
in length?” If we follow this design 
there will be a considerable gain in the 
efficiency of operation, for where various 
sections or cars in a train are continually 
swaying, there is an appreciable loss im 
energy. owing to the increased head re- 
sistance encountered, especially at high 
speed, due to the overhanging of the front 
suriaces of these cars, as they swmg into 
and out of line with the other cars; and 
further, there is a loss due to the pocket- 
ing of air at the junctures between the 
cars, which is a factor worth considering 
when speaking of such high speed sub- 
ways. “It is one thing to specify high 
speed, and another thing to obtain it,” 
said Mr. Bolton. “The New York sub- 
ways are supposed to attain a speed of 40 
miles per hour for express trains, but 
they have never reached their contract 
stipulation, and the express trains realize 
an average speed of but 24 miles an hour, 
irom station to station.“ 
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Reginald Pelham Bolton, a Consulting 
Engineer of New York City, Has 
Brought Forth a New Suggestion for 
Solving the Subway Transportation 
»Problem in Our Larger Cities. Mr. 
Bolton’s Idea, Which Has Been Favor- 
ably Received by the Experts of the 
Interboro Rapid Transit Co., Calls for 
Express Subway Trains Running at 60 
to 70 Miles per Hour, Thru Tunnels 
Placed at a Sufficient Depth to Pass Far 
Below All Skyscraper Foundations, 
River-Water, etc. These High 
Speed Subways Would Reach » 
b Out to a Distance of 25 to g 
> 30 Miles. 
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Dotted Line Shows 260-ft. Path Followed bv X-Rays in One of the 

X-Ray Photo Obtained at This Distance From Tube 

Shown Above, Where We See a Skull, a Crab Shell, and a Bottle 
Containing a Copper Sulfate Solution. 


Experiments. 


Long 


: G. CONTREMOULINS,a 
distinguished French  scien- 
tist, having in his labora- 

è tory a number of X-ray 


installations which are used 
simultaneously, has investigated the pos- 
sibility of shielding patients and opera- 
tors from their evil effects. He describes 
three experiments showing that rays, which 
have made their way thru the ceilings of 
city habitations, while they may not affect 
the skin, are very dangerous for the glands 
of secretion of the dwellers in those houses. 


While a six millimeter thickness of lead 
protects from the X-rays used in radioscopy 
and radiography, the radiations applied for 
therapeutic purposes, need further study. 
We quote from the conclusions he has 
reached. In the case of the intensities 
needed, for intensive therapeutic treatment 
of cancer, X-rays from a 25 centimeter 
spark excitation of the Coolidge tube, may 
be applied to the patient for twelve to 
fifteen consecutive hours, and in Germany 
a 120 centimeter spark excitation for five 
consecutive hours. In these cases the 
radiation has such penetration, that it may 
be considered almost as powerful as the 
radium spectrum. These sources of radiant 
energy cannot be placed in the midst of a 
city population, without the inhabitants 
incurring grave risks, and protective meas- 
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ures are urgently needed. М. Contre- 
moulins presented to the Academy of 
Science superb teleradiographs, obtained 
at 40 to 80 meters distant (128 ft., and 256 
feet), with a Coolidge tube operated by a 17 
centimeter spark. These radiographs were 
of surprising definition and contrast. The 
author emphasizes the fact, that at 40 
meters distance, a linen compress gives a 
good image, and he draws the conclusion, 
that the rays at this distance are capable 
of biologic action, i. e., action on living cell 
tissue. The same applies to a print ob- 
tained at twice the distance. 


As regards the supposed protection of 
ordinary walls, the author obtained photo- 
graphs at a distance of 15 meters on the 
other side of a thick wall (50 centimeters) of 
brick and stone. Four hours was a com- 
plete exposure. It is evident that these 
results obtained with modern intensities and 
densities of radiation, representing the 
most modern effects used in therapeutic 
practise, fully justify the author's warnings. 
Especially is this held to apply to France, 
where they are on the point of utilizing 
200,000 volts potential in radio-therapeutic 
work. M. Contremoulins wishes a com- 
mittee appointed by the Academy of Sci- 
ences to investigate the problem. 


The recent death of Dr. Ironside Bruce, 
a well-known English specialist in X-ray 


Coolidge Tube, the Objects X-Raved Being Several 
Bones Taken F 
At Center— Vertebral Column; at Right—Femur Bone. 


X-Rays 


rom the Doctor’s Specimen Cabinet. 


works, leads the editor of the Lancet (Lon- 
don) once more to call attention to the 
danger of using these rays for long periods: 

“Tt can only be surmised that during the 
course of his radiological work in alleviating 
the suffering of others Dr. Bruce received 
fractional doses of radiation, the effects of 
which manifested themselves with startling 
suddenness, for he died after only a brief 
illness. Such an event may cause appre- 
hension among radiologists generally. he 
danger attending the use of X-rays are only 
now being fully revealed, and it is recog- 
nized that these fall into two categories— 
the superficial damage to the skin caused 
by the softer types of X-ray resulting in 
dermatitis, or still graver conditions; and 
the damage to the deeper structures, includ- 
ing the blood-forming organs, caused by the 
more penetrating types of X-ray and the’ 
gamma rays from radio-active substances." 

Dr. Ivan I. Manoukhin has been studying 
the effects of X-rays on the body at large 
and not upon the growths to which they are 
directly applied. He has come to the con- 
clusion that exposure of the spleen to X-rays 
causes it to set free into the blood certain 
solvents of the white corpuscles. Recent ob- 
servations by Dr. J. C. Mottram show that 
repeated small doses of X-rays result in a 
serious diminution of the number of both 
white and red corpuscles. In extreme cases 
this results in pernicious anaemia. 


A New Tone Arm for Phonographs 


Mr. Clinton B. Repp, of New Jersey, 
claims to have perfected a new invention 
which produces entirely different and new 
interpretation of phonograph music. This 
invention is based on the idea of conveying 
tone vibrations thru solid wood and string 
instead of the hollow metal tone arm used 
in the present-day phonograph, thus elim- 
inating the metallic harsh tone from in- 
strumental music and the nasal tone from 
vocal music. 

He has constructed a solid wood atm of 
the same wood used in the making of violins 
and aged by a special patented process 
which gives it the appearance of a fine piece 
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The Latest Idea in Phonograph Reproducing Arms 
Delicately ivoted, 


Consisting ot a Wooden Bar 

the Music Being Transmitted b; 3 
to the Diafram at the Top of the Standard, to Which 
the Sound Amplifying Chamber is Connected. 


соб 


the Wooden Bar 


of turtle ebony. This arm carries the vibra- 
tion to the patented sound-box, which, 
is stationary, being connected to the center 
of the disc in the sound box by a linen string. 
This carries out the inventor's idea of the 
combination of wood and string. 


This arm uses the ordinary type of steel 
needle which rests at a very low angle, 
developing an easy drag over the record 
and very materially lengthening the life 
of the record and reducing the surface noise. 
Furthermore, it plays all types of records, 
necessitating no mechanical change, but 
only the hooking or unhooking of the cord 
from the hook on the diafram. 


Renewing Your Blood 


Ву Н. W. SECOR and J. H. KRAUS 


IFTY, yes even thirty years ago, 


physicians used to treat their 
patients mostly by guess-work— 
professional guess-work if you 


lease—but with all their knowl- 
edge et symptoms, they frequently did not 
know just what was the matter with their 
patients, particularly the condition of the 
blood. To-day every physician knows that 
in the case of many ailments he must 
have a chemical analysis made of the 
patient's blood before he can prescribe 
the proper treatment. Especially is this 
. true where a person is suffering from some 
skin disease of which there are about 150 
in 9 classes. Many of these skin diseases, 
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if This Method of Purifying the Blood Were Used in Our Hospitals, and Worked Up to the Final Point of Perfection 
The Blood from the Patient Passes Thru Electrically Heated Ap 
‚ Such as Pollen Antigen for Hay Fever, etc. Food 


Could be Removed from the System. 
Antitoxins and 
or Anticoa 
In the B 

by Properly 


t in the Third Dropper. 
Re 


justto mention this one branch of pathology, 
are due to the improper chemical composi- 
tion of the blood; for example, the blood 
may contain too much uric acid, or perhaps 
an overpercentage of sugar, et cetera. 
There are two principal methods in use 
at the present time for correcting improper 
chemical conditions in the bl , and also 
for destroying disease germs (in the blood), 
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Purifying the Blood .: 
by Removal from 
Body and Treat- 

ing it XElectro- 
hemically 


and these are: First, by administering 
internal medicines in the form of draughts 
swallowed by the patient, which thus act 
on the blood indirectly thru the walls of 
the intestines, while the second method 
involves the injection of the medicine or 
serum directly into the blood stream by 
means of a hypodermic syringe. In 


tus 


Can be Inserted in the Second 


hamber Any Other Nutiment or Medicant Could be Used Such as, Arsphenamine (Neosalvarsan). 
gulated Ultra-Violet Rays Which Will Kill All Other Bacilli. 
The Heat in Each of the Chambers Should be Kept-at as Near Body Tompe 
Degree and Cool It Again to the Proper Temperature; in This Manner Killi 

The Patient Is Not Placed Under Anesthesia During the Process, Local Anesthesia Sufficing for the 


The 
Some of the Bacteria. 


Europe, and in other parts of the world 
outside of the United States, it is much 
more common to administer medicines in- 
travenously or directly into the blood 
stream, and this technique is very advan- 
tageous for two reasons., In the first place, 
the medicine acts many times quicker and 
much more powerfully than when taken 
into the stomach; and, again, the patient 
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is not liable to suffer by any impairment 
of the digestive processes, caused by taking 
powerful doses into the stomach. 

In presenting the idea here illustrated 
and described, for. purifying the blood by 
washing or treating it chemically and elec- 
trically, the authors have endeavored 
to substantiate their arguments by careful 
analysis of the various problems involved 
and also by direct experiments. Briefly 
explained, the modus operandi consists in 
extracting the blood from the body, either 
wholly or in part, and purifying the blood 
chemically or otherwise; then re-pumping 
this blood back into the body. The first 
method, which was tried out experimentally, 
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Many of the Diseases so Prevalent TodaY 
irst One (A) We Could Administer Various 
Dropper, Such as a 5% Glucose Solution and Saline 
An Animal Membrane Divides This Chamber in Half so That, by Osmotic Action, Urea Can be Filtered from the Blood. 


d in the C Chamber the Blood Is Acted Upon 


Pump at D Will Assist the External Circulation and at E We Have the Batteries. 
rature as Is Possible, Unless We May Find It Necessary to Heat the Blood to a Higher 


Carefully Watched and Regulated. 


Operations ust be 
inor Incisions Over the Median Basilic Vein. 


but which now has been abandoned, was 
to extract all of the blood from the body, 
and as this was done the veins and arteries 
were kept dilated or filled with a substitute 
solution, such as saline (salt water), or 
Locke's solution, the pressure in the veins 
being kept approximately constant by 
checking with a blood pressure gage se- 
(Continued on page 559) 
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PASSAGES TO GUN-PITS 


"CAT-WALK" AND QUARTER 
FOR CREW AND GASOLINE 
STORAGE TANKS ————" 
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DUE TO FAILURE OF LONGITUDINAL 


GIRDERS, HALF OF WHICH HAD BEEN, 
PREVIOUSLY, BROKEN AND SPLICED. 
A SUDDEN STRAIN OF MANEUVERING 
SNAPPED THESE WEAKENED GIRDERS 





© 1921 by Science and Invention 


This Skeletonized View of the Giant Dirigible R-38, Better Known by Its American Designation, ZR-2, Gives a Clear Idea as to the Position and 
Important Location of the Longitudinal Duralumin Girders, Which Are Thought to Have Broken Under the Severe Strain of Causing the Airship 


to Turn at High Speed. The Accident Is Thought to Have Occurred Because These Girders Were Not Properly Replaced by New 
Sufficient Strength, After Quite a Number of Girders Had Failed in Previous Tests. 


Ones of 


It Is Maintained by Aeronautical Experts That If the 


Balloonets of the R-38 Had Been Filled with Helium Gas Instead of with Hydrogen, the Two Halves of the Airship When It Broke in Two, 


Could Have Sailed Down Slowly and the Lives of the Crew Would Have Been Saved. 


Helium Gas Is Non Inflammable. 


The Ill-Fated Airship ZR-2 


HE accompanying photographs show 

the world’s greatest airship-hangar, 

erected at Lakehurst, N. J., at a cost 
of $3,000,000, as well as the appearance of 
the ill-fated dirigible ZR-2 herself, the 
largest lighter-than-air craft ever con- 
structed. The ZR-2 met an untimely end 
and killed over 40 English and American 
naval airmen, when she crumpled up and 
burst into flames over Hull, England, on 
August 24th, near the completion of an 
approximately 30-hour trial trip. If the 
giant dirigible had had her various com- 
partments filled with the new helium gas 
which is non-combustible, as pointed out 
by Henry Woodhouse, President of the 
Aerial League of America, this terrible 
tragedy of the air could hardly have hap- 
pened; or if thru structural failure of the 
girders the two halves of the airship 
had parted company, each section would 
have landed undoubtedly in safety, so as 
not to have killed nearly all of the crew, 
as actually happened. 

It is understood that a sister craft to 
the ZR-2, which the British have also 
been building, may be substituted for the 
ill-fated Leviathan of the air, to fill the 
American Navy's order. As America’s 
contract for the English-built dirigible 
called for a thoro trial of her flying 
qualities before the American naval air 
crew were to take over the ship, prepara- 
tory to flying her across the Atlantic 
Ocean, it is considered that the brunt of 
the loss will be upon the English builders. 


CAUSE OF THE ACCIDENT. 


It is probable that the true cause of 
the accident may never be known, but if 
hydrogen gas had started to leak from 
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one of the balloonets near the exhaust 
pipe from one of the six powerful gaso- 
line engines, the escaping gas may have 
ignited, and caused a primary explosion, 
which split the hull in two halves. An 
exploding gasoline tank could also have 
caused this; or as later reports seem to 
indicate, the great ship of the air appar- 
ently broke or started to break in two, 
before the first explosion, and the firing 
of the gasoline or gas may have been 
a secondary effect, caused by the failure 
of the structural beams, buckling the air- 
ship with a consequent disarrangement 
of the machinery, pipes and wires, which 
would have accounted for the spark 
which started the fire and explosion. 

It is understood from earlier American 
official dispatches that sufficient helium 
gas was to be sent to England to inflate 
the ZR-2 for her flight across the At- 
lantic. Every effort should be made from 
this time on to eliminate the filling of 
lighter-than-air flying machine envelopes 
with any stich uncertain quantity as 
hydrogen gas. Hydrogen by itself is not 
explosive, but as soon as it mixes with 
sufficient air, the oxygen brought into 
union with it, makes it a very dangerous 
explosive of considerable power. 

The photograph showing the masto- 
donic hangar. erected at Lakehurst, N. J., 
gives some idea of the engineering skill 
and money expended in building this 
great structure. The building is 800 ft. 
in length, 264 ft. wide, and 200 ft. high. 
The Woolworth building could rest easily 
on its side within, it. 

IMMENSITY OF THE ZR-2. 
The ZR-2 measured 695 ít. in length, 
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had a diameter of 85 ít. 4 inches, a gas 
capacity of 2,700,000 cu. ft., could lift 50 
tons and could fly to an altitude of 25,000 
ít. She was driven by six 350 horse 
power gasoline engines, each engine driv- 
ing a huge propeller. Her fuel tanks 
could hold 10,400 gallons of gasoline, 
which could make possible a full-speed 
radius of 6,000 miles at 75 miles an hour, 
oi 9,000 miles at her normal speed of 50 
miles per hour. In other words, an air- 
ship proportioned as was the ZR-2, had 
facilities for crossing the Atlantic Ocean 
and returning without re-fueling. 

Her normal crew was 50 men and it rc- 
quired from 300 to 500 men, dependent 
upon the weather, to land her and. place 
her in her hangar. The ZR-2 was “fitted 
with suitable piping running her entire 
length, so that she could take on fuel 
and gas supplies from pipes extending 
to the top of a stecl tower 200 ft. in the 
air, while she was anchored to the top 
of such a tower with a rotary coupling, 
which permitted the airship to swing 
all around the tower, with changes of air 
currents, during her anchorage. 

This giant dirigible was fitted with the 
very latest type of radio apparatus capable 
ot a range of 1,500 miles and special pro- 
vision had h^^n made so that in case the 
airship should become marooned in mid- 
ccean, an extra long antenna wire could 
be elevated by means of a small balloon 
and the transmitting range increased to 
2,500 miles. An antenna. wire 250 to 300 
ft. in length could be quickly elevated with 
a small balloon in this manner. 

COMFORTS AND APPOINTMENTS. 

As in the dirigible R-34, a narrow corri- 
dor ran from the nose of the balloon to 





These Two Illustrations Show the First Stage, When the R-38 Broke in Two at an Elevation of About 1,000 ft., While the Second Illustration at 


the Right Shows How the Two Halves of the Giant 


Dirigible Burst into Flames as They Fell Rapidly. 


Some of the Best Aerial Experts in 


England and America Lost Their Lives in This, the Greatest Disaster in Aviation. 


the tail, so that members of the crew could 
pass to and fro on their trips of inspec- 
tion. In the R-34, the men had slept in 
suspended hammocks, in constant peril 
that a sway might hurl sleeper out and 
próject him down thru the unprotected 
fabric of the balloon. In the ZR-2, bunks 
wére-constrücted along this longitudinal 
runway, equipt with heavy covers and furs 
for cold weather. 

In the R-34 the crew ate cold food on 
most of their voyage across the Atlantic 
because it was impossible to use any sort 
oí cooking apparatus so close to the in- 
flammable hydrogen. The men on the R-34 
did, however, get a sip or two of hot tea 
daily when some member of the crew took 
time to heat a kettle of water over the 
exhaust pipes of the motors. 

Contrivances to permit the use of this 
heat from the motors were built into the 
ZR-2, and the members of the new ship's 
crew were to have had hot roast beef, 
bacon and eggs, soup, tea, coffee and other 
hot dishes. 


NEW NAVIGATION APPARATUS 


New contrivances for the navigation of 
the balloon also had been invented since 
the R-34 was built. One of these new 
instruments, a radio compass, was de- 
scribed by Lieut. Commander Robert 


Evelyn Byrd, U. S. N., who was to navi- 
gate the dirigible to this country. We quote 
from 'the New York Times: 
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It will take a long time for Ameri- : 
cans to forget the terrible tragedy of : 
the air which occurred only a few : 
* weeks ago when the R-38, better 
= known to Americans as the ZR-2, 
* broke in two at an altitude of ap- 
proximately 1,000 ft. and burst into 
flames, while falling to earth, over = 
Hull, England. It is hard to tell now, = 
until full inquiry has been made by 
the English Board of Experts, who 
are to meet shortly, just what hap- 
pened when the world’s greatest 
dirigible snuffed out the lives of : 
nearly all of her crew. i 

It would seem to us, however, as : 
pointed out by several of the leading : 
American aeronautical experts, that : 
had the balloonets been filled with the 
new non-inflammable balloon gas, 
helium, the two halves of the great 
gas bag when she broke in two, could 
have redched earth safely. 
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"We will use this.new radio compass, 
as well as the aircraft sextant, which has 


an artificial horizon and does not require 
sighting the sun from the sea's surface.” 

An electric dynamo attached to one of 
the main motors furnished e'ectricity for 
lighting all the rooms and cabins ot the 
airship and for an immense electri: search- 
light that would enable the airship at 
night to pick out her mooring mast or to 
sight or signal to the earth. 


Unlike the R-34, which had sand bal- 
last, the ZR-2 had water ballast distri- 
buted in tanks along her keel, and by 
tcuching buttons on the "bridge," the cap- 
tain of the ship could release ballast, or 
by touching other buttons deflate hydro- 
gen gas. The gasoline supply, also in 
tanks along the kcel, could be regulated 
and controlled from this bridge, which 
was attached to the framework of the 
balloon between the two forward cars. 
The steering and altitude apparatus also 
were controlled from this bridge. 


The R-34 had to be hauled to the ground 
when she needed more fuel, and lines of 
hose were strung into her structure, but 
the ZR-2 was a step forward in airship 
construction in this way. Тһги special 
piping in her bows and cther apparatus 
in the interior, the big ship could suck up 
oil, gasoline and water bal'ast while float- 
ing at the top of her mooring mast, 200 
feet in the air. 


Photo at Left Shows the Gigantic Hangar Erected at Lake- 
hurst, N. J., Which Was to House the R-38. This 
Immense Building Measures SJ0 ft. Long by 264 ft. 
Wide, and Is 200 ft. High. It would House the Woolworth 
Building on Its Side Easily. Photo Above Shows the R-38 
Leaving Her English Hangar for a Trial Spin Thru the Air. 








Doctor HacKensaw’s Secrets 


By CLEMENT FEZANDIE 


(Author's Note:—It is beyond question that in 
the course of a very few years we shall find means of 
pulling a man to sleep for a period of one or more years, 
and of awakening him again whenever we wish to do 
so. Without putting any credence in the tales of 
suspended animation told of the Hindu fakirs, we have 
but to consider the well authenticated cases of hibernation 
familiar to all of us. When we see that a warm- 
blooded animal like a bear can sleep thru the winter 
months, living on its own fal, there is no reason why 
а man, under proper conditions, could not accomplish 
the same feat. And if the conditions in which he were 
placed were such as to reduce his expenditure of energy 
to a minimum, there is no reason why this sleep of 


NO. 3—THE SECRET OF SUSPENDED 
ANIMATION 


a year and then restored to life again, 
none the worse for his long sleep. What 
have you to say to that?" 

“Nothing, except that I don't believe it,” 
returned the doctor. "I have had people 


tell me they saw a conjurer take a man's 
watch, crush it to pieces under his foot, 
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hibernation could not be considerably prolonged. I 
have endeavored to show in this story what practical 
advantages this suspended animation might possess.) 
66 \ | 

slightest faith in these tales 

of suspended animation that 
are related of the Hindu fakirs.” 
‚ “But, doctor, there are a number of 
such cases on record, and some of them 
seem pretty well authenticated,” remarked 
Silas Rockett, who, in his quality of re- 
porter for the New York Daily Growl, 
had called to have another interview with 
the worthy doctor. 

"I remember one case in particular," 
continued Silas, "where the experiment 
was conducted in the presence of a French 
army officer and his men. They saw a 
Hindu native put into a trance, his nose, 


mouth and ears plugged with wax. He 
was kept in this state for six months or 


O, Mr. Rockett," said Doctor 
Hackensaw, shaking his head, 
"No, I do not place the 
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cram the íragments into a pistol and 
shoot them at a target, where the pieces 
reunited to form the original watch again, 
and hung suspended from the centre of a 
target." 

"Yes, but that was avowedly a trick." 

""True; and it depends upon substituting 
a duplicate watch for the original one. 
So, I believe, from the accounts I have 
read, the Hindu fakir substitutes a dummy 
for the man put into the trance." 

“Then you do not believe in suspended 
animation ?" : 

“On the contrary, I am a firm believer 
in it. There are too many really authenti- 
cated cases of suspended animation in 
nature, for a scientist to doubt the facts 
for an instant. Among the lower inverte- 
brates, including the microbes, there are 
many well known cases of individuals 
remaining in a state of total inactivity 
for months and even for years, yet com- 
ing to life again when external conditions 
are favorable. Among higher animals 
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hibernation is also frequent, and even a 
warm-blooded animal, such as the bear, 
sleeps thru the winter months, and comes 
forth hungry from his den in the spring." 

“Then why is it impossible that a man 
should do the same thing?" А 

“It is so far from being impossible, that 
I have accomplisht the result myself. But 
I claim to be the first man who ever suc- 
ceeded—I do not believe the Hindus ever 
did anything of the kind.” 

“You mean to say, doctor... ? 


„ 
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*. | , The Uncouth Antediluvian Creature, with a Loud Snort, Stretched Out Its Bony Wings ani Soared Away Over the Tops of the Houses. NER 


“I mean to say, Mr. Rockett, that I 
have not only succeeded in putting ani- 
mals, like the cat, dog, horse and cow, to 
sleep for several months at a time, but I 
have also done the same thing with human 
beings. In fact, if you will step across 
the way with me, you can see some of 
the subjects for yourself." 

So saying, Doctor Hackensaw led the 
way into a long, low building, around 
whose sides were ranged tier upon tier of 
glass coffins, some empty, but most of 
them containing either one or more ani- 


mals, or a human being in a state of | 


complete coma. 


Silas Rockett gazed about him in amaze- | 


ment, scarcely believing his eyes. But 


Doctor Hackensaw continued as calmly | 


as if he were delivering a lecture in his 
clinic: , 

"It has always been a matter of sur- 
prise to me," said he, "that our scientists 
have not long ago solved this problem oí 

(Continued оп page 565) 
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. А Record-less Phonograph 


T was during the spring of '17 when 

phonograph factories sprang up like 

mushrooms over the land, that I 

drifted into the experimental room at 
6 Wassenbach’s. We had gone to school 
together, Wassenbach and I, and he had 
sort of taken to things mechanical and 
electrical, so I was not surprised to find 
him with a small well-equipt phonograph 
factory and a few workmen who were 
making some really good instruments. 

It wasn’t a big beginning, but Wassen- 
bach was in it, heart and soul. 





Ву W. F. COWGILL 
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I was puzzled by Wassenbach’s words. 
“You don’t mean to say,” I began, “that 
I can make a number of selections from 
this large catalog and that your collection 
of records is so complete as to embrace 
all that I choose?” 

“That’s it exactly,” said Wassenbach, 
“but it doesn’t just happen so. You will 
notice that each record catalogued is num- 
bered in the usual way.” He stept to the 
instrument and opening a little slide, 
called my attention to a neat row of but- 
tons, numbered from one to ten. 


only thing to be scen was a sort of dia- 
fram and a couple of wires running from 
this thru the back of the cabinet. 

Then it dawned upon me that the music 
was not really made in the instrument but 
was coming from some other source. 

"How is this, Wassenbach," I said, 
"Where are all of those thousands of rec- 
ords located and " A half dozen ques- 
tions half-formed themselves on my 
tongue as I tried to imagine the compli- 
cated mechanism by which such a result 
was made possible. It was a wild flight 
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Today Most People Who Own a Phonograph Have to Wind Up the Spring Motor Each Time a Record Is Played, and Not Only This, but 
There Are the Records to Handle with the Consequent Frequent Breakage, etc. With the Record-less Phonograph Here Shown, One Will Have 


but to Press a Series of Buttons Numbered from 1 to 10 


Talkin 
Your 


Machine. 


When Any One of Several Thousand Selections Will Be Instantly Rendered Thru Their 
All of the Master Records Are Placed in a Central Exchange and When the Buttons Are Prest in the Proper Sequence on 
arlor Phonograph, Automatic Switches Are Actuated at the Exchange to Connect the Desired Record and Reproducer to Your Circuit. 


The Poulsen Telegraphone Principle Is Employed Giving an Absolutely Perfect and Scratchless Reproduction. 


“There’s lots of room for improvement, 
Carson,” he said, “in the construction of 
a phonograph. Just keep your eyes open 
and some of these days I'll show you what 
I mean." 

About this time war clouds began to 
hover low and menacing, and Wassenbach, 
being of German descent. disappeared. 

I found him the other day in a Western 
city. He dragged me out to his home 
and into his study. 

"Got something new to show you, Car- 
.on," he said, indicating with a gesture an 
instrument much like the ordinary phono- 
zraph in design and finish. He motioned 

` ne to a seat and handed me a catalog of 
one of the most prominent record manu- 
facturers. | 

“Make а few selections, Carson,” he 
said, “and while listening to the reproduc- 
tion of some of your favorites, you may 
watch the action of my newest invention.” 
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“Make any selection you like from the 
catalog,” he said, “then we simply indicate 
the numbers one at a time on the buttons, 
release the lever and enjoy the music or 
whatever it may be. We could well adopt 
the slogan ‘You press the button, we do 
the rest.” 

T turned to the popular records where I 
found “Kahala March." I called off the 
number to Wassenbach. He clicked them 
off on the buttons, and immediately the 
sweet low strains of my favorite Hawai- 
ian selection filled the room with melody. 
But my thoughts were upon the wonder- 
ful mechanism that made this possible. 

“You are not telling me that you can 
play any selection listed in the catalog!” 

“Exactly.” Wassenbach noticed my evi- 
dent curiosity to see the mechanism by 
which so many records were handled, and 
opening a door on the side of the instru- 
ment, he smiled at my surprise, for the 
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of the imagination. “I suppose,” I said, 
“that you have hundreds of disc records 
running on one central axis with a tone- 
arm, a diafram and needle for each. Then 
when the proper electrical connection is 
made, the proper tone-arm and needle 
drops on the desired record and the music 
begins. Am I right?” 

“You are partly right, Carson," he said. 
"and very much wrong. First you should 
know that the complicated mechanism 
which makes it possible for any family 
receiving the service to have any selection 
that is listed in the catalog, is nothing 
more or less than the old Automatic Tele- 
phone System put to a different use. When 
the company announced its intention of 
disposing of the service in favor of the 
Weston company, I bought the equipment. 
I secured a surprisingly large number of 
subscribers, put cabinets in place of the 

(Continued on page 12) 
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A Scientist’s Dream of 
Future Movies 


ODAY when you purchase a ticket 
to see a motion picture show, 
you can only see one film thrown 
on the screen at any one time. 
But tomorrow, says the scientist, 

things will be changed. You will not be 
limited to one film, but can see any one, 
of a dozen or more, all for the price of 
one admission, at any time, and all from 
the same seat; comedy, drama, science, 
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This wonder movie theatre is a large 
spacious hall fitted with arm chairs, and 
as we enter it, we see all about us people 
in different moods—some gay and others 
not so gay. Each one has fastened over 
their head an ordinary pair of telephone 
receivers, and each one is viewing a pic- 
ture with different colored  eye-glasses. 
Some are laughing, some have tears com- 
ing from beneath their glasses, and still 


program we see that a play featuring Ma- 
dame Petrova will be Number 4 on the 
list, and perhaps the spectator will be 
provided with a combination of glasses 
more bluish in color. Others again will 
like a submarine feature, and will sec 
"Wet Gold" under Number 10, the Wil- . 
liamson production. Thereíore, should we 
be inclined to see that exhibition we put 
on the specified lenses and adjust the ear- 
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The Motion Picture Play of To-morrow as Forecast by One American Scientist, will Undoubtedly be Considerably Different from the “Мое” Show We Know 


To-day. 
Patron Wears. 


travelogs—all will be at your instant 
command. On the back of the seat i^ 
front of you there will be a clever selective 
device, which will release the proper col- 
огей glasses to view the particular movie 
you want to see, and simultaneously switch 
into circuit the proper music for the tele- 
phone receiver you snap over your car. 
Several motion picture projectors flash 
their views on the screen simultaneously, 
cach one in a different color. To each 
projector is connected—synchronously—a 
phonograph fitted with the appropriate 
music. Audion amplifiers intensify the 
music sufficiently to supply hundreds of 
chair phones. The-colored glasses act as 
filters. To see comedy, for example, you 
use yellow filter glasses, which permit 
only this color to be seen. Red glasses 
show us a melodramatic film, if that is 
the color used to portray it, and so on 
down the list. 


He Suggests That We Will Have Several Different Photo-plays, Comedy, Drama, etc., Flashed on the Screen in Different Colors Simultaneously. 
View Any Individual Photoplay, We Will Move a Switch on the Back of the Chair Ahead of Us, Which Will Release the Proper Colored Glasses to View a Comedy, 

Flashed in Red Let Us Say; and at the Same Time the Proper Synchronized Phonograph Music Will Be Supplied to the Head Telephone Receiver Which Each L 
If We Don't Like the Comedy, We Can Selecta Drama or Travelog апі Observe Them Thru Another Pair 


Suit. 


others are in an intense mood of excite- 
ment. We take our place in any empty 
seat which we can find in this packed 
house, and look up towards the screen. 
On either side we see the names of the 
features upon an electrically illuminated 
sign and immediately under these names, 
the actors playing the leading roles. Should 
we feel in a mood for comedy, we push 
the slide on the back of the seat in front 
to a point marked "Number 3," for in- 
stance. An automatic catch now releases 
a pair of special colored glasses from this 
compartment. We adjust these glasses and 
also a pair of telephone receivers provided 
on each chair, and we are able to see 
for instance, a Charlie Chaplin comedy 
and hear music appropriate to the same. 
Our companion may not be interested in 
the Chaplin comedy, and may like some- 
thing more serious. So elsewhere on the 
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To 
of Properly Colored Glasses—With Music to 


phones which are, of course, automatically 
connected to the circuit carrying the proper 
music for the play. 

The busy man or woman who can de- 


vote but a short time to entertainment, can 


learn and see more in one evening in this 
manner, than we would ever dream of to- 
day. If thru the red glasses he beholds a 
dramatic picture, which does not please 
him, he could immediately shift to a scien- 
tific feature or to a howling comedy. 
Everyone will be happy because they have 
at once their choice of several different 
classes of entertainment, and for the- movie 
fiend, who delights in watching a picture 
show for four or five hours, he or she 
could sit there. and view everything on 
the program. 

Of course it will be quite a problem to 
select glasses which will operate properly. 

(Continued on page 576) 
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Bookworms 


By WILLIAM R. REINICH 


Our Illustrations Show Various Examples 
Affixed. Sometimes All the Organic Matter 


N the earliest writings that we have 

knowledge of we find mention of the 

ravages of the bookworm. Evenus, 

who lived about 450 B. C. is the earl- 

iest author known to write of its rav- 
es. Horace, Ovid, Pliny, Martial and 
ucian also do not overlook him. 

In 1665, Hork in his *Micographia" gave 
the first illustration of a bookworm, which 
is that of a silver-fish, and which today is 
known to do considerable damage to 
coated papers and photographs. 


Austin quotes the following írom the 
writings of Christian Mentzel, the Ger- 
man naturalist and philogist, who lived in 
the seventeenth century. "When one reads 
that he heard the book-worm crow like 
a cock," and said, 'I knew not whether 
some local fowl was clamoring or whether 
there was but a beating in my ears.' onc 
cannot help wondering if there was not 
something defective in his ear drums; but 
further on he says, ‘I perceived on the 
paper whereon I was writing, a little in- 
sect that ceased not to crow like a chanti- 
cleer, until taking a magnifying glass I 
assiduously observed him.' From this one 
concludes that if the fault was not with 
his hearing, by which some well-known 
sounds made by book insects seemed to 
him like the crowing of a cock, an alto- 
gether different cock from the kind we 
know must have lived in his day." 

As years past, the constant destruc- 
tion of books by insects was noticed, 
especially when some rare or unique copy 
of those priceless gems of early book- 
making, the incunabula, was destroyed or 
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of the Work of the Many Kinds of Insects, to Whom the Popular Name of Book-Worm Is 


Is Devoured, Leaving Nothing 
and the Sandwich Islands Contribute Examples. 


ruined beyond redemption, and scientific 
societies offered prizes for remedies to pre- 
vent this loss. Even as early as 1774, the 
Royal Society at Góttingen offered a prize, 
and in 1903 the International Library Con- 
gress at its meeting in Paris, also offered 
prizes for remedies. Some of the govern- 
ments of the world have also given con- 
siderable attention, not only to find a pre- 
ventive to protect the paper from the in- 
sects, but also the cloth and leather bind- 
ings, which are subject as well to the 
attacks of insects. 


No locality seems to be safe from their 
depredations, except, perhaps the Arctic 
regions. Dry, moist, hot, and cool regions 
each contain insects which require these 
conditions for their existence, and conse- 
quently there is no protection for the 
books. I have examined books attaeked 
by insects from almost every part of the 
globe, and from many states of the United 
States. 


It is very curious to see the various ways 
in which books are damaged or destroyed. 
In some instances one will find only one 
or two little borings, running through 
them; again, you will find hundreds and 
even thousands of tunnels. Or, a little 
tunnel will start and lead into a cavity 
the size of a pea or a large walnut, and 
from this excavation, other channels will 
start, ending perhaps in other chambers. 
A number of pages may be so badly eaten, 
as to give the pages, when held up to the 
light, the appearance of a piece of rare 
old lace. Again, books may be literally 
cut into strips, or even flakes, reminding 
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but the Clay Filling of the Paper. 


North and South America 


one, when the book is taken off the shelf, 
of a miniature snow-storm. In one in- 
stance two volumes, whose paper had con- 
tained quite a quantity of clay as a filler, 
had been transformed by the white ants, 
the insects which had attacked them, into 
two lumps of earth. No paper seems to 
be exempt, each kind, rag, wood, etc., 
seems to be attractive to the particular 
group of insects, which destroyed the sub- 
stance in its natural form. 

Bindings, both leather and cloth, have 
special attractions for insects, who do 
not seem to care for the paper, and even 
the dyes used in coloring the cloths or 
tanning the leather appear to act as an ap- 
petizer in some instances. 

As to what insect can be given the name 
of the bookworm, it is difficult to answer. 
The little brown beetle, called Sitrodespa 
Panicea, is generally called the bookworm, 
but there are over a hundred other species, 
some of which do many times the amount 
of damage done by this species. 

As destroyers .of paper, the white ants, 
would receive the honor, not only in the 
quantity but also ir the rapidity with which 
they accomplish their work, and as they 
do not come to the surface, only making a 
small hole to gain access, which one would 
scarcely notice, their ravages pass un- 
noticed until the book has been destroyed. 

There are quite a number of species of 
beetles, which do considerable damage, es- 
pecially to paper containing wood-pulp. The 
paper containing a large percentage of 
rags are generally attacked by some spe- 
cies of moths. 

(Continued on page 578) 





Revealing Your True 


Vocation 


By Dr.. М. Р. VON DAVID, 


NDIVIDUALS of man are as distinct 
in habits and appearance as any other 
form of animal. Sadly, however, by 
reason of easy and voluminous com- 
munication with fellow men, the indi- 
vidual is often led, coerced, or wheedled 
into some particular vocation for which he 


Dr. Augustus Waller, Director of the Physiological 
Laboratory University of London, Is Carrying Out 
Experiments with an Instrument, Which Records 
Human Emotions. Attaching a Hand of a Patient 
to a Galvanometer, He Shows how His (the Patient’s) 
Emotions Were Recorded Li Means of a Spot-Light 
ona Screen. The Wiring Was so Arranged that Any 
Emotive Impulse from the Brain Down the Motor 
Nerves to the Hand, Deflected the Spot to the Right. 
Picture Shows Dr. Augustus Waller tanding Behind 
the Table. 


is entirely unadapted. We find artists 
selling life insurance, philosophers digging 
ditches, and plumbers practising medicine. 
The idea of ail mankind being free and equal 
is utopian, illogical, and absurd. I could 
never believe that even at birth, all men- 
talities of even normal babes, were equal. 
Brothers, or sisters, born of the same 
parents, raised in the same environment, 
and given equal opportunities, are diametri- 
cally opposed in tastes, habits, and char- 
acter; this is a fact of common experience. 
To a brilliant mind which is capable of 
original thought, orthodoxy is galling; 
to a less precocious nature, original and 
radical deviations from ‘‘The Law' are 
gaffles in its conscience. 

The most practical and valuable aid 
that can be given to this struggling race 
is not a rabid doctrine that treats the race 
as it should be in a utopian dream, but a 
method of determining the individual capa- 
bility and inclinations of men as they are, 
and then directing them into that voca- 
tion which will use these natural capabilities 
to best advantage. If your son is well 
adapted for a teamster, do not try to make 
a futurist artist of him. This may sound 
overdrawn, but such incongruities are a 
daily experience with most of us. 

Teachers and parents often ruin a child's 
natural career by choosing a vocation for 
him for which he is totally unsuited. A 
child's brain is a very sensitive organ. 
The "Nervous Rena'ssance" which trans- 
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pires at or near the age of 14, heightens 
this sensitiveness. Mutual confidence is 
all important at this time, between child 
and parent; and an offending word or act 
from an older person may easily warp the 
child's budding philosophy of life. If 
you would keep the child's implicit con- 
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of this idea. There are scoffers of course, 
who deny even the existence of such a 
thing. I do not presume to convince these 
doubters; that can be better left to those 
who have little to do, and who expect to 
live longer than I. My personal experi- 
ences in America, Europe, and in India, 
leave no doubt of the slightest nature, in 
my mind, of the reality of telepathic com- 
munication. 


Another and more indirect evidence of 
our concept of thought is the ''n-ray" 
which was discovered by Professor Blondlot 
of the University of Nancy. He found 
evidence of a new form of light (radiant 
energy), which seemed to have its source 
in muscles under tension. Sufficient work 
has not been done to fully understand the 
nature of these rays. But the fact that 
muscles in tension radiate a form of energy, 
brings us closer to the idea of thought being 
in the same class of phenomena. 

The discovery of radioactivity in the 
latter part of the 19th century, opened new 
vistas of ultra-physical research, which 
have hardly been outlined by the sur- 
veyor's chart. Among the few elementary 
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The Section of Galvanometer Tape Shown Below 
Illustrates Just How You Will be Chosen for Your - 
Vocation and Career When We Have Adopted the 
Electrical Method of Analyzing Your Brain Impulses. 
The Front Cover Illustration Shows How the Names 
of the Different Trades are Flashed One after An- 
other Before the Subject; the Maximum Galvano- 


meter Deflection, When Matched inst a Chart 
Containing the Trade Names, Indicates Which 
Trade the Subject Is Best Fitted for. In This Case 


It Is ‘‘Electrician.” 
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fidence, do not expect him to be 30 when 
he is only 14; nor do not treat him as tho 
he were 9. Strive to treat him as a child 
of his own age. Exaggerating his mental 
age discourages him; underrating it, dis- 
gusts him; either will bend his confidence 
away from you. This principle may be 
well applied to persons far beyond 14 years 
of age. 


THOUGHT AS RADIANT ENERGY 


The conception of thought as radiant 
energy is not new. It has been suggested 
by philosophers and physicists for ages. 
The ancient terminology may differ slightly 
from the modern term, “radiant energy,” 
but the idea of thought being of the same 
general nature as heat, and light, is old. 
There is no absolute direct evidence of this 
identity of thought and radiant energy, 
but there are*a number of indirect indica- 
tions of such a relation. Telepathy may 
be considered a very strong point in favor 
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things we have gleaned from the research 
work done so far, there is one outstanding 
fact, which verifies the alchemist’s dream. 
Radioactive substances are continually 
changing in chemical and physical proper- 
ties. They are transmuting from element 
to element, each element being individual 
unto itself. It emits its own ray or com- 
bination of rays; it has its own atomic 
weight, specific gravity, and all other phy- 
sical properties assigned to elements. From 
Uranium, the parent element of the radium 
series, there is a steady decomposition, from 
element to element. 

It is a matter of experience that in con- 
centrated thought, energy is expended. 
Perspiration may be induced by concentra- 
tion, and without the slightest physical 
effort. The source of the energy inducing 
such perspiration, must be decomposition— 
decomposition of the Niscel bodies employed 
during the process. 

(Continued o" page 554) 
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Thousands of Dollars Await the Inventor or Inventors, for There Is Plenty of Room for More than One Design, Who Will Perfect a Satisfactory Substitute for the 


Present Day Pneumatic Tire Used by Thousands of Automobilists the World Over. Several Novel Ideas are S| 
Serve as an Incentive to Inventors in Finally Perfecting a Satisfactory Tire, Which Will be Practically Puncture-Proof and if Possible 


daily lives, one being owned by 

every tenth family in the United 

States, the subject of tires is of 
ever-growing importance. Who likes blow- 
outs? The answer is—Nobody. Not only is 
this so because we have to get out, and soil 
our Sunday clothes perhaps, on a muddy 
road to patch up a punctured inner tube 
and replace a shoe; but there is a very 
distinct danger for those who drive at 
speeds of 35 to 40 miles per hour or more, 
for a blow-out may cause the machine to 
swerve from the road and go over an em- 
bankment, or-else throw the machine on its 
side, or upside down, which cases the 
writer has seen exemplified in two fatal 
accidents near his home this summer. 

In the accompanying illustration several 
new ideas in automobile tires are presented. 
Fig. 1 shows a new spring wheel which a 
Jersey City, N. J., inventor is developing 
for commercial use. This wheel uses a 
solid rubber tire and the proper amount of 
resiliency is obtained by the powerful 
springs placed in the interior of the spokes. 
Each spoke is a compound affair comprising 
a stem secured to the rim, and as this spoke 
comes to its lowest position, the spring is 
partially comprest by the load. This form 
of wheel gives promise of developing into 
something worth while it would seem. 

Another suggestion which is illustrated 
for the design of a more reliable automobile 
tire is one having multiple air chambers, 
shown in Fig. 2. Тһе successive air 
chambers are connected with a common air 
pipe, as shown, so that when the pump is 
connected to the single air valve, all of the 
chambers will be inflated simultaneously 
and equally. Each short inner tube mem- 
ber, 1, 2, 3, 4, etc., are fitted with an 
automatic check valve, so that in the event 


OW that automobiles have become 
such a commonplace affair in our 
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Illustration Which May 


wn in the Accompanyi 
on-Pneumatic; and That 


Is Sufficiently Resilient Without the Use of Comprest Air. 


that one of the chambers is punctured, it 
will not allow the air to escape thru the 
puncture from all the other chambers. 
Substantial rubber walls are molded inside 
the tire to separate the air balloonets. 
This is the same principle as that followed 
in building the modern dirigible àirship. 

Why not employ a tire filled with in- 
flated rubber balls, as shown in Fig. 3. 
This idea was suggested by-Mr. H. Gerns- 
back. Of course, with this design of tire 
the outer wall of the casing should be made 
extra thick and heavy with possibly a steel 
band or other semi-rigid member molded 
or wrapt in with the rubber and cord, in 
buifding up the tire, so that there will not 
be a tendency in passing over small stones, 
et cetera, to push the tread inward between 
the rubber balls. Mr. Gernsback's idea 
is to have these rubber balls inflated at the 
factory where they are made. 

In case one of the balls should be punc- 
tured, then with this scheme the air from 
the other balls could not leak back and out 
thru the punctured unit. For trucks, 
Mr. Gernsback suggests that a steel or 
other band be made to encompass the ring 
of balls and allow only a small part of their 
surfaces to project thru holes in the band. 

An idea which was put on the market 
with some success a year or two ago, is 
that illustrated at Fig. 4, where live 
sponge-rubber fillers are fitted into the 


shoe, without using any inner tube at all.. 


The round sponge-rubber sections measured 
several inches in length and could easily 
be forced into:the shoe; the latter was then 
placed on the wheel rim. Whether this 
arrangement would provide the desired 
degree of resiliency, as compared to a 
pneumatic tire, is the problem. At any 
rate it was a mighty good start in the right 
direction, and eliminated the tube full of 
air always liable to blow out or leak, 
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which we are now using on our cars. 

Another one of Mr. Gernsback's ideas 
for a substitute to take the place of the 
pneumatic tire with its inflated tube, is 
shown at Fig. 5. Here he has proposed 
to have the spokes made in the form of 
small pump cylinders and to have these 
filled with oil or glycerine. All of the 
cylinders are connected together by small 
openings or channels so that the oil or other 
liquid can pass out of one cylinder and into 
the other at all times, and thus compensate 
fortheload onany one orgroup of cylinders. 

Speaking of puncture-proof tires com- 
mercially available at the present time, 
let us glance at Cut. 6. At Cut. А we have 
with us a solid rubber tire which has been 
devised with two annular channels or air 
chambers running completely around thru 
the rubber, thus providing a fair degree of 
resiliency. At. Fig. 6-B, a sectional view 
is shown of one of the few puncture-proof 
tires now on the market. This tire is not 
any more expensive than any good cord 
tire, but is built extra heavy, and is pro- 
vided with a steel band in the center under- 
neath'the rubber constituting the tread, 
so that nails or any other similar objects 
cannot pierce thru to the inner tube.. 
Another attempt in this direction, which 
has been commercially exploited, is a shoe 
built up with a heavy leather tread, “this 
tread being finished off with a jacket of 
heavy steel rivets. As the leather is 
much tougher and stronger than rubber, 
it is evident that such a shoe could be 
driven over almost any kind of nails, 
glass, etc., without suffering a puncture. 
This was the form of tire used on the army 
automobiles in the war zone, the makers 
have stated. 

Sometime ago one of the large American 
rubber companies started to advertise in 

( Continued on page 576) 


Just a Drop of Water 


By Dr. ERNEST BADE 


HO would suspect that some 
of the most beautiful animate 
objects were hidden within a 
drop of water? Ап example 
of life, whose organization is so 
low, that both the botanist and the zool- 
ogist claim them for their own, altho 
neither is absolutely certain whether the 
specimen before them is plant or animal. 
Every pond, puddle, and pool shelters 
these curious organizations, and an espe- 
cially rich harvest may be gathered from 
all those woodland lakes which are far 
from the haunts of man. Here the water- 
lily covers the entire surface of the water 
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comes to life so that each puddie i is micro- 
cosmic in character. Rain water, after 
it has stood in the puddle for some time, 
becomes cloudy, and this cloudiness, 
which is due to a process of decomposi- 
tion, becomes more intense from day to 
day. As the first bacteria disappear and 
decay, others make their appearance. 
The newer and more recent varieties, 
which take the place of the older, assimi- 
late the carbon dioxid. All these bacteria 
are tiny, one or more celled plants. When 
under the microscope, a drop of water 
shows us these little plants in lively com- 
motion, as life pulsates thru their tiny forms. 


ET LAS 


ODE de 


any manner with an expression of will 
power. 

The beautiful Desmidiaceae have no sili- 
cious cell membrane. These algae are the 
inhabitants of only the clearest of waters, 
even a slight polution causes their death. 
Higher representatives of the algae family 
are the greenalgae. The best known forms 
of these plants develop fine green threads, 
others branch out profusely, either cling- 
ing to some foreign substance or floating 
about in the water where they develop into 
dense, thick masses, interweaving them- 
selves not unlike felt, while still others 

resemble dainty networks of gauze. 





The Micro-Photographs Reproduced Above Were Taken by Dr. Badein His Laboratory and Tllustrate Some of the Remarkable Organisms Which Fight, 


for Life in a Little Dro 
Plant Life Exis in 
Valuable Interest to Everyone. 


of Water. 


as jf it would protect the tiny microscopic 
life beneath their leaves from profane 
touches. 

These diminutive objects are surpris- 
ingly far-reaching and divergent in their 
range, and this sea of the smallest be- 
comes deeper and deeper as we penetrate 
into the mystic depths, for newer, still 
smaller worlds border upon those just con- 
quered. 

If; after a heavy thunder shower, the 
depressions of the ground have become filled 
with water, and if the sun has played 
upon the water, many and various forms 
have sprung to life under its influence. 
Such a shower gives life to thousands of 
organisms which, before the rain, have 
slept the sleep of the dead. Sparks and 
signs of life are found every where, but 
the necessary conditions of life are not 
favorable in every place. The rain water 
gives life to all those things which have 
been lying dormant during the dry seasons 
of the year. In these pools everything 


» GOC gle 


We Are Sure That the Accompan: 
ater; This Description of These Creatures, So 





Some tremble upon one and the same spot, 
while others rush and chase about in the 
wanton joy of a happy life, for bacteria 
possess whiplike threads which enable 
them to move rapidly thru the water. 

As time goes on, the water again Le- 
comes clear, but before this is entirely 
accomplished, delicate green algae (plant 
structures) appear, covering the entire bot- 
tom, while wonderfully beautiful diatoms 
grow in the greatest profusion. Some 
of them have such fine and delicate shell 
markings that not even the most powerful 
microscope has, as yet, been able to show 
us with any degree of accuracy and fidelity 
their more than minute wonders. The 
silicious shell-like cell membrane of these 
algae are divided into two halves which 
fit snugly together, not at all unlike a box 
with its lid. 

All diatoms living free in the water show 
a peculiar gliding motion when passing 
over other things. But this is purely 
mechanical and can not be connected in 
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and Popularly Written Article by Dr. Bade on the Wonders of Animal and 
iny That They Can Be Seen Only Under a Powerful Mi 
The Magnification in Diameters Is Given for Each of the Specimens Illustrated in the Group 


icroscope, Will Prove of 


The propagation of these algae is very 
interesting indeed, for many resemblances 
to the propagation of the lower animals 
may be noticed. One of the asexual 
methots of propagation is accomplished 
thru swarm spores possessing their own 
motion of locality. When one of these 
spores suddenly bursts, a protoplasmic 
green ball having a crown of long lashes, 
escapes from the cell in a state of living 
development.. The lashes begin thrash- 
ing the water, thus setting the ball re- 
volving about its own axis. In this man- 
ner it travels thru the water animated 
with life which seems to change this plant 
into a Jively little animal. At the expir- 
ation of a few hours this motion ceases, 
whereupon the ball lodges in some con- 
venient nook or cranny, draws the lashes 
in and slowly grows into a thread algae. 

The plant and animal kingdoms merge 
imperceptibly into one another, so that it 
often happens that plants are confused 

(Continued on page 570) 
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1—A Small Colony of Vorticella which 
has Attached Itself to a Green Algae. 
These are Glassy-White Ciliated Animals. 

2—Bosnia Is a Small Flesh Colored 
Crustacean, it Beats the Water with the 
Feathery Branched Arms. This Animal, 
as well as Its Relatives, are the Main Food 
Supply for the Young Fish. , 

3—Pom bolyzophrys 1e a Spherical Ani- 
mal with Radiating ys which are Pseu- 
dopodia. 


» Google 


4—The Paramecium, or Slipper Animal, 
is One of the Most Common of all the 
Infusorial Organisms. 


5—Anthophysa Is a Stalked Colony- 
Forming, Ciliated Animal. The Individual 
Animals are Situated on the Top of the 
Stalk, and about Sixty are Sometimes 
Found Bunched Together. 


6—Arcella Is a Brown Colored Fungus- 
Like Root-Footed Animactula, 


517 


| 
| 


| 
| 
| 


7—The Green Thread-Like Algae are 
Always Found in the Waters Infested with 
These Animals. 

8—Clathrulina; the Skeleton of this Or- 
ganism is Situated on a Stalk and Sends 
Out Pseudopodia. 

9—Stentor Is a Comparatively Large 
Funnel Shaped Animal. A Large Number 
of Cilia are Situated not Only on its Cir- 
cumference, but Over Most of its Outer 
Surface. А 
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lechanical Chiropractor 
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The Mechanical Chiropractor Is Here at Last—the Keane Co-ordinator Enables a Person to Give Themselves Treatment for Correcting the Muscles and Bon 


of the Body—as the 


N the May issue of Science and Inven- 

tion, Jay С. Hobson, who writes 

entertainingly on scientific subjects to 

invent, suggested that some genius 

might invent A Mechanical Chiro- 
practor. No sooner said than done. In 
fact it was done before Mr. Hobson even 
suggested it, tho the news had not been 
made public. 

The man who dreamed it all out and 
patented it is George Arthur Keane, of 
New York City. 

In speaking of Chiropractic, Mr. Hobson 
said that its discovery was the start of the 
greatest profession known in the art of 


Dr. Harvey R. 
Foote, a Park Lane 
specialist, of London, 
England, recently gave 
a demonstration in that 
cityofanewinstrument 
designed to register the 
action of the heart. 
Rubber tubes are at- 
tached to the wrist, 
neck and the region 
over the heart, and 
these actuate a device 
which inscribes upon a 
moving strip of paper 
three lines, from the 
form of which the phy- 
sician is able to learn 
the action of the heart, 
as transmitted by the 
arteries to each of these 
places. 

Dr. Foote's instru- 
ment is known as the 
“Polyograph” and 
its indications would 
seem to approximate 
quite closely to the re- 
sults given by the ex- 
pensive and bulky elec- 
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llustration Clearly Demonstrates. 


New Heart- 


healing humanity. Comes now this inven- 
tion which will enable every man to become 
his own chiropractor, as the mechanical 
chiropractor adjusts the entire spinal column 

y gently oscillating the vetebrae, and 
relaxing the surrounding tissue, so that a 
normal flow of nerve fluid is established 
thruout the entire body, giving health and 
greater efficiency. 

There is a separate rockable section for 
the head, shoulders, hips and feet. In 
operation, the person lies upon the device 
and the three sections, the hip, leg and 
shoulder section, are fastened so as to allow 
only the head section to be moved. Or the 
head and shoulder sections can be locked, 


eat 
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Recorder 


Each Section of the Table can be Oscillated a Different Amount as Required. Two Co-ordinators 
at Top are Manually Operated —One at Bottom Is Electrically Operated. а 


so as to allow only the hip ог foot section їо 
be rocked or swayed. ‹ 

In order to adjust the device for a child, 
there are sufficient locks in the supporting 
base so that one of the sections can be 
omitted, and the three lower sections used. 

The co-ordinator is effective in inducing 
in the occupant the control of any part of 
the body by the mind, or in other words, . 
perfect co-ordination, i 

Both the manually operated co-ordinators 
and the motor-driven type aré shown in the 
illustration, as well as the arrangement of 
the patient on the device. The cams оп the 
shaft driven by the motor can be changed 
at will, for treating different-ailments. 


tro-cardiograph appa- 
ratus. The Polyograph, 
as will be seen, records 
the heart action from 
approximately the 
same points on the 
body as does the elec- 
tro-cardiograph. The 
acoustic orsound vibra- 
tions are transmitted 
thru the rubber tubes 
andimpingeon the dia- 
frams of three tam- 


To Use This Heart-Beat 
Recorder, Rubber Tubes 
are Attached to the Wrist, 
Neck and the пера 
Over the Heart. The 
Sounds from Each Point 
are Caused to Act on 
Diaframs which Actuate 
the Recording Needles. 
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bours or drums. The 
recording styluses are 
connected to these tam- 
bour diaframs and are 
vibrated by them in 
correspondence with 
the heart beats. 


The “One-Man” Alarm Clock 


Some sleepers, who are addicted to miss- 
ing their morning train and appearing on 
the scene of war—er work, a half hour late, 
sometimes with sad results, will be inter- 
ested in the "individual" alarm clock we 
illustrate. A loud ringing alarm clock, 
which is liable to awaken everyone in the 
neighborhood except its proprietor, often 
constitutes a real nuisance. A more mod- 
erate clock may be made still further inoc- 
uous, by having its alarm bell enclosed 
in a little hood, which by a flexible tube 
connects two ear-pieces, which the heavy 
sleeper attaches to his ears on retiring. 
When the clock goes off at 5:00 a.m., the 
sound sleeper gets individual treatment. 


Church Hymns by Radio 


Church hymns by wireless telephone 
became a reality recently, when the mu- 
sical service at the Calvary Church of 
Pittsburgh, Pa. was sent out via the 
experimental radio station of the West- 
inghouse Company at East Pittsburgh. 
A private telephone line was installed 
between the church and East Pittsburgh, 
and the music collected in transmitters 
at the Calvary Church and transmitted 
over this line. It was then amplified and 


'sent out over the radio telephone, making 
it possible 


for persons, having  wire- 





Of course, it may fail to operate, and 
our artist gives two suggestions for 
waking such asleeper. The one is the 
family slipper, applied by the willing 
arm of the “lady of the house." At 
anyrate we imagine : PS 
the average sleeper (^. 4 
will awake with the [ 
impression that a || \ 
couple of pneumatic e 
riveting guns are 
saluting his ears. 


The Individual Alarm 
Clock Is the Latest— 
We Hope Pa Awakes 
Before Ma Whales Him 


Mimi manam ma an nin n 


less receiving sets, 
within several 
hundred miles of 
Pittsburgh to hear 
the hymns: The 
choir music consist- 
ed of forty-five 
voices, a boy choir 
which, with the 
organ, blended to 
make inspiring 
music. 








We illustrate herewith, 
a fireman rescuer in full 

noply; on his back are 
is oxygen gas cylinders 
so that he is free from 
dangerous asphyxiation, 
his helmet and head 
appurtenances — enabling 
him to cut off asphyx- 
lating air and to breathe 
from his own supply. He 
also carries а telephone 


OT 


A Fire Department Rescuer 

Equipt With Full Telephone 

Equipment Enabling Him to 

Connect It Any Time With the 
Fire Fighting Force, 


COMO CE О О 
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We take pleasure in illustrating a very 
beautiful phonograph case constructed of 
solid mahogany and hand carved, which 
was made as a present to Mr. E. P. Morse, 
Sr. It was presented to him as a surprise 
by the joiner shop at his shipyard. While 
several of the joiners had a hand in making 
this beautiful case, the foreman, Fred 
Daddi, who designed it, personally did 
considerable of the work upon it. The 
photographs teH the story better than 
anything that we could say. The case 
certainly reflects credit on the designer 
and the workmen who executed and carried 
to a finish this beautiful idea. We are 
indebted to the courtesy of the Morse Dry 
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A Novel Phonograph 
Cabinet 


Dock & Repair Co., 
Brooklyn, N. Y., for the 
use of these illustrations. 
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The Solid Mahogany Phono- 
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graph Case Cl for Playing 
ra Ореше for Inserting the 
Record. is Elegant Cabinet 


Was Recently Presented by the 
Joiners of the Morse Dry Dock 
and Repair Co., of Brooklyn, 
N. Y., to Mr. E. P. Morse, Sr. 
The Design Is Quite Unique 
and With the Hand Carving All 
so Well Carried Out, Has 
Produced a Very Beautiful 
Piece of Furniture 
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Firemen Now Have 
Telephones 


receiver and transmitter connected by 
wire with the outside world, so that he can 
summon help, or direct placing of the water 
streams and summon assistance if required. 
It is, by such manoeuvres as these, that 
life may be saved, and a water screen prop- 
erly directed may preserve an inmate of a 
house from death by fire. We have not yet 
attained such a degree of civilization as 
would make conflagrations impossible. It 
is doubtful if this generation or the next 
will ever see fireproof buildings extensively 
erected. So the best we can do under the 
circumstances is to provide the best appa- 
ratus and, where the question of life-saving 
comes in, to equip our rescuing force, so 
that the members of it will be protected 
from injury while engaged in their heroic 
occupation. 





Metal Phonograph Records 


By Dr. HARRY A. KNAUSS, M.D. 


HAVE been occupied for over one 

year on the design and perfection 

of a playing commercial phonograph 

record, double disc, made entirely 

of metal. I have now succeeded 
in producing this article, samples of 
which I have successfully demonstrated 
to the editors. There are certain terms 
in the phonograph record which will 
illustrate more clearly than anything else 
the problems involved in the production 
of records. 

First of these is, “surface.” As nearly 
everyone knows, there is a tremendous 
weight concentrated on the small area of 
the needle point. The material carrying 
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Special 








Recording — 5 
Nickel Wex ~ "Backing 
Solution 
Copper г 
Solution 
Recordi 
Wax Anode 


The Author of the Present Article has Developed a New Process for Making Metal Phono; 
Than 


the Present Records and Moreover, They Pla: 
Metal Phonogri h Record, are Shown Above, and Т 
Record, 


Lead Sheet, Which Is Afterward Placed in a 


the groove which has to sustain this 
weight and yet track smoothly must be 
smooth and tough, and should be unbreak- 
able. Heretofore, the nearest approach to 
these qualities was found in a mixture 
of shellac, rottenstone, graphite and paper 
floc, known to the industry as “stock.” 
This mixture, when heated and pressed 
with dies while warm, takes the impres- 
sion of the sound grooves from the metal 
“stampers.” These metal stampers are 
made by electro-deposition of copper, the 
surface of which is subsequently plated 
with a very thin coat of nickel. This gives 
the printing or stamping surface. It is 
seen that the present method becomes a 
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Thin alloy 


Alloy anode 


rded in Wax, Is Made Suitably Conducting by Coating with Powdered Grafite. 
Fig. 2—How the Special Alloy Record Is Re-enforced with a Copper 
Sperial Alloy Bath and Thus a Direct Special Alloy Faced “Mother” 
оі tin, 
Metal Recor 


(THEIR INVENTOR) 


printing or stamping operation after the 
proper dies are made. 

In the process of making the indestruc- 
tible metal record, which I have named 
the Duramel Disc, I carry the electro- 
deposition several steps further. It is 
well known that playing records have 
been made out of copper since the in- 
ception of the industry. However, these 
would not hold up for more than six or 
eight playings, at most, because the cop- 
per soon began to spin under the tremen- 
dous weight and the tool action of the 
sharp needle. Therefore, I first obtained 
a hard surface by plating an alloy of 
hard metal directly against the model. 














Fig. 2 


Press containing — 


heat unit 


center Pin 


with Practically no atching ап 


A Cheap Metal 


After some experimentation, I found 
that the only thing which would properly 
hold the two pieces of thin metal together 
is tin. The front or playing surface is 
properly protected, the back surface is 
properly cleaned, and the two shells are 
then fitted back to back under pressure 
and heat. I have designed a special de- 
vice for making this a simple mechanical 
operation which can be done by almost 
anyone with proper instruction. The de- 
vice illustrated can be used to put to- 
gether two hundred or more at a time. 

One of the first questions asked by the 
practical phonograph man is, “Where aré 
you going to get enough models and get 








Nicke! Alloy E 
faced Maste Tyr 
Nickel Direct Special 
а Alloy faced 
ате Mother (deposited) 
-_ 


ph Records on a Commercial Scale, Which are Both Lighter and Cheaper 
with Infinitesimal Wear. The Successive Stages in 


aking the Knauss 


se Familiar with Electroplating Will at Once See How the Problem Has Been Solved. The First or Маѕіег 


Record Is De 


ted. Fig. 4 Shows a 
Solution and the Recor 


This shell is then backed up by electro- 
deposited copper, as shown in the illus- 
trations. We have, then, a single-faced 
record, the grooves and playing surface 
of which must be absolutely accurate re- 
productions, because they are deposited 
with molecular accuracy. 

But it became immediately apparent, in 
the course of my research that no single 
piece of metal would remain flat under 
the weight of the heavy tone arm of the 
phonograph. The single sheet of metal 
would invariably curl and buckle. Of 
course this led me to the making of double 
aisc records by placing the single ones 
“back to back.” 
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1 A Special Allo 
Deposit in a Copper Sulfate Bath. Fig. 3—Nickel Alloy Faced ‘‘Master” Record, Placed in 
heme for Impressing Six Records on To 
Faces Deposited Thereon. 
Faces Back to Back to Form a Complete Two Faced Record. 


Deposition Is First Made on the Wax. 


and Bottom 


Fig. 5 Shows an Electric Heater for Sweating Two 


them quickly enough to deposit the metal 
records?" Suffice it to say that this is 
one of the things which makes the process 
commercial, and it is entirely solved. By 
means of a pressing operation. in .soft 
metal, illustrated in the diagrams, it is 
possible to turn out twelve thousand 
metal forms a day from two dies and one 
large press. On these forms are deposited 
twelve thousand halve. of six thousand 
whole records in a period of three hours 
following their being placed in the electro- 
lytic bath. 

Thus twelve thousand halves are stript 
from their models at the end of three 

(Continued on page 572) 


Can Human Eyes be Transplanted? 
By WILLIAM M. BUTTERFIELD 


It Has Been Found in Such 
Cases Where the Lens Is 
of No Practical Value Any 
Longer, That Its Removal 
Partially Restores Sight. 
Candle 11 Inches from Eye. 
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THE REMOVED LENS 
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AN EYE W/ THOU 72 
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PIN- HOLE CAMERA, AND 
OPERATES TO CONVEY 
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OPYICNERVE 
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LIGATURE~ 


EYE OF RAT 


A Recent Investigator has 
been Quite Successful in 
Transplanting the Eyes 

m One Animal into 
Another Animal. The Optic 
Nerve Is Carefully Cut and 
the Eye Removed from 
the First Animal. The 
Entire Eye of Another Ani- 
mal is Then Put in Place of 
the One Just Removed and 
the Ends of the Cut Nerves 


are Carefully Laced їп. 

Juxtaposition. 
ECENT investigations at the 
Physiological Institute, Vienna, 


carrying out the discoveries of a 
young Hungarian, Theodore Kop- 
panyi, under the assistance and 
supervision of Professor Kolmer, should 
- interest everyone afflicted with any of the 
many forms of eye trouble. Even tho 
these investigators have only been success- 
ful in transplanting eyes in fish, frogs and 
rats, these successes lead us to hope that 
it may be possible at some time to trans- 
plant human eyes г as a means of restoring 
lost sight. 

If doubt exists in medical circles, as to 
whether the animals really do see with 
their transplanted visual organs, we can 
only say they show every е evidence of being 
able to see, which is about the only defi- 
nite proof which a medical man can have 
that one of his dumb patients has the 
power of vision. 

Certain fish or frogs that resort to pro- 
tective' coloration, that is, change their 
color at will to conform With their sur- 
roundings to protect them or aid them in 
obtaining food, are among the kinds op- 
erated upon. When such animals become 
blind they cannot see their surroundings, 
and of.course do not resort to protective 
color changes. When eyes are transplanted 
to an animal of this kind they do change 
color, also respond «6 or avoid light in a 
manner similar to animals with normal, 

original sight. 

Proof wi‘ rats is more difficult, yet 

thev seem to use their transplanted eyes 
in a normal, original way, jumping over 
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HUMAN EYEBALL LIKE 
XR 
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holes, springing about in their cages and 


so on. The pupils of the transplanted 
eyes respond to light, and to darkness, 
and the eyes are as bright and life-like 
as the eyes of any rodent. The next ex- 
periments on the higher animals will be 
with rabbits, and possibly later with mon- 
keys. 

At first this work was carried on with 
little success for a stitching of silk was 
used that killed the nerve fibres. Now eyes 
are transplanted from a freshly killed ani- 
mal to a living one without stitching—the 
nerve-ends merely being carefully adjusted 
to each other. The eyelids are then closed 
and kept closed for one day, at the end of 
which the cut nerve ends have united. In 
three or four weeks the eyes respond and 
sight is restored. 

The nerves that are thus united con- 
stitute the only troublesome feature of 
eye replacement. These are outlined in 
the drawings that accompany this article. 
In looking at these let us first consider 
the eye ball; it is a hollow ball-like struc- 
ture having an opening at one end in 
which is inserted the lens system. The op- 
posite end is lined with inter-lacing fibers 
that are brought together at a central 
point, where they are grouped longitudi- 
nally and pass out of the eyeball in a stem- 
like mass called the optic nerve. It is this 
stem that is cut, joined and united in the 
eye-transplanting process. The eyeballs are 
merely inserted in the emptied eye-sockets, 
much as a glass or artificial eye is intro- 
duced in the empty socket of a soldier. 

During the recent World War, nerve 
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In Grafting Muscles to the 

Eye the Tendon of the 

Muscle Is Inserted into a 

Slit Cut in the Coat of the 

Eye Grafted into Place and 
Sewn Fast. 








EXTERNAL REC- 


TUS MUSCLE—. LS 
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The Lens and the Front of 
the Eye in Fishes Is Con- 
siderably Different From 
the Eyes in Land Mammals. 
In the Fish, the Lens Is 
a Good Deal Rounder and 
Recedes Further, Because 
in this Manner the Delicate 
Organ Is More Readily 
Protected from the Heavier 
Pressures Due to the Water 
to Which it Is Constantly 
Subjected. 


stretching and union of the broken ends 
of shattered nerves was resorted to quite 
frequently, and many a contestant who 
would otherwise have been incapacitated, 
must thank modern surgery for the re- 
covery of the use of his limbs. 

Another rather strange report vouched 
for by the medical experts, is the fact 
that a movable artificial eye may be in- 
serted into the eye Socket of a person who 
has lost one of his eyes. This artificial 
eye is identical in color with the real eye 
and moves in the same planes. The way 
this was done, was to remove a piece of 
cartilage from the rib of the patient. To 
this was fastened the front of a glass eye. 
The defective eye was then removed and 
the muscular tendons were rigidly sewed 
to the cartilagenous mass in their respec- 
tive positions. This glass covered piece of 
cartilage was then allowed to settle in the 
socket. If the movements of the eye thus 
formed did not correspond with the move- 
ments of the real eye, it was again re- 
moved from the socket and the defective 
muscles were tightened up, while those on 
the opposite side were partially weakened 
by cutting. Finally, the investigators 
claimed that they were able to produce 
an artificial eye which could not be told 
from the real eye except by the patient 
himself, who of course, could not see out 
of the same. Muscles attach themselves 
readily to cartilage but not to glass, and 
owing to the fact that this cartilage is fed 
by the regular blood streams, no septic 
condition resulted. 

(Continued on page 576) 


Fortunes From Little Things 


By CHARLES FREDERICK CARTER 


MERICA'S favorite outdoor sport 
is to sneak up in an automobile 
behind unsuspecting pedestrians 
and toot a Klaxon at them to see 
them jump. It isn't at all sur- 
prising that they jump, considering that the 


“Millions for Noise," Is Right, as Mr. Carter Well Puts it. 


No. 5 
Millions for Noise 


which approximately $10,000,000 was net 
profits. All this was done on an aggregate 





on motor boats, on fire apparatus and for 
signaling in noisy factories. 

Klaxons are made in various sizes and 
shapes according to the place they are to 
occupy and the purpose they are to serve; 
but the essential feature has never been 
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Dr. Hutchison's Klaxons Have Been Usei for A'1 Sorts of Alarms, on Motor Cars, Motor Boats, 


Fire Trucks, Gas Signals in the Trenches, Telephone and Special Signal Alarms in Noisy Factories, et cetera. This Idea and the Tremendous Sale the Device Has 
Had, Demonstrates Vividly Just How a Simple Yet Good Invention Will Go **Over the Top." The Klaxon Comprises Nothing but a Small Battery Motor Having 


a Gear Wheel Affixed on the End of the Shaft, the Teeth of This Gear Striking Against a Steel Stud 


Klaxon was the only thing the collective 
ingenuity of allied mankind could devise 
that would make a noise loud enough to be 
heard above the roar of battle in the World 
War. The Klaxon was used in the trenches 
to give warning of gas attacks; tho as be- 
tween the demoniac clamor of a Klaxon 
and German gas, nervous men probably 
would have preferred the latter. 

Few minor inventions have made such a 
remarkable record as this electric-warning 
horn. The instrument itself has never 
been at all backward about speaking up 
in its own behalf. In addition to that the 
inventor devoted to advertising one-half 
the royalty of $3.00 each that he received. 
This calls to mind the interesting fact 
that every one of the simple, every-day 
devices described in this series of articles, 
which have made fortunes for their inven- 
tors and others, have been advertised 
lavishly in season and out of season. 

Another interesting point developed in 
detailing the history of these successful 
devices is that in every instance the inven- 
tors have prepared themselves for their 
work. They found out what they needed 
to accomplish, what others had done in the 
same line and precisely why they failed. 
Nothing could be more absurd than the 
popular fallacy that great inventions are 
the result of accidental inspiration. 

The Klaxon is the invention of Dr. 
Miller Reese Hutchison, E.E., Ph.D., 
member of ever so many scientific asso- 
ciations in America and Europe. Altho 
he is only 45 years old, he has achieved an 
international reputation as а scientist, 
inventor and business man. No fewer 
than 500 patents have been issued to him 
up to date. Of these some 25 are basic 
patents under which commerical articles 
have been manufactured on a large scale. 
The others are for improvements on basic 
patents or are being held for future develop- 
ment. 

Articles of a gross value of $50,000,000 
had been manufactured under Dr. Hutch- 
ison's patents up to January 1, 1921, of 
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capitalization of $3,000,000. Now note 
how the inventor prepared for his life work. 

At the age of seven he began attending 
private school in Mobile, Ala., where his 
father was a successful wholesale grain 
merchant. Followed next terms in mili- 
tary school and college. At the age of 
11 he selected the profession of electrical 
engineering for his life work. А year later 
he decided that he would become chief 
engineer for Thomas A. Edison, whose 
remarkable achievements had. fired his 
boyish imagination. He did not tell Edison 
what he intended to do, which wasn't 
exactly fair, because it gave the famous 
inventor no chance to defend himself. 
The result was that 24 years later Dr. 
Hutchison actually did become Edison's 
Chief Engineer and personal representa- 
tive, exactly as he had planned at the age of 
12. What is more, he held that responsible 
position for six years. 

Dr. Hutchison took a special course in 
electrical and mechanical engineering and 
design at Alabama Polytechnic Institute, 
at the same time serving apprenticeships 
in foundry, pattern, and machine shops. 
The cap sheaf on his education was a course 
in anatomy, including dissection, at Ala- 
bama Medical College. 

Anatomy and electrical engineering dove- 
tailed perfectly in enabling Dr. Hutchison 
to perfect his first invention, the acousticon, 
at the age of 19. He produced the acous- 
ticon to enable a deaf friend tohear. It 
worked so well that it was developed com- 
mercially, bringing relief to thousands of 
the deaf and a gold medal for the inventor 
from Queen Alexandra. 


The acousticon suggested the Klaxon 
some fourteen years later, as something 
to take the place of the numerous fantastic, 
unsuitable devices then in use as warning 
signals for auto nobiles. It fulfilled that 
mission so well that it is now in use on 
autos all over the world. Approximately 
half the automobiles in the United States 
are equipt with Klaxons. It is also used 
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astened to the Diafram of the Horn. 


changed because nothing worse than the 
diabolical noise it produces could be made 
by mortal. And by the way, never call 
the Klaxon a “һогп;” it isn't a “horn.” 
It is a noise producing machine; Dr. 
Hutchison says it is, and no one who ever 
heard it would presume to dispute his dictum. 

The original Klaxon was operated by 
electricity; but later a mechanically op- 
erated one was also placed on the market; 
the smaller one being actuated by pressure 
on a plunger, the larger ones, such as are 
used on fire apparatus and in the trenches 
during the war, by a crank, hence the 
doughboys called 'em ''coffee mills.” 

The mechanism consists of a miniature 
motor of excellent construction set vertically 
in a casing, the axle running on steel balls 
in a bushed bearing. On top of the ver- 
tical shaft is a wheel an inch in diameter 
with 10 teeth or ratchets of specially 
hardened steel. These teeth strike against 
a button on the center of a diafram 514 
inches in diameter of specially prepared 
steel, secured at the circumference by six 
bolts with cork washers. As the motor 
makes 3,000 revolutions per minute the 
teeth on the ratchet wheel keep chewin 
on that hard steel button at the rate o 
500 bites per second, or 30,000 per minute. 
Naturaly the diafram protests against 
such treatment with an awful roar, such 
as never was heard before, and, it is to be 
hoped, never will be heard again. For- 
tunately the thing is adjustable so that 
humane automobilists can mitigate the 
horrors of their Klaxons to some extent. 

The Klaxon is self-contained. The dia- 
fram shuts off the motor from the outside 
atmosphere. Wiring connections are made 
by specially arranged binding posts. No 
particle of dust, dirt or moisture can get 
in. The motor casing is of mild iron. 
The brush holders are arranged to take 
up wear automatically. The brushes are 
copper gauze charged with grafite so as to 
be self-lubricating. Energy is supplied 
the Klaxon by 6 to 8 dry batteries, or else 
it is operated from the storage battery. 


$50.00 Prize C 


tried the skipping stone experiment. 

He takes a flat stone and throws it, 
giving it a revolving effect and lets go of it 
suddenly. The surface of the stone should 
be parallel with the surface of the water; 
then when the stone strikes the water it 
will skip along, performing several skips, 
all depending Шоу violently the stone has 
been thrown. 


In our illustration we are showing a 
machine that is supposed to skip over the 
water exactly as a stone skips. The idea 
occurred to us not so long ago and no sooner 
had we evolved it than we immediately 
had strenuous objections against it. In 
the first place, a machine is not a stone. 
Secondly, you cannot take a machine and 
hurl it over a lake or body of water as you 
can do with a stone. In other words, 
it will be difficult to give the machine its 
initial velocity. Just the same if such a 


Е boy at one time or another has 











We shall pay three prises, one of $25, 
one of $15, and one of $10—to the con- 
structors who build the best models. 
Contest closes November 20th. If two 
contestants should send in exactly sim- 
ilar explanations, and have built iden- 
tical models, thus forming a tie, a 
similar prise will be paid to each. It 
matters not whether the model actually 
skips or not. With the photograph of 
the model should be given a good ex- 
planation why the device works or why 
it docs not; 200 words are sufficient. 

Address all photographs and manu- 
scripts to the Prize Contests to EDITOR 

SKIPPING Волт CONTEST. 
machine is constructed correctly and if the 
power is sufficiently strong, perhaps after the 
machine has acquired E Per momentum, 
it would begin skipping. Anyway ,who knows? 
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And if it does we will have a brand new 
sensation skipping over the water, similar 
to a flying fish. The main thing is, will 
the machine work or won't it? The editors 
have discust the matter pro and con and 
have not come to any satisfactory conclu- 
sion. The inventor of the machine says 
it will skip, altho he would not wager 
much money on his conviction. The 
others claim that it will not only not skip, 
but that it will not move, either. 

In any event, we feel that we are in a 
tight corner so we are putting the whole 
thing up to our readers. Discussions pro 
and con will not be convincing. What the 
Editors desire is nothing short of a model, 
small or large. If a small model, its 
“motor” may be of the rubber band type, 
as used on model airplanes, or a good spring 
motor may be used. Who will be the first 
to build an actual model to demonstrate, 
if the theory is correct or wrong: 





| [ENGINE OR MOTOR 
CURE OR мот 


CLUTCH 


PONTOONS REVOLVING 
IN OPPOSITE DIRECTIONS 


Do You Think that a Skipping Boat, Built Like the Design Here Illustrated, can Actually Skip Over the Water? Build a Model, Try It Out, and Write a Short, 
Concise Article Describing its Merits and Faults, if You Believe Them to be Faults; Send it and a Good Clear Photo of the Model to the Editor of the Skipping 
Boat Contest, as Explained above in Detail. Contest Closes Next November 2oth. 


What Radium Looks Like 


Radium is a metal, and is described as 
3aving a white metallic luster. It has been 
solated only once or twice, and few people 
aave seenit. Radium is ordinarily obtained 
rom its ores in the form of sulphate, 
hloride, or bromide, and it is in the form of 
hese salts that it is usually sold and used. 
“hese are all white or nearly white sub- 
tances, whose appearance is no more re- 
агкаЫе, than that of common salt or bak- 
mg powder. Ordinarily radium ore carries 
»nly a small fraction of a grain per ton of 
material, and radium will never be found in 
hrge masses because it is formed by the 
4ecay of uranium, a process which is exceed- 

ingly slow, and radium itself decays and 
«hanges to other elements so that it is 


znpossible for it to accumulate naturally. 


viatizes ty Google 


Radium and radium materials are not 
generally luminescent of themselves. Tubes 
containing radium glow from impurities 
present which the radiations from the ra- 
dium cause to give light. 


When radium is combined in minute 
quantity with zinc sulphid and other salts, 
it forms an undark substance that is used 
for watch dials, electric light locator but- 
tons, luminous gauges for automobiles, etc. 

Minerals that carry radium are fairly easy 
to detect for they affect photographic films 
in the same way as ordinary light, and they 
can also be identified by their effect upon 
an electroscope. 


In Paradox Valley, Colorado, there are 
the Undark carnotite mines. Here is dug 
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from the earth the ore from which radium is 
extracted. It isloaded on wagons drawn by 
six-horse teams and carted fifty-eight miles 
to the nearest railway. This takes three and 
a half days. It is then loaded on freight 
cars and shipped east to Orange, New Jer- 
sey. It takes eight car loads to transport 
two hundred and fifty tons, and it takes the 
entire two hundred and fifty tons of earno- 
tite ore to produce one gram of radium anda 
gram is less than a thimble full. Hundreds 
of reduction processes are necessary before 
the radium is finally produced. This gram 
of radium is then combined with twenty 
thousand grams of phosphorescent zinc 
sulfid, and it is not until then that the 
radium luminous material is ready for the 
market. 





A COMBINATION LOCK SWITCH 

A disk of bakelite or similar material 
about 174" in diameter and 14” thick con- 
tains a hermetically sealed space holding a 
small quantity of mercury. This disk pro- 
jects a slight distance from the dash. By 
properly turning it about its axis the mer- 
cury comes to rest in two pockets, and 
thereby closes the circuit. A turn of ninety 
degrees or more empties the mercury from 
the pockets and the circuit is open again. 
An almost infinite number of trials woulc 
be necessary to get the mercury divided 
again into the proper proportions and back 
into the pockets. But the ease with which 
this may be done, if the necessary move 
be known is illustrated by the following 
sample set of instructions: 

First—Turn the disk to right till the mark 
is at the top. (See Fig. 1.) 

Second—Turn the disk three clicks far- 
ther. (See Fig. 2.) 

Third—Turn disk five clicks to 
Circuit is now closed. (See Fig. 3.) 

To Open Circuit Upon Leaving Car— 
Give the disk a good turn—ninety degrees 
or more. (See Fig. 4.) 

The following advantages are apparent: 

1—No key to carry or lose. 2—Con- 
struction is one solid piece not possible to 
derange except by breaking. 3—An end- 
less number of designs can be made by 
slight changes in shape of interior space. 
The combination can also be varied by 
changing position of mar!: on margin of the 


left. 


Second Prize, $15.00 
MERCURY CUP ALARM 


The principal parts are two mercury 
cups with adjustable electrodes for ad- 
justing the sensitiveness of the contact. 
One of these is adjusted so that if any one 
just steps on the car or tries to take a tire 
from the car it would give a contact, closing 
circuit to the relay, which in turn would 
stay in the closed position thru the locking 
contact until owner opened circuit thru 
switch. 

The other adjustment is less sensitive so 
that the thief could get into the car, but 
upon trying to start the motor it would close 
the circuit as before described. 

When the relay is energized it closes the 
circuit to a special signal and also to horn 
on car, if desired. These continue to 
operate until the owner opens switch. 

The switch is not located in the same 









desired 


D horn en cor i 






spl horn 


sensitive {Ñ> less sensitive or signal ~-~ 


in This 


The Principal Parts 
in the 


Automobile Alarm Lie 


Two Cups. 


by Means of the Switch. One of the Mercury 

Cups Is Adjusted to be Less Sensitive Than 

the Other, so That the Thief Could Get Into 

the Car, but Upon Trying to Start the Motor 
It Would Close the Circuit as Before. 
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Mercury Cup 
Make-up and 
Adjustment of the Two Electrodes, BB, Which 
Rest Against the Surface of Mercury in the 
A Slight Jar Closes the Mercury 
Cup Contact, Which Closes the Circuit Thru 
the Relay, and This in Turn Will Stay in the 
Closed Position Due to the Locking Contact 
Indicated, Until the Owner Opens the Circuit 





First Prize, $25.00 


disk. 4—Low cost of manufacture. 5— 
As easily worked in dark as in daylight. 
6—The combination cannot be solved by 
sound. 7—The combination cannot be 
solved by throwing in the starter switch and 
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A Secret Mercury Switch Which Can be 
Mounted on the Dash or Elsewhere, and Which 
It Is Almost Impossible for Anyone, Except 
the Owner of the Car, to Properly Set, so That 
the Contacts are Short-Circuited and the Igni- 
tion or Other Circuit Properly Closed. 


place on any two cars. There are many 
inconspicuous places on a car to mount the 
switch. 

The mercury cups, relay and dry cell 
are all mounted in a small case, which is set 
in under one of the seats or in under the 
dash. 


Contributed by E. W. ANDERSON, Jr. 


: OTICE—CONTRIBUTORS !!! 


We have not been at all satisfied with the class 
of suggestions we have been receiving lately 
n this department. Most of the devices that 
are suggested are very crude, and while some 
of them may be original, they are so impractical 
that not one in a hundred motorists would think 
of using or installing such a device. There is, 
however, one device that is needed badly which 
ар ently has as yet not been invented. We 
refer to a device that would prevent stealing of 
motor cars. In the City of New York alone, 
there are stolen every day an average of 15 cars. 
The average for the entire country varies from 
between two to three hundred cars each and every 
day. This is a terrible loss and must be stopt 
at all cost. 

„For the next few months we will, therefore, 
give prizes only to such devices аз prevent 
stealing of cars. We have publisht a few good 
ones in the past, but we feel sure that there are 
a good many others that should prevent thefts. 
It should be remembered always that motorists 
do not wish complicated and cumbersome de- 
vices; something that can be put in place quickly, 
and that can be removed just as quickly, is what 
is wanted. The device should, of course, al- 
ways be secret so that the casual crook will not 
know how it is used. Variations of the device 
should be possible so that even after publishing 
such a device and giving it the fullest publicity, 
still it could be attached in such a way as to 
defy detection by the average man.—Editor. 




































FIRST PRIZE.... $25.00 
SECOND PRIZE 15.00 
THIRD РВІ2Е............... 10.00 


All other accepted articles, which win 
no prizes, will be paid for at the rate of 
$2.00. Articles submitted should not be 
long ones. About one hundred to two 
hundred words will suffice. Address all 
manuscripts to Editor, “Motor Hints,” 
care of this publication. 


M————————— M d 
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slowly turning the disk. Certain back and 
forth movements of the disk are absolutely 
necessary. 8—To solve the combination 
by trial is practically impossible. 

]Provision is easily made in designing so as 
to guard against possibility of mercury 
being thrown out of contact with the con- 
ductors by tipping of the car sideways. 
In exceptionally extreme cases of tipping 
sideways the disk could be turned in thc 
proper direction to compensate. This 
would be a rare contingency. Tipping 
of the car forwards or backwards would 
not matter. Provision also requires to: 
be made against jolting of mercury ou! 
of the pockets. "There are various simple 
ways to do this that anyone can think of. 
The best must be learnt by experimenting; 
the necks of the pockets could be made 
narrow. 

The device has the advantage that there 
is no difficult combination to remember. 
In the above example, for instance, onc 
would need to bear in mind simply the 
number “35.” If desired, additional se- 
curity could be had by putting the num- 
bers 1 to 9 on the margin of the disk and 
using one of these instead of the mark 
There would then be three numbers in thc 
combination to remember. By making 
the numbers on the disk so that they could 
be distinguished by touch, the device could 
be worked in the dark. 


Contributed by (G:S5SCOTT. 


Third Prize, $10.00 
ELECTRICAL RELAY ALARM 


An electrical device for preventing the 
theft of automobiles has been perfected by 
George MacNeal, of Fenton, Michigan. 
It consists of a coil and magnet bar, tn- 
cased in small steel box, which are con- 
nected with a hidden switch, the horn, 
the ignition and any, or several movable 
parts of the car. 

When the owner leaves car he sets the 
switch. When the particular movable 
part is tampered with, usually this con- 
nection is to the clutch, the coil js mag- 
netized and the magnet-bar is drawn over, 
forming a connection with the horn and 
shutting off the ignition. The horn will 
then blow until the switch is turned off. 

Before a thief could find it every passerby 
would be attracted by the noise. A door 
to a coupe, spare tire, hood, or any other 
part, or all of them, may be connected to 
the device. It may also be connected to 
the floor boards. : 


Contributed by CHET SHAFER 


To ignition ма 2 
\ 


To ignition No.4 





aou OR CAC FRAME 

This Electrical Relay When Used for Protect- 
ing an Automobile by Causing the Horn te 
Sound When the Car Is Tampered with, Is 
Connected Up in the Manner Shown with a 
Hidden Switch, etc. When the Owner Leave: 
the Car He sets the Switch. When any of the 
Parts Indicated are Tampered with, the Mag- 
net Coil Is Energized, and the Movement of 
the Armature Closes the Horn Circuit, anc 
Opens the Ignition Circuit. 


Ed 


ATOMIC ENERGY 


. Editer SCIENCE & INVENTION: 


We read much in the newspapers and 
magazines about the energy residing in the 
atom; locked up in the atom, etc. Also if 
we could only unlock this great store of 
energy, how we could sling battleships over 
the moon, etc., etc. : 

I would like to question the logic of such 
information. If I understand rightly, 
energy always works in circuits or the 
equivalent; there is an outlet and an inlet. 
The visible emanations of radium are not 
a measure of the energy passing through 
it, any more than the sparks from hot iron 
are a measure of the energy used in shaping 
it. 

In motion pictures, we see a whole com- 
pany come out of an auto, and consider it 
humorous. The magazines tell us of great 
quantities of energy coming out of an 
atom and none going in, and people take it 
seriously. The case of radium is like that 
of the magnet; labor or the equivalent is 
used to make the substance a good pathway 
for the lines of force coming from the sun. 
When the ordinary electric current is raised 

in pressure and frequency new phenomena 
appear, so with radium. No energy is 
gained, only potency, all paid for in work 
or the equal. 
~The atomic energy bug is only the per- 
petual motion crank in another guise. 


ALvIN MORELLE. 





46 Hanson Place, 
Brooklyn, N. Y. 

(We cannot agree with our corresponuent. 
Compare а piece of dynamite with radium 
(for ilustration's sake). Both, as far as 
latent energy is concerned are quite similar, 
except that rad um gives off its energy slowly 
but surely. After millions cf years it will 
have turned into lead. If we could realize 
all its energy instantaneously it would prove 
far more powerful than dynamite, we ght for 
weight. But as yet we have not learned how 
to do it anymore than we can utilize dynamite 
in а motor for power purposes. In short, 
d ynamite goes off too quickly for us, radium 
too slowly. But there certainly is no thought 
of perpetual motion here. 

Now radium is only an element just as a 
piece of copper. Both contain a tremendous 
amount of latent energy—a one-cent copper 
piece could haul a train from New York to 
Chicago—if we knew how to get at the energy. 


—EDITOR.) 





FROM BAD TO WORSE 


Editor SCIENCE & INVENTION: 

I have been a steady reader of your 
rnagazine and I must say in complaint that 
your magazine is getting “bummer” all the 
time. You have left out a number of 
interesting things that are vital to the 
keeping up the interest of your readers. 
‘The quality and the quantity is decreasing 
all the time; of course, your magazine is 
mot a technical one, but the people as a 
majority can get the gist of it. Persdpally, 


it 1s none of my business, but for the wel-- 


fare of your magazine it ought to be looked 
nto. 
LEvNonD R. Gray. 


& W. Delaware Place, 
`Һісаро. 

(Sorry old top, but we don't quite “get” you. 
"Aat are we leaving out? Advertisements? 
«2 be sure we leave them out—along with all 
fzcer publications, due mainly to the present 
upresszon. As for the quality, we somehow 
zest be giving it for our circulat/on increases 
>nth after month. And for the quantity 
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we publish about 155% to 20°¢ more TEXT 
just now than at any time before. It may 
not appear so, but it is a fact nevertheless; 
to be sure we print less pages, but that is 
due sclely to the decrease in advertising pages. 


—EDITOR.) 


BACK TO 1885 
Editor SCIENCE & INVENTION: 

On page 1024 of the February 1920 num- 
ber of Science & INVENTION, Philip A. Wall 
receives a third prize of $1.00 for an elec- 
trical question answerer. 

Now I possess a large one with 36 ques- 
tions and 36 answers. It is manufactured 
by a Massachusetts concern and patented 
in June 2, 1885. 


"m 


E invile our readers to use these 
columns for discussion on all sub- 
jects of interest to them. We aim 

lo make this page an exchange place for 
ideas and invite discussion. As hundreds 
of letters are received weekly, it is mani- 
festly impossible to publish all of them, 
and we aim to publish only the more inter- 
esting ones. Try to keep your communi- 
cation within two hundred words, and use 
only one side of the paper when writing. 
It 1s not possible to answer communications 
addressed to this department by mail due to 
he great influx of communications received. 
—EDITOR. 
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At the top of the '"How-to-Make-It"' 
page, you claim to offer prizes for the most 
useful practical and original devices. Far 
from original I should say is 1885. 

LAWRENCE LEACH. 
Danvers, Mass. 

(The editors of this publication are well 
aware that there are electriccl question answer- 
ers on the market. 

What we aim for in publishing such 
devices is simplicity and detailed design of 
the same, enabling other experimenters to pro- 
duce something similar. 

If you know of a device which is being 
marketed at the present day, which you believe 
other "'dabblers with current" would enjoy 
making, we would be very pleased to peruse 
same for publication. 

As to the laconic diction, 1885, we would 
state that a thing can get so old as to be new 
again, so—there you are. 

In addition, we would state that it is the 
first time anyone has had gumption enough 
to send in a detailed description of this device, 
which can be made for fifty cents and is sold 


` for $5.00.—EDITOR.) 


A FIVE YEAR READER 
Editor SCIENCE & INVENTION: 

I have been both a newsstand reader of 
and a regular subscriber for ‘SCIENCE & 
INVENTION" (formerly ''Electrical Experi- 
menter") for over five years and wish to 
congratulate you upon your success in 
getting the new things and the future pos- 
sibilities in science before the public. 

; HOWARD KARG. 
14820-Euclid Ave., 

Clevelajid, Ohio. 


FROM THE PENITENTIARY 


Editor Screnc® & INVENTION: | 

I must write 2. few lines which I hope will 
show that I am Paking an effort to thank 
you for the Scr NCE & INVENTION maga- 
zines you sent to\™e- I, still have them 


and I find much pleasure in reading them, 
and the different subJ¢cts help me to forget 
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.be the proper one. 





my present condition. Knowledge can be 
obtained here as well as at any place, so I 
am making the best of my misfortune at 
this time until June 1, 1923. I ат much 
interested in your editorials, it sure is good 
to read of the things, that have been a 
mystery to me. 

Now Mr. Editor, I had opportunities for 
education above the eighth grade, but at 
that time I thought that I knew it all. 
I now see how ignorant I ат and I am 
striving to make up for what I have missed. 
In sending me your magazine you do mea 
great favor and also help me to look forward 
to a bright future. 

Отто SCHOMBURG, 


Southern Illinois Penitentiary, 
Menard, Illinois. 





WHAT IT DID FOR HIM 


Editor SCIENCE & INVENTION: 

I would like to tell you briefly what I 
think of your wonderful magazine and 
what it has done for me. I have com- 
pleted two years of my course in Electrical 
Engineering in Ohio State University, 
located here in Columbus. For the past 
two years I have been at the head, or 
nearly so, of every class I have been in 
that had anything to do with chemistry, 
physics, or electricity. 1 have had physical 
mechanics, physics of light and sound and 
the theory and fundamentals. of all wave 
motion. I have had most of the basic 
principles and operations of D. C. clec- 
tricity, some of A. C. and all of magnetism, 
including a study of hysteresis and Stein- 
metz'sconstants. In all of these brancl cs 
and in mathematics, I have been one of 
the “top”, and I can give all of the credit 
to the knowledge I gained from your 
magazine. This statement can be verif«d 
by investigating my record in the Collcese 
of Engineering here. I feel that my 
record in Q. S. U. has been an enviable 
one and 7 sant the credit to go to the proper 
source. 

I still have two years in college, but 
with the help of SCIENCE AND INVENTICN 
and Rapio News, I expect to stand as 
high in the future as I have in the pa t. 
Some day, when I’m a famous (7?) elec- 
trical engineer, I'll call on you and рег- 
sonally thank you for your great work in 
making me and hundreds of others like 
me, appreciate the true value of such a 
wonderful thing as electricity. 

KENNETH WARNER JARVIS. 


47 E. 17th Ave., 
Columbus, Ohio. 


WORTH A DOLLAR 


Editor SCIENCE AND INVENTION: 


After reading some of the comments ir 
the Mail Bag department, | thought I 
would give you my opinion o! your maga- 
zine. 

I prefer to read the magazine just as it is 
published, a little bit of everything; that's 
what makes it so interesting and valuable; 
otherwise if only those articles would be 
published that appeal to a certain class, 
the name SCIENCE & INvENTION would not 
The magazine is a 
great asset to the nation's experimenters and 
inventors, and a good investment even ií 
it cost a dollar a copy instead of 25 cents. 

]ОЗЕРН Pacvk. 
Kelley Axe Mfg. Co., 
West Charleston, W. Va. 


Home Mechanics 


by WILLIAM M. BUTTERFIELD 


Conducted 


CATCH-ALL FOR MORRIS CHAIR 


A catch-all that can be made useful 
for many things used by law-abiding citi- 
zens in these bone-dry days, is shown 
in the cut. It is a box with an oval open- 
ing in its top; the top extends across the 





Useful Catch-all for the 
be Used for Holding 
a's Sewing Outfit, a Jar 
The Catch-all Can be 
Made of Paper Wall-Board or of Thin Wood, While 
the Top Should be Constructed of Some Substantial 


Here We Have a Ver 
Morris Chair, Which Ma 
Books, a Bottle of Cider, 

of Tobacco, and What Not. 


Wood, From 34” to 1” thick. It Should be Sand- 
papered, Smoothed, POM ше Varnished or 
ainted. 


arm of the chair, and is hooked or held in 

lace by a cleat screwed to the inner edge 
in the manner shown. Besides the uses 
faintly suggested, the catch-all can be 
employed to hold books, newspapers, 
etc. [t should be made of wood finished 
to match the Morris chair of course, and 
held together with screws that match the 
metal showing on the chair. 


A HANDY CARPENTER'S BENCH 
We illustrate a plan for converting an 

ordinary kitchen table into a handy car- 

penter's bench, at the same time retaining 





Home Carpenter's Work Bench Constructed From 

an Ordinary Kitchen Table. An Adjustable Stop- 

Board Is Provided for Holding Material for Planing, 

While the Clamp Will Hold Stock for Pianing or 
Other Operations. 


Google 


the table in condition for its ordinary use 
as a piece of kitchen furniture. А vise 
arrangement is worked out, in which two 
cams with handles placed back of the 
front jaw are made (by pulling forward on 
the handles) to tilt it backward against 
the table top or back jaw. The cams and 
the front jaw are all carried on two sliding 
end pieces that are retained by grooved 
runways bolted to the ends of the table as 
shown. 

These end pieces have holes bored (see il- 
lustration) for iron pins, 44” in diameter; 
these retaining pins come against the back 
of the pockets and form stops to prevent 
the vise, when adjusted, from being pulled 
open, as the cams tilt the front jaw to 
obtain a firm grip. Both ends are alike. 
The drawings show the construction. 
A thimble, made of iron pipe, is used to 
prevent the bolts cutting into the wooden 
cams (see drawing). The thimbles are 
tightly held by the end pieces, while the 
cams move freely on them, the strain of 
the bolt being against the two ends of the 
thimbles, not against the side of the cams. 
A stop for planing is also provided at one 
end of the table; it consists of a board, 
pushed up thru a slot made in the table 
top, and retained with wing nuts and bolts 
as shown. Adjustment is made when 
using the vise, first with the sliding bars and 
pins to within 4% inch, when the final grip 
is obtained with the cams. 


HANGING PORCH SEAT 


A strong frame is the essential feature 
in porch seats of the hang-up or swinging 
variety. We show a construction based 
on a frame held together by tapered 
wooden pins, which may be driven into 
their holes in the tenon ends of the back 
or seat rails at any time, for the purpose of 
tightening their hold on these pieces and 
thereby strengthening the frame. This 
arrangement is advantageous for the reason 
that the seat cannot very well creak when 
in use, if held together in this fashion, 
and it cannot twist if the tenons fit into the 
mortises snugly. A piece of 3” iron placed 
under each tenon on the seat rails (in the 
manner shown) will keep them from 
wearing. One end of each iron member 
fits into the bottom of the mortise, and it 
is retained there; the other is held in place 
by an eye-bolt holding the chain or wire 


IMPORTANT: 
TO NEWSSTAND READERS 


IN order to eliminate all wacte and unsold 
copies it has become necessary to supply 
newsstand dealers only with the actual number 
of copies for which they have orders. This 
makes it advisable to place an order with 
your newsdealer, asking him to reserve a 
copy for you every month. Otherwise he will 
not be able to supply your copy. For your 
convenience, we are appending herewith a 
blank which we ask you to be good enough 
to fill in and hand to your newsdealer. He 
will then be in a position to supply copies 
to you regularly every month. If you are inter- 
ested in receiving dr copy every month, do 
not fail to sign this blank. It costs уои 
nothing to do so. 
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To. „Nerv F 
Address...... 
Please reserve for me. . copies CE 

& INVENTION every month un' you 


otherwise, and greatly oblige, 





Name.... 


Address 











rope hanger. The drawing shows the 


railing on the back seat, the arrangements 
for placing the cleats holding the end 
and back of the seat and the arm-braces. 
A cushion, or cushions, may be modeled 
after those on the home mechanic's Morris 
chair, and may be covered with leatherette 
or cloth. 
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The Hanging Porch Seat Is in Dema d More Than 
Ever, as any People do not Like the Old-Fash- 
ioned Swinging Hammock. 


NEWSPAPER HOLDER 


A holder to keep the Sunday papers 
together, preventing them from mussing 
up the whole premises, is shown in the 
illustration. This holder is easily con- 
structed, entirely of wood, or of wood and 
wall-board —the said wall-board if used, 
forming the large side pieces. It consists 
of a bottom piece in which four round legs 
are set in holes bored at an angle as rep- 
resented; of end pieces, sides, and a second 
bottom piece to which the ends and sides 
are fastened. The legs should have a wide 
spread and should not be too long, or else 
the holder, will tip over easily. 
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A Useful Newspaper- and Magazine-holder, Which 

Can be Constructed from Paper Wall-board or Thin 

Wood for the Sides, While the Base and End Mem- 

bers = Созге iot vé" xr aoe фе Found 

ve seful in the ibrary or Rea oom, as 
S well as on the Porch. 
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The Amateur Magician 


By JOSEPH H. KRAUS 


ARGRAVE himself came to the 

door in answer to my ring. 

He seemed to have dropt his 
serious attitude and acted very 

gleeful as tho he were tickled 

over something else which he had con- 
cealed up his sleeve. 


“You are just in 


Parlor Tricks 
Easily Performed 
right, old top,” he replied, “you might get 


your camera out and snap some of these 
stunts.” 








“Ah, that’s the stuff,” I said, not caring 
whether or not the term "stuff" brought 
to his mind the meaning behind the phrase, 
"Now, how does it work?" 

"Very simple,” he replied, not even 
forming a complete sentence. "You see 
each one of those candles contains a small 


























1—How the Coin Is Rubbed Into the Sleeve and Subsequently Found in the Collar. 
3—The Hair Again Comes to Our Rescue, and Permits the Ri 
Color of Three Candles Wrapped in Thick Brown Paper and Yo: to Be Blindfolded While Doing This? 5—The First Stage in C 
6—In the Last Stage ше Palmed ‚Сас Are Placed on Top of the Deck and the Movement 

—Secon ве. 


оп the Hat. 
The Forefinger of the Left 


” 


time,” he ventured to say, as I entered, 
"as I want to show you a new production 
which I have just completed.” “Мау I 
make а suggestion?” was my question. 
“Со right ahead,” he answered. “Well, 
you see, Professor, this series of articles 
I am writing is being run as the Amateur 
Magician and up to,the present time we 
have had very little amateurish about it. 
Almost all the tricks described were spec- 
tacular stage tricks or those intended for 
the more professional performer. Now, 
can't we——" 

Hargrave interrupted me here and said, 
“Tut, tut, old timer, anybody can do those 
things and make them work and they are 
just as good íor the amateur as for the 
professional" "Of course, was my re- 
joinder, ''that is understood, but you must 
realize that many of the readers, altho 
:hey do like magic, would not consider 
:ntering the field to the extent of building 
he heavier apparatus, as you call it. Now 
ust for a change, suppose you give us a 
ittle parlor magic with which anyone 
an entertain their folks at home. For 
nstance, tricks with cards or coins.” “All 


Google 


d Pushes a Few Cards Downward. 
Followed by a Closing of the Fingers to Make It Appear That the Top Card Is Removed. 














Cover of the Hand and Palmed in the Right Hand. 


THE THREE COLORED CANDLES 

“Now here is a trick,” he said, “which 
any of your amateur readers can con- 
struct within ten minutes. Here are three 
candles, a red, a white, and a blue, and 
three sheets of opaque paper. I want you 
to take these candles and wrap them up in 
the paper, and I will enter blindfolded and 
will tell you which papers contain the red, 
which the blue, and which the white.” 

So saying, he left the room. A moment 
or so later I beckoned him back and told 
him that I was ready. Placing a handker- 
chief across his eyes, I gave him one of 
the paper wrapt candles. Не past his 
hand up and down along the side rapidly 
and then said, "That is a blue candle.” I 
marked blue upon the paper and gave him 
another one. He repeated the operation 
and said, "That is a red one." I picked 
up the blue candle again and I gave it to 
him. Again he said, "This is the same one 
you gave me a moment ago, the blue can- 
dle.” He removed the blind from his 
eyes and we opened the parcels, and sure 
enough he had named the candles cor- 
rectly. 
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2—By the Aid of a Blonde Woman's Hair, It Is Ea: 
to Slide Up and Down on Command Upon the Pencil. 


to Balance a Card 
ould You Tell the 
hanging the Face of a Card. 


The Cards Are Pushed Down Far Enough Under 


piece of steel which has been magnetized. 
'The blue one contains a piece of steel at 
the top, the white in the center, and the 
red аё” һе bottom. Between the index 
and middle finger of my right hand I 
hold this small piece of iron and on pass- 
ing my hand up and down along the can- 
dle I feel a slight tug, either at the top, 
middle or bottom of the candle. This 
gives me an inkling as to the color 
within the paper wrapper. Of course I 
know which is the top and which is the 
bottom by simply pressing upon the can- 
dle and if I feel a sharp edge I know 
that the bottom is present and if the top 
is present, the edge will taper toward a 
point Now anyone can make this in a 
few moments." 


THE DISAPPEARING COIN 


"Now, have you a spare half dol- 
lar?" was Prof. Hargrave's next question. 
"I'd rather you would use one of your 
own," was my prompt reply. You see 
Hargrave once borrowed a $5 bill and 
made it disappear completely. 

(Continued on page 546) 


Popular Astronomy 


By ISABEL M. LEWIS, M.A. 


HE tide-raising force that one 
body exerts upon another—as the 
sun or moon upon the earth—is 
directly proportional to the mass 
of the disturbing body, and in- 
versely proportional to the cube of the dis- 
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Millions of Years 


of U. S. Naval Observatory 


The Tides—How They 
are Caused 


tide-raising force upon the earth is to 
draw the fluid portions of the earth's sur- 
face—which are of course more readily 


Ago, When Our Satellite Had Oceans, the Same as Our Earfh, Due to the 


tidal force, then the solar tidal force, as 
we found above, is 0.43. At new and full 
moon, when the two forces act in conjunc- 
tion, the total tidal force is 14-0.43 and 
at first and last quarter when the two 
forces are opposed to each other the total 





Tremendous  Gravitational Attraction 


Between the Earth and the Moon, Gigantic Tidal Waves Were Raised Upon the Moon, Which in Some Localities Must Have Exceeded 


1000 Feet in Height. 


tance. It, therefore, decreases very rapidly 
as the distance between the two bodies 
increases. It is for this reason that the 
tides raised upon the earth by the sun are 
inferior to the tides raised upon the earth 
by the moon. The sun is about twenty-five 
million, five hundred thousand times more 
massive than the moon. If mass alone 
were to be considered the solar tides 
would be twenty-five million, five hundred 
thousand times greater than the lunar 
tides. However, the sun is three hundred 
and eighty-nine times more distant than 
the moon and since the tide-raising force 
also varies inversely as the cube of the 
distance the effect due to mass must be re- 
duced by the effect due to distance. Now 
the cube of three hundred and eighty-nine 
is fifty-eight million, eight hundred and 
sixty thousand, and dividing the mass of 
the sun relative to the mass of the moon 
by the distance of the sun relative to the 
distance of the moon, we get about forty- 
three hundredths as the tide-raising force 
of the sun upon the earth, as compared to 
that of the moon. Ocean tides produced 
by the sun have then only about forty- 
three hundredths of the range of the tides 
produced by the moon. 

According to what is called the equilib- 
rium theory of the tides the effect of the 


acted upon—into the form depicted in 
Fig. l. As particles nearest the disturbing 
body are the most attracted, two tidal 
waves tend to form directly beneath the 
disturbing body at A and at С, since A is 
attracted more than O, and O more than 
C, by equal amounts, while the water is 
drawn away from its normal position at 
B and D. As the earth rotates with re- 
spect to the sun once in twenty-four hours 
and with respect to the moon once in 
twenty-four hours and fifty-one minutes. 
on the average, there should be a.com- 
pound tidal wave due to these two causes 
crossing the meridian at intervals of 
twelve hours approximately; while mid- 
way between these intervals of high- 
water there should be intervals of low- 
water. In other words every six hours, 
high and low tide should occur alternately 
at every port, due to the combined attrac- 
tion of the sun and moon. 

At new moon and at full moon the sun 
and moon are on the meridian at the same 
time, and the crests of the tidal waves 
raised by the two bodies coincide. At first 
quarter and last quarter the crest of the 
lunar tidal wave coincides with the trough 
of the solar tidal wave, as the sun and 
moon are then ninety degrees apart in the 
heavens. Representing by unity the lunar 
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Our Illustration Shows This Graphically. 


tida force is 1— 0.43, or 0.57. The range 
of the tides at new moon and full moon. 
caled spring tides, should compare with 
the range of the tides at first and last 
quarter called neap tides, as 1.43 to 0.57, or 
about as three to one, as in fact they do. 
According to the theory of the tides. 
the highest tide should occur at new and 
full moon exactly at noon and midnight, 
as the sun and moon then cross the merid- 
ian simultaneously. As a matter of fact 
this could only occur if the earth were a 
non-rotating body, covered by an ocean ot 
uniform depth so tHat each tidal wave 
would have an opportunity to act with 
full force and without the disturbing effect 
of friction. In reality the observed tides 
do not conform to the requirements of the 
equilibrium theory or any other theory 
of the tides, so great is the complexity 
introduced by obstructing land barriers 
which deflect the tidal waves, and by vary- 
ing depth of sea and diversity of coastal 
outline. It is in lakes alone that the 
extremely slight tidal oscillation shows 
any conformity to the requirements of the 
equilibrium theory of the tides. А lake 
is so small compared to the size of the 
earth, that its waters respond almost in- 
stantly to changes in the tidal forces and 
the complications that make it so difficult 
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to formulate a satisfactory theory ot 
ocean tides, do not exist in a lake a hun- 
dred miles or so in extent. 

.The tide in a lake of this size is very 
difficult to detect, however, because it is so 
small. The lunar tide at the ends of a 
lake 120 miles long has a range of two- 
thirds of an inch, and the solar tide is only 
about four-tenths as great, so that the 
combined tide on a lake of this size has a 
range of scarcely one inch. 

Since a pendulum sways to and fro by 
a minute amount too small to detect under 
the action of tidal forces, and since the 
surface of water is always perpendicular 
to the direction in which the pendulum 
points, the tide in lakes manifests itself 
by a slight swaying or rocking to and fro 
of the waters of the lake. The inch or 
so depth of tide produced at the ends of 
the lake in this way is usually completely 
masked by the erfects of the blowing of 
the wind from one end of the lake to the 
other, or by earth tremors or other causes. 

An almost completely land-locked sea, 
such as the Mediterranean Sea resembles 
rather a great lake than an arm of the 
sea. The range of tides in this sea are 
comparatively small, ranging from a few 
inches to three feet or so in the Adriatic, 
which on account of its form is particu- 
larly favorable for augmenting the height 
of the tides. 

In mid-ocean the range of the tides is 
very small compared to the range in cer- 
tain bays and harbors along the coast and 
they consist of ‘a slight upward and down- 
ward oscillation of the water. At small 
islands in the mid-Pacific the range of the 
tides is usually between two and three 
feet only. As the tidal wave runs into 
shallow water its motion is retarded and 
its shape is changed. The front slope of 
the wave becomes steeper and higher and 
the rear slope more gradual. When the 
advancing wave runs into the mouth of a 
river the current of the river tends to in- 
crease, by its opposition, the steepness of 
the advancing wave-fronts and when in 
the river there are extensive flats of sand 
or mud which are uncovered at low-tide 
the tendency of the advancing waves is to 
pile up rapidly into a formidable wall of 
water, known as a "bore," which is ex- 
tremely dangerous. 

Although the rise and fall of the tide 
is slight in mid-ocean, it often attains a 
great range at certain points along the 
coast, owing to the contour of the coast 
or the shallowness of the water or both. 





At the Period of the Year When Sun, Moon and Earth Are 


SUN- 860,000 MILES IN DIAMETER 
EARTH- 8,000 » » » 
MOON- 2,163 » ^» » 


MOONS DISTANCE FROM THE 
, EARTH 240,000 MILES 


MEAN DISTANCE OF EARTH 
FROM SUN 92,900,000 MILES 


ECCENTRICITY OF ELLIPSE .017 


in This Position, Nearer to 


Each Other Than at Any Other Time and in Line as Shown, the Joint Tidal Action of the 


Three Bodies is Greatest. 


A range of tide of thirty feet is by no, 


means unusual at many ports. The high- 
est tides recorded, those in the Bay of 
Fundy, usually have a range of fifty or 
sixty feet and in exceptional instances 
they have a range of between seventy and 
one hundred feet. The great height of 
the tides there is due to the fact that the 
bay converges after the manner of a fun- 
nel, forcing the tides into a corner. In 
land-locked bays and seas the range of 
the tide is small and in funnel-shaped 
bays and harbors it is great. The tides 
of the North Atlantic Ocean are on the 
whole comparatively simple in their nature 
for this ocean is more like a great bay 
than an ocean. The tide that we observe 
to-day in the North Atlantic was propa- 
gated off the Cape of Good Hope from 
thirty-six to forty-eight hours earlier, 
being generated by the great tidal wave 
which swept westward at that time from 
the Indian Ocean toward the Pacific. It 
is in the Pacific Ocean that the tidal wave 
has the greatest freedom, and it is here 
also that it is most complex and conforms 
least to the tidal theory. According to the 
equilibrium theory of the tides, there 
should be a difference in the range of suc- 
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This Diagram Shows How the Attraction of the Moon Tends to Raise Two Tidal Crests on 
Opposite Sides of the Earth. The Attraction of the Sun Tends to Raise Similar Tidal Crests, 
the Two Combining to Form One Compound Tidal Wave. 
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It Will Be Seen That the Sun as Well as the Moon Are Pulling the 
Tide Waves Upon the Earth, Both Operating Together, 
Tides at This Time of the Year Are at Their Highest. 


With the Consequence That the 
These Are the So-Called Spring Tides. 


cessive tides, that is in the height of high 
tides separated by a twelve-hour interval. 
Why this should be so can be seen from a 
consideration of the position of the two 
tidal crests, one formed directly under the 
moon and the other at the antipodal point. 
If, the moon were overhead twenty de- 
grees north of the equator one tidal crest 
would be formed, according to theory, un- 
der the moon in this latitude, and the 
other tidal crest at the other end of the 
earth’s diameter through this point, that 
is, at the antipodal point twenty degrees 
south of the equator. See Fig. 1. 

Now an observer on the earth is carried 
around by the earth’s rotation parallel to 
the equator, so he should meet the first 
tidal wave near its crest if he is in high 
northern latitude; and the second tidal 
wave at a much greater distance from its 
crest, since it lies on the opposite side of 
the equator. The difference between the 
range in successive high tides at any one 
point, due to this cause, is called the diur- 
nal inequality of the tides. Of course this 
diurnal inequality should disappear when 
the moon is over the equator and also if 
the observer is situated on the equator. 
It should be very small, then, near the 
equator and very appreciable in high lati- 
tudes. Now, as a matter of fact, there 
is a very considerable difference in the 
range of successive high tides in the high 
latitudes in the Pacific Ocean, but it is in 
the reverse direction as predicted by the 
theory while in the high latitudes of the 
North Atlantic, this diurnal inequality of 
the tide is practically non-existent. Such 
are the difficulties in the way of attempt- 
ing to explain by any theory of the tides 
the nature of the complex tidal wave pro- 
duced by a variety of conflicting causes. 

Of course the height of the tides is 
affected by the varying distances of the 
sun and moon from the earth. When the 
moon is in perigee or nearest the earth, 
it is about thirty thowsend miles nearer 
than when it is in apogee or farthest from 
the earth. As a result there is a range 
in the lunar tides of fully twenty per 
cent., due to this cause alone. 

The range of the solar tides varies 
likewise with the time of year being high- 
est when the earth is nearest the sun or in 
perihelion in the winter, and lowest when 
it is farthest from the sun or in aphelion 
in the summer. 

The highest tides occur at the time of 
new or full moon, about the first of Jan- 

(Continued on page 547) 





Practical Chemical 
Experiments 


By PROF. FLOYD L. DARROW 


EXPERIMENTS WITH STANDARD SOLUTIONS 


UR analytical work has been 
practically all qualitative, dealing 
with the kinds of substances pres- 
ent and not with the quantities, or 
relative proportions. In this arti- 


cle, however, we shall take up some quanti- 


delicate pink color while the acids remain 
colorless. 

Now to the three acid solutions which 
show no color add sodium hydroxid solu- 
tion, a little at a time, with constant stir- 
ring until a pink color appears. Evidently 


thrusting down upon the top of the beaker 
a piece of asbestos paper. Pour off the 
alcohol, fill the beaker half full of water and 
bring it to a boil. When cold filter the 
solution and preserve in a glass stoppered 
bottle for use. 





Tilustrating the Correct Method of Reading a Bu- 

rette, by Placing Around It a Narrow Strip of Colored 

Paper. and Keeping the Eye on a Level With the 
Front and Back Edges of the Paper. 


tative determinations. Much of this work 
is done with what are called standard 
solutions. А liter of the solution is made 
to contain a definite known weight of the 
acidorbase. The value, then, of any num- 
ber of cubic centimeters of the solution is 
known. 

Indicators: For carrying out this worl 
certain solutions called indicators are re 
quired. These are organic substances 
which usually give one color with a base and 
another characteristic color with an acid. 
The most common ones and those that we 
shall use are phenolphthalein, methyl orange, 
and litmus. 

Phenolphthalein: To prepare this indi- 
cator dissolve 1 gram of the dry powder in 
100 cc. of alcohol. (Denatured alcohol 
will serve.) 

To learn the effect of this indicator 'on 
solutions of acids and bases arrange six 





1 Above Shows How the Glass Dropper for 


Fig. 
Addis the Indicator Is Constructed. It 's not as 
Difficult to Make as Might at First Appear. 


small beakers in a row. In three of them 
place dilute solutions of sodium, potassium, 
and ammonium hydroxides, and in the 
other three dilute solutions of hydrochloric, 
sulfuric and nitric acids. Now introduce a 
few drops of the indicator into each beaker. 
You will observe that the bases give a 
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Introducing ''Cleaning Solution" into a Burette for 
Removing All Traces of Grease and Dirt. The Ap- 
paratus Should be Kept Clean at All Times, 4. 


the base has been added until the acid has 
been neutralized and excess of base is 
present. 

To the three beakers which were originally 
pink, add hydrochloric acid with constant 
stirring, until the pink color disappears. 
Here the base has been neutralized and acid 
has been added in excess. 

Methyl Orange: Prepare this indicator 
by dissolving a quarter of a gram of the 
substance in a few cubic centimeters of 
alcohol and dilute the solution to 250 cc. 
Now repeat the same experiments with this 
indicator that you have just done with 
phenolphthalein. Note that a base gives a 
a yellow color, while an acid gives a 
red. 

Litmus: In the bottom of a beaker place 
a few cubes of litmus. Cover them with 
alcohol and heat cautiously over a low 
flame for a few minutes. Should the 
alcohol vapor take fire smother the flame by 
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Fig. 2 Above Shows Two Graduated Glass Burettes 


Mounted so as to be Suitable for Carrying Out 


Titration Experiments, в 7am 
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Demonstrating the Effects of the Various Indicators 
on the Common Acids and Bases. Introducing the 
Indicator With the Dropper Shown in Fig. 1. 


Repeat the same experiments with litmus 
that you have already done with the other 
indicators. Acids will turn it red; bases 
will restore the blue color. 

Making a Dropper: To make a dropper 
such as that shown in Fig. 1, for the indi- 
cator, proceed as follows: Select a short 
piece of rather thick-walled glass tubing 
and heat one end in the Bunsen flame until 
it softens and closes. Then place the other 
end in the mouth and quickly blow it out 
into a fair sized bulb. If it does not come 
well the first time, remelt it and blow again. 
With a little practise you will become an 
expert at it. When cold draw the open 
end out by softening in the flame until 
only a small opening remains and cut it 
off. Make three of these droppers. 

In a small flask place a few cubic centi- 
meters of one of the indicators and introduce 






| heich glass 
Calcium F with salt 


Chloride. p 

















Fig-3 


Fig. 3 Shows a Glass Desiccator Which Will be Found 
Useful for Many Different Experiments, 


the dropper as shown in the diagram. 
Brush the flame of the Bunsen burner over 
the bulb two or three times to expel a little 
of the air. Then as the bulb cools some of 
the liquid will be drawn up into the tube. 
To use the dropper take the bulb in the 
warm palm of the hand and the expansion 
of the air will force out the liquid in drops. 
Upon replacing it in the flask the cooling 
and contraction of the air in the bulb will 
draw more of the liquid back into the tube. 

Determination of the Endpoint: In order 
to learn the process of £itration, and what is 

(Continued on page 549). 





How to Build а 4, Н. P., A. C. Motor 


ANY experimenters undoubtedly 
have a use for a small alter- 

nating current motor suitable for 
operation on a potential of 110 


M 


volts and a frequency of 60 
cycles, but do not care to buy such a motor 
4 ЗЛОГ colls 







nected m SCS, 












By H. JOHNSTONE 


For ordinary work, black Russian sheet 
iron as purchased at any tinsmith’s, will 
serve very well for the purpose, and the 
requisite number of sheets can be cut out 
with a pair of tinner’s snips. The sharp 
corners, such as those around the stator 


tions by clamping them tightly and per- 
forming the operation in a drill press. 
By means of two blades placed in a hack 
saw frame side by side, the thin slots over 
the top of each round inductor channel in 
the rotor are cut thru. The rotor sup- 
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Details for Building a 1-16 Horse-power A. C. 110-Volt Motor are Here Given. 
Stator Coils of Square Shape, While the Rotor is ‘‘Wound”’ with 24 Round Bare Copper Wires Passing Thru Slots in the 
nder Load and Develops a Reasonably High Torque at Starting. 

Many Other Uses Will Suggest Themselves to the Builder. 


Is Self-Starting 


unless it is absolutely necessary. The 
accompanying description and ilustra- 
tions show how to build a yth Н. P. in- 
duction motor of the single-phase self- 
starting type. The design here given is 
the simplest that has ever been developed, 
as there are no starting coils to be wound, 
simply four stator coils. The squirrel- 
cage rotor or revolving member comprises a 
laminated sheet iron drum core, having 24 
slots as shown, which slots are filled with 
24 inductor bars, composed of heavy copper 
wire. The cross-sectional view at Fig. 
1-B, shows how these copper bars are joined 
at both ends of the rotor by flat copper 
rings, and the ends of the inductor bars 
riveted over and sweated with solder. 
'The dimensions of the laminated sheet 
iron rotor and stator are given in Fig. 1. 
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poles, can be cut out with a cold chisel and 
hammer. The 24 inductor holes in the rotor 
may be drilled thru the rotor iron lamina- 


Cast brass 


Bearing 
in bearing bracket 


vc» 
Fig.2 
Detail Suggesting How Bearings Ma 
structed, but This is a Matter of Choice. 
to Have..a Machinist Accurately Aline the 
Beari nd Drill the Hones in the Brackets. 
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Col berre bending 


The Constructor Wiil Find This Design Very Simple, There Being but Four 


on Rotor Core as Shown. The Motor 


It Makes an Ideal Fan Motor for Use with a 10- or 12-Inch Diameter Blade. 
The Speed is Very Constant with a Given Load. 


porting spider should be made of brass or 
bronze; it could be made of iron, but 
this is liable to heat up more. The details 
of the bearings, shaft, and other parts are 
left mostly to the individual builder, for 
these will often be governed by circum- 
stances. Thus 1” diameter shafting may 
be available instead of 14” shafting, etc. 

Let us now consider the stator and its 
four coils as well as the copper starting 
or shading plates, at C. The four stator 
coils are composed of 230 turns of No. 
23 B & S gage enameled magnet wire, but 
if this is not available, single silk covered 
magnet wire may be used. This will re- 
quire somewhat over two ounces of wire 
per coil, and 34 of a pound of wire should 
suffice for the whole job. А simple wooden 

(Continued on page 561) 





Preparing 





N intelligent application of the 

knowledge of the various mounting 

media and their relation to the 

object to be mounted is essential. 

In order to make slides successfully 
a few simple pieces of apparatus are neces- 
sary which can be easily made or arranged 
by the amateur. 





Fig. 1 Shows a Turntable for Making Microscope 


Slides. The Base ''A" Is Made from a Piece of 
2''х4” Wood. The Revolving Table “B” 
Should be Made of Brass, but can be Made of 


Wood. The Steel Pin ‘‘C’’ on Which the Table Re- 
volves Is Separated from the Base by the Washers 
“D.” The Slide Is Held in Place by the Guides 


“E”, as Shown. 
Fig. 2 (Right) Shows an Ordinary Glass Desiccator. 


Apparatus Needed for Making Microscope 
Slides 


The slides are usually crystal glass slips 
exactly 1”x3” and are finished with ground 
edges. They must be thoroly cleaned and 
polished before use. An excellent prep- 
aration for this purpose is given in the 
formula below: 

Ammonium Hydroxid........ 


Denatured Alcohol.......... 2 oz 
абет ы илышы Екы еа» 14 02. 
Rouge—Sufficient to make a 

thin cream 


Cover glasses are small round or square 
pieces of extremely thin glass, and come in 
varying sizes and thicknesses. For ob- 
jects requiring a high power in their ex- 
amination, only the very thinnest cover 
glasses can be used. 

A good many objects mounted are com- 
paratively thick and the delicate cover 
glasses need some support at the edges to 
prevent breakage of the objects. This is 
usually done by building upa thin wall 
of varnish in a circle around the object 
and then mounting the cover on this. 
Very deep cells have walls of hard rubber 
or tin. In order to build up these cells 
in accurate circles and also to place on the 
finishing varnish a revolving turntable is 
needed. This is shown in the appended 
drawing and may easily be constructed by 
the amateur. 

An ordinary hot air drying chamber is 
also a useful but not altogether essential 
piece of apparatus since in cases of necessity 
the kitchen stove oven can be requisitioned 
by the experimenter for this purpose. 
Some form of desiccator is necessary for 
the dry mounting of objects. The usual 
form is shown in the illustration. Con- 
centrated sulfuric acid is kept in the lower 
division, while the slides to be dried are 
kept above. An old tobacco humidor 
can be used for this purpose as shown in 
the illustration, Besides these few pieces 
of apparatus several fine camel's hair 
brushes, needles,a pair of scissors, and a 
scalpel or sharp penknife will be needed. 
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By EARLE R. CALEY 


Another useful piece of apparatus is a 
jeweler's eye-glass for inspection of un- 
finished slides; it can also be used to aid 
in mounting objects. A considerable num- 
ber of liquid preparations and varnishes 
are required for making slides and are 
listed together with a number of useful 
formulas for making them. 


rM 


Making Cells on Microscope Slides 


Place a clean slide upon the turntable 
as shown in the drawing, and as it is turned 
by hand, make three concentric rings upon 
it with a writing diamond. This causes a 
more perfect adhesion of the varnish. 
Now take up a camel's hair brush filled 
with heavy cell varnish, and, giving thc 
turntable a spin, deliver it upon the 
roughened rings in such a manner that the 
varnish stands up like a wall and does not 
spread itself over the slide. When this 
layer is thoroly dry another layer is put on 
and so on until a cell wall of the desired 
depth is built. The slide should then 
be baked at a low temperature for a long 
регі» l in a hot air oven to thoroly dry the 
varnish. Shellac varnish is satisfactory 
for dry mounting altho other varnishes 
such as black asphaltum may be just as 
well used. Deep cells are made of hard 
rubber, tin, brass, etc., and these are 
mounted on the slide with glue or cement. 
Under no circumstance should paper or 
cardboard cells be used, since moisture is 
absorbed by these and the preparation 
may be ruined. It is best to make a num- 
ber of cells of various sizes at one sitting 
as this saves considerable time. 


Method I.—Mounting the Objects in a Dry 
State. (Dry Mounting) 

The first operation in mounting is clean- 
ing the specimens. Remember that an 
object, appearing clean before the naked 
head fied with wax 
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eye, can appear quite dirty when magni- 
fied several hundred times. All the instru- 
ments necessary in this work are several 
camel hair brushes (some cut off short), 
forceps, knives, and scissors. Most ob- 
jects are best cleaned under water in a 
trough or open cell on the stage of a dis- 
secting microscope, or with a jeweler's eye- 
piece. Next the objects require to be dried. 
They are placed on slides and put in the 
drying chamber of a desiccator. In mount- 
ing objects dry, all the moisture must be 
removed since animal and vegetable sub- 
stances, mounted when even slightly 
damp, become covered with a fungus 
growth after a short time. A week is 
not too long a time to leave the objects in 
the desiccator. After thoro drying it is 
then ready for mounting on the slide. 

Select a slide and cell which is just deep 
enough to accommodate the object to be 
mounted. The object is then placed in 
the cell and a suitable clean cover glass 
selected and coated on the edge with shellac 
with a fine brush. When this shellac has 
nearly set the cover is placed on the cell 
and prest until fastened all around. After 
standing an hour or so, the slide is again 
placed upon the turntable and a coatin 
of shellac applied so as to seal the cell wal 
and the cover glass. The slide should 
now be put away for several days and is 
then examined under a suitable power. 
If the object is well cleaned and shows 
clearly and accurately what it is intended 
to show, then the slide should be finished. 
To finish, a circle of white enamel is 
painted around the cell about !4 inch 
wide, and when this has dried various 
colored rings are turned upon it with very 
fine brushes. 

Mounting Diatoms. The following pro- 
cess is taken from the American Journal 
of Microscopy for April 1880. Boil the 
diatomaceous matter with strong nitric 
acid for twenty to thirty minutes and 
while yet boiling add about an equal quan- 
tity of muriatic acid, continuing the boiling 
for twenty to thirty minutes longer. After 
washing out the acids boil in pure sulfuric 
acid, until the mass becomes inky black, 
then throw in fragments of bichromate of 
potash and continue boiling until it be- 
comes clear. lfon examination with the 
microscope there is seen much flocculent 
matter, besides sand and diatoms, it can 
be removed by boiling a few seconds with 
caustic potash and instantly plunging them 
into pure distilled water to destroy the ac- 
tion of the potash. The diatoms are now 
chemically free from all organic matter and 
should be placed on a watch glass, distilled 
water added, the watch glass rotated and 

(Continucd ол page 558) 
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Fig. 3 (Left) —How a Home-Made Glass Desiccator 
Can be Constructed from a Tobacco Humidor. The 
Glass Shelf, for Holding the Microscope Slides 
Above the Desiccating Agent During I reparation, 
Is Supported by Embedding the Ends of These Wires 
in the Hollow Knob of the Cover. The Glass Jar 
Contains a Solution of Concentrated Sulfuric Acid. 
Be Extremely Careful not to Spatter Acid on the 
Skin, as it Will Burn Severely. - 
Fig. 4 Illustrates a Spring Clip Used for Holding 
Microscope Slides While Heating Them. 





A Simple Vacuum Pump 


By FRANK L. ABBOTT 


DEPT. OF PHYSICS, COLORADO STATE TEACHERS' COLLEGE 


VERY good air pump can be made 
from an automobile pump as it 
will in no way damage the latter 
for its ordinary use. In order to 
change the compression pump into 
an air pump remove the piston rod from 







Showing atlachrment of 
Air pump fo receiver 


Showing rubber bond 
used 2s valve 2 


Effect of rubber drown 
down by pressure 





Con- 
structed from a Compression LP Tire Pump, 


Fig. 1—This Shows a Suction Pump, 


Connected to a Glass Vessel Over Which a 
Piece of Thin Sheet Rubber Had Been Tightly 
Stretched and Secured with a String or Other- 
wise. When the Pump Is Operated, the Ex- 
haustion of the Air from the Glass Vessel Will 
Cause the Rubber to Sink Inwardly. 


the pump barrel, unscrew the nut from the 
rod and remove the valve. Keep the two 
iron washers and the leather in their same 
positions. Fit tightly a thick piece of new 
harness leather into the cap of the pump; 
cut a hole in this leather in the cap and 
force the piston rod thru the hole. The 
rod must fit air tight thru the leather. 
Replace the spring and valve on the piston 
rod, but the valve must be reversed from 
what it was when taken off. See sectional 
view of pump. 

About one inch from the top of the pump 
barrel drill a one-sixteenth inch hole, 
smooth off the burr on the inside of barrel 
caused by the drilling of the hole. Replace 
the piston and screw on the сар. А % inch 
rubber band placed over the exhaust hole 





Hole in cork to allow ar 
fo pass in and av freely 
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Fig. 7—Valve Stem from Inner Tube Fitted 
into Cork for Experiments with Vacuum Pump. 


Fig.7 


Fig. 10—Shows Two Test Tubes Arranged with 
a Piece of U-Shaped Glass Tube, and with 
Water Placed in One of the Tubes; Under 
Exhaustion the Water in the First Tube Will 
Pass Over Into the Second Tube or Chamber B. 
This Apparatus is Placed in a Receiver (See 
Fig. 9) Whence the Air Is Then Exhausted. 
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acts as a valve (see sectional view). This 
rubber band should be drawn tightly enough 
to keep it from slipping down the barrel. 
If the leather in the cap does not stay in 
place put a cork in the top of the pump to 
press against the leather. 


Receiver for Air Pump. 


To make a receiver for this air pump 
is also a very simple matter. Many ex- 
periments can be made with this pump and 
receiver. In fact all the experiments given 
in the ordinary high school text book can 
be performed with this inexpensive ap- 
paratus. Procure a Heinz relish or pickle 
bottle or any other wide mouth bottle of a 
similar shape: Also secure one of the small 
size old valve stems from the inner tube of 
an automobile tire; remove the valve core. 
Drill a hole in the bottle of sufficient size 
for the valve stem. Using pieces of inner 
tube for washers, fasten the stem into the 
bottles (see drawing). To drill the bottle 
use a saw file, grinding the sides equally 
to a very sharp point, as shown in drawing, 
Fig. 4. Care must be taken not to heat 
the file while grinding. Put the file in a 
brace and use it asan ordinary drill is used, 
keeping the point well wet with turpentine. 
Three minutes is ample time for drilling 
the hole thru the bottle. Care must be 





Fig. 4—Piece of Saw-File Ground to a Sharp 


Point for Drilling Hole in Glass Bottle. Fig. 
11—Valve Stem trom Tire Inner Tube, Ground 
to a Taper at One End and Used for Con- 
necting Air Pump to Rubber Tube. Fig. 12— 
Shows How Evacuated Bottle, When the Pump 
Tube is Disconnected and Placed Under Water, 
Will Cause the Water to be Forced up into the 
Bottle, Due to the Air Pressure of 14.7 Lbs. 
per Square Inch. 


exercised when the hole is almost thru the 
bottle or it will be broken. If the hole is 
not large enough with the drill use a rat tail 
file and turpentine to enlarge it. 


Experiments With Air Pump. 
Experiment 1. Connect the pump and 
receiver as shown in drawing, Fig. 1, place 
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the 
receiver and exhaust the air. 
be held fast to the receiver. 

Experiment 2. Tie a piece of sheet rub- 
ber over the mouth of the receiver and ex- 
haust the air. The rubber will be pushed 


palm of the hand over the mouth of the 
The hand will 





Exhaust valve...) Leather washer 


i-on washer 
































Fig. 2—Sectional 
Constructed from a Compression Tire Pump. 
The Changes Necessary are Slight and a Very 

Good Laboratory Air Pump Results. 


View of Vacuum Pump 


down into the receiver as shown; thus show- 
ing the great pressure of the air. 
Experiment 3. Place the mouth of the 
receiver in a dish of water and draw the 
piston back slowly. The water will rise 
in the receiver. This experiment illus- 
trates the principle of the common lift pump. 
Experiment 4. To make a seal-plate 
or air-tight cover for the receiver. Secure 
a piece of glass a little larger than the mouth 
of the receiver, lay the glass on the table 
and put some wet emery powder on it. 
Put the mouth of the receiver on the glass 
and with a rotary movement grind the glass 
and receiver. A few minutes’ grinding will 
make an air tight fit, especially if a little 
grease or vaseline is used between the seal 
plate and the receiver. (See Fig. 8.) 
(Continued on page 573) 





the Glass Re- 
ceiver and the "''Seal-Plate," Which Latter 
Should be Ground to Make a Perfect Fit 
with the Receiver; a Little Vaseline or Tallow 
Will Help to Make the Seal Thoroly Airtight. 


Figs. 8 and 9—Illustrating 














This department wil award the following monthly prizes: First prize, $5.00; sccond prize, $3.00; third prize, $2.00. 
urpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the 
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. 
mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. 
We will make the mechanical drawings. 


The 


orate, and rough sketches are sufficient. 





FIRST PRIZE, $5.00 
AN ELECTRIC PHONOGRAPH 


]t is not often that the average experi- 
menter has a fan motor, which can be used 
for no other purpose than to make a phono- 
graph of, but I just happened to be one of- 
the fortunate ones and desired a phono- 





Deawwa PAPER HORN ——-, 


A Clever Home-Made Electric Phonograph, Driven 
by a Fan Motor to Which an Adjustable Ball Gov- 
ernor Is Fitted, so That the Speed of the Record Can 
be Controlled to the Proper Degree, 63 R. P. M. 
graph immensely. Accordingly I removed 
the fan blades and turned the motor into a 
vertical position. I then fastened a sheet 
metal brace to the base of the fan, as shown 
in the illustration, and at the bend a pin 
was mounted so as to make the bearing of 
the turn table. This was a simply con- 
structed wheel the top of which was covered 
with felt for better appearance's sake. A 
groove was filel into the edge of the wheel 
which communicated by means of a belt 
with a wheel subsequently mounted upon 
the motor. The most difficult attachment 
was the governor. Accordingly I purchased 
a governor from a phonograph house. 
However, there is no reason why the ama- 
teur builder could not construct one of 
these himself. Inasmuch as this construc- 
tion of a governor has been described 
in past issues of your magazine, I will 
not go into detail of the - construction 
here. Suffice it to say that the friction 
brake which makes contact with the sliding 
sleeve of the governor, is also mounted upon 
the same stand as illustrated, and a threaded 
screw is placed upon the lever so as to keep 
the speed normal. The rest of the phono- 
graph was also constructed, the reproducer 
being made from a tin can almost 3" in 
diameter, two rubber washers, one metallic 
washer of the same size as the rubber wash- 
ers and a piece of celluloid. A resistance was 
cut into the circuit in series with the motor, 
and the speed of the turn table carefully 
noted. By adjusting the resistance I was 
able to closely approximate the desired 
speed and the subsequent regulation was 
performed by adjusting the governor. 


Contributed by CARL MAYER, Jr. 
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Use only one side of sheet. 








‘ For the best idea sub- 
The article need not be very elab- 
Make sketches on separate sheets. 








SECOND PRIZE, $3.00 


FISHERMAN’S REEL DRIVEN BY 
ELECTRIC MOTOR 


A battery and motor box made о? thin, 
light lumber carries the small electric 
motor mounted on its base in one end of the 
box and a battery of 6 dry cells placed in 
the other end, the two being divided by a 
partition between. Instead of the driving 
pulley mounted on the end of the armature 
shaft of the motor, a small flexible shaft 
four feet long is attached, which passes out 
of one end of the box and attached at the 
opposite end to the end of the reel's shaft. 
A circuit is formed from the battery through 
the motor and one terminal grounded to the 
metal of the reel's frame and the other to 
the rear end of a steel spring, the front end 
of which presses down with the thumb to 
contact with the frame of the reel also. 
When the minnow is cast thru the air and 
reaches the desired spot to fall into the water 
the spring is prest, closing the circuit as a 
switch and the reverse motion set up by the 
motor winding the line stops the minnow, 
when it falls andstartsiton itsreturn. The 
braking device and the hand crank are 
removed from the reel and the spring switch 
serves as a brake, the motor automatically 
doing the rest. The flexible shaft allows 
the swing of the arm to cast the minnow 
and the motor hauls it in with swift speed. 
The box containing motor and battery are 
carried by a leather strap over shoulder. 


Contributed by L. M. JORDAN. 
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The Fisherman of Today Likes to Use Electricity 
Whenever He Can—Here is an Electric Моќсг 
Reel Winder. 


CLEVER TAPPING STUNT 


When the tap is too small or the die too 
large, place a strip of tin over the tap to 
cover half of its surface, orin the die. 
This crowds the tap or die to one side, and 
therefore fills out the required size in the case 
of the tap and takes up the size in the case 
of the die. 

If one strip of tin does not suffice, any 
number may be placed on top. The die will 
not cut thru the tin, but the tin will turn 
with the die. 

Contributed by 


J. F. KIDD. 
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When the Tap Is Too Small or the Die Too Large, a 
Piece of Tin Arranged as Shown Will Help to Cut 
the Proper Depth of Threads. 











THIRD PRIZE, $2.00 


AUTOMATIC ELECTRIC INCUBATOR 


A very useful and interesting incubator 
may be made if the constructor will follow 
the drawings and the description herewith. 
This machine is easily made and is entirely 
automatic in operation. A heating element 
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With the Electro-Magnet and Tube of Mercury 
Here Shown, the Temperature of an Incubator can 
be Maintained at a Constant Value. 


consisting of a coil of resistance wire wound 
around an asbestos tube is employed. This 
heating unit is placed in the incubator be- 
neath the egg tray, as shown in Fig. 1, 
With the help of an electro-magnet, and a 
tube of mercury, the temperature is auto- 
matically maintained at 104 degrees Fah., 
which is the correct hatching temperature. 
As in all incubators, the eggs must be turned 
over and sprinkled occasionally. 

The machine is kept at a constant tem- 
perature by a very simple switching device. 
A glass tube containing mercury is placed in 
the hatching chamber as indicated in Fig. 1. 
Thru the cover of this tube, two wires are 
inserted (platinum serves best), which are 
connected to a battery circuit and operate 
an electro-magnet. The manner of wiring 
this instrument is shown in Fig. 2. 

If the temperature should exceed 104 de- 
grees, the mercury rises and will make a 
contact between the two points. This ener- 
gizes the electro-magnet which raises the 
armature, and opens the circuit to the heat- 
ing element. As soon as the hatching cham- 
ber cools the mercury drops down in the 
tube, which breaks the circuit to the electro- 
magnet, and thus closes the circuit to the 
heating element. 


I do not think it advisable to give any 
definite size for the heating element or the 
amount of mercury to be put in the tube, 
inasmuch as the experimenter usually 
changes things to suit himself; moreover, 
these two factors can be determined only by 
actual experiments. 


Contributed by YALE LUNIN. 





Testing Insulators and Controlling Power 
Systems By Radio 





Our Illustration Above Shows а New Application of ‘‘Radio” in Testin: 

Broken or Cracked Insulators A'ong Power Lin2s, Waile the М жог 

The “Leak” Current Pissing Over 

d Insilator, Causes Etheric Waves to be Set Up, and These are 
Intercepted by the Loop Antenna of the Radio Set. 


Car: the Apparatus Is in Motion. 
the "таке 


WO of the very latest innovations 
in the art of radio have been sug- 
gested and devised by the engi- 
neering experts of the Westing- 
house Electric and Manufacturing 

Company. The first application of radio, 
which marks a new departure in transmis- 
sion line maintenance, is the spotting of 
cracked or broken insulators, and the illus- 
tration shows how the radio detecting in- 
struments, coupled with a loop aerial, are 
mounted on a motor truck. The defective 
insulators along the line are spotted by 
the abnormal sound heard in the telephone 
receivers worn by the tester. 

The beautiful advantage of the radio 
method of testing for cracked insulators, 
which of course, always leak on high ten- 
sion lines, is that such a test can be made 
more accurately than by other means and 
also more speedily, as the test car carry- 
ing the radio set and loop aerial can move 
along at a fair rate of speed. A very im- 
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portant feature of this method of locating 
cracked or broken insulators is the íact 
that ordinary inspection by a man driving 
along the road and trying to spot a defec- 
tive insulator, which may be causing con- 
siderable leakage to ground, or a partial 
short-circuit, is very imperfect and in fact 
a crack would not be noticed in many 
cases, particularly if the crack is inside 
the insulator. By this radio test, how- 
ever, the insulator or insulators, no matter 
how innocent they may look, are sure to be 
spotted as the test car moves by them, as 
the operator will hear a sputtering sound 
in the telephone receiver, caused by the 
Hertzian waves set up by the spark, how- 
ever slight, where the current is leaking 
along the crack in the insulator. 

The radio outfit required for this test- 
ing operation is not elaborate and costs 
but a nominal sum. The loop aerial can 
be made about 4 to 5 ft. square, and may 
be mounted on a vertical shaft provided 
with a wheel, so that it can be turned to 
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( 1921 by Science and Invention 


Another New Idea in Radio Control Method Has Been Devised by the West- 

inghouse Engineers and Provides for the Control of Switches, etc., at Sub- 

Stations on Large Electric Power Distribution Systems. Unlike Wire Systems 

the Radio Can Function in the Worst of Storms. Also the Cost of Long Wire 
Circuits for Such Control Is Eliminated. 


any desired angle in order to intercept the 
ether wave disturbance set up by the 
broken insulator with the maximum efh- 
ciency. By turning the loop aerial at an 
angle of about 30 to 45 degrees and in the 
direction in which the motor truck is mov- 
ing, insulators on several poles may be 
brought simultaneously within the range 
of the loop aerial. The loop may com- 
prise about 10 or 12 turns of bare or in- 
sulated wire, spaced about 1 inch apart. 
The receiving instrument used should be 
of the vacuum tube type and should in- 
clude preferably one detector tube, and at 
least two stages of amplification. No 
ground or counterpoise is used, both ter- 
minals of the loop antenna being con- 
nected to the receiver. Those desirous of 
trying out this arrangement, will find it 
the best practise undoubtedly, at the start, 
to rig up some defective insulators and 
connect these with a source of current, 
which will cause leakage over or thru 
(Continued on page 579) 





А Practical Radio Telephone Set 


By ARTHUR H. LYNCH 








Complete Radio Telephone Set, 
Complete Wiring 


ADIO-TELEPHONY and contin- 

uous wave radio - telegraphy have 

come to assume such predominant 

places in the amateur and experi- 

mental world that it is a rather safe 
bet that bulb transmitters will continue in 
force for some little while. The number 
of stations being converted to bulb trans- 
mitters, as well as the number of new 
stations where bulb sets are installed, is 
ever on the increase. Little wonder! For, 
do we not find that C. W., of any sort, 
is far superior to any of the older forms of 
transmission, for a number of very im- 
portant reasons, principal among them 
being a reduction of interference, due to a 
sharper wave. And reception thru atmos- 
pheric interference is made less trouble- 
some, because it is possible to bring the 


received station in—where telegraphy is: 


being used—at any desired tone value. 
C. W. SHOULD BE USED, 
NOT FEARED. 


Do not forget that it is 
no longer necessary for the 
amateurto make every piece 
of apparatus he would use, 
as was the case but a few 
short years ago. In order 
to have a station which will 
PR ll 

Photographs at Right Show 
a Very Compact, Continu- 
ous Wave, acuum Tube 
Transmitter Set for Radio- 
Telegraphy. All of the 
Transformers, Choke Coils, 
Resistances, etc, Are En- 
closed in the Small Suit 

Case Shown, and It Can Be 

Operated from Any 110 Volt 
A. C. Circuit, by Means of 
the Plug and Cord ided 
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give entire satisfaction, it is 
no longer necessary for the 
radio enthusiast to experi- 
ment with various appara- 
tus and various hook-ups 
for it; it is merely necessary 
to consult some authority on 
the subject, whether the au- 
thority be a book or person. 
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MICROPHONE 


All Composed of Standard Apparatus, Is Shown Above, 
Diagrams Are 


Shown on Opposite Page. 
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Show Your Goods Е 
By Armstrong Perry = 
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By Henry Oberq =: 

of Inductance 
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A Common Cause 
From the Ship's Dynamo 


Remedy By Stanley Edgar 
Amateur Reception on Honeycomb 
Coils By J. P. Jessup 


The Basket Woven Coil 
By С. W. Adams 
Hunting the Trouble 
By X. Perry Menter 
High Voltage 
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By Richard E. Morris 
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It should not be forgotten that present- 
day manufacturers design their units, 
upon scientific fundamentals, which re- 
quire а knowledge of radio and higher 
mathematics, which is entirely unnecessary 
for the person who merely wants to use his 
station to communicate with some friend 
and cares but little about the underlying 
principles, so long as the communication 
can be established. Many of the manu- 
facturers of today were the amateurs of 
yesterday. They know the way the 
amateur thinks and acts and make every 
effort to assist him. 

There is very much less work to be done 
in connection with the installation of a 
modern wireless telephone station, than 
was necessary for the getting together of a 
most humble transmitter, a few years ago. 
Enough experimenting has been conducted 
to place the amateur in the enviable position 
of being able to profit by the good derived 
from the experience of others. So, when 
someone says, ''Magnetic modulation,” 
"Self-rectification," ‘‘Carrier wave," or 
the like, there is no need of imagining that 
none but those endowed with a super- 
human intellect can comprehend radio and 
get a set to work properly. 


A STEP IN THE RIGHT DIRECTION, 


In order to actually demonstrate to the 
amateur the great simplicity with which 
a wireless telephone and telegraph set may · 
be assembled and wired up, an electrical 
and radio supply company of New York 
City has taken a group of units, made up 
by a number of radio apparatus manufac- 
turers, and assembled them upon a panel 
or base, making a complete set. The 
complete assembly is shown in one of the 
accompanying illustrations. It will be 
seen that it does not occupy very much 
room. 

The antenna and earth connections, 
instead of being made to an antenna and 
earth, have been connected to an energy 
absorbing circuit, which is made up of the 
elements which the waves would have to 
overcome, in practical use. The wiring 
of the units has been accomplished with a 
view to permitting the wires to be followed 
without difficulty, so the patrons of the store 
may see exactly how the set isarranged. Ап 
effort has been made to do away with the 
"mysterious stuff" which surrounds С. W. 

















» Google 


and duplication of this set by other dealers 
would enable them to secure the confidence 
of the amateurs, and the sales such con- 
fidence would bring about. 

By referring to Fig. 1, and the accom- 
panying list of parts, it will be a simple 
matter for anyone to secure the units and 
assemble such a set. It is almost possible 
to follow all the wiring in the photograph, 
so that will also be found of value. 

In the list of parts it will be noticed that 
the motor generator, which is used to supply 
the plate current for the vacuum tubes, is a 
rather costly item. Where A. C. is avail- 
able the motor-generator may be done away 

_ with and the units shown in Fig. 2, em- 
ployed in its place. It will be seen that a 
few slight changes will have to be made 
in the circuit, but they are plainly indicated 
and no trouble should be found in putting 
the set together. Fig. 2 shows the wiring 
for a complete wireless telephone or C. W. 
telegraph transmitter, in which both the 
filaments of the vacuum tubes and the 
plates are supplied from separate windings 
on the same transformer unit, which does 
away with the motor-generator as well 
as the filament battery. When this cir- 
cuit is used as shown, it is possible to use it 
for either telegraphy, by using the key and 
buzzer, shown in the circuit, or for tele- 
phony, by switching in 
themicrophone. Acom- 
parison of the two cir- 
cuits will indicate that 
they are nearly identical. 

ere the set is to be 
used only for telegraphy 
the simple circuit shown 
in Fig. 3, with the units 
ontheaccompanying list, 
may berelied upon togive 

very good results, if an A. 
C. supply is available. 


SUBSTITUTION OF UNITS. 
In the accompanying 
lists of parts equivalent 
units may besubstituted, 
made by any reputable 
manufacturer where they 
have been designed to 
performthesame duty as 
those specified in the dia- 
ms andspecifications. 

or instance, there area 
eat number of grid- 
leaks on the market, any 
of which, if of the same 
resistance as the one in 
the circuit, will serve the 
purpose. Bystudyingthe 
conditions which any set 
is desired to work under, = 
and the distance to be = 
covered, where it is pot 
in excess of thirty to fifty 
miles, one of the outfits 
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FIG. + 


Fig. 1 Above Shows a Radio Telephone Hook-up Using a High Voltage Direct Current Dynamo. 


indicated in the three dia- 
grams should serve well, 
and should lend itself to 
fit in with the individual 
conditions, such as the 
amount of money which 
may be spent and the 
available power supply. 
Of course, from a com- 
parison, it will be seen 
that one who has an A. 
C. supply running into 
his house or shop can in- 
stall an outfit for less 
than where D. C. must 
be used. Wheretheama- 
teuris desirous of obtain- 
ing a set with a greater 
range, it will be well for 
him to consult either his 
dealer or somegood man- 
ufacturer,who willadvise 
him. 

The circuits accom- 
panying this article are 
intended to show the 
parts needed for securing 
specified results from cer- 
tain conditions and must 
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Fig- 3 Above Shows a Continuous Wave, Radio-Telegraph Transmitter, Capable of Being 
Operated from a 110 Volt A. C. Circuit. The 


Special A. C. Transformer. 
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Fig. 2 Above Shows a Wireless Telephone Set Operated from Ahematiog Current 
by Means of a Transformer, B!, and Two Rectifier Tubes, A and A! Co 
Thru a Filter Circuit, MLML. 


Tube Filaments are also Lighted from the 








not be construed as a 
hard and fast rule for the 
purchase of the appara- 
tuslisted. Thesameunit, 
made byany other manu- 
facturer, may be substi- 
tuted in every case. 


THE CIRCUITS IN BRIEF. 

If all the units indicated in Fig. 1 are 
mounted on a board and wired as indicated, 
placing either a binding post or a Fahne- 
stock spring connector at each place 
marked with an (X), it is a very simple 
matter to alter the circuit to correspond to 
Fig. 2, by adding the units included by 
the dotted lines. 

The lead from the grid-leak (J), instead 
of being connected to the negative pole of 
the filament lighting battery (V), will becon- 
nected tothecenter tap of the filament light- 
ing winding of the C. W. transformer (B’). 

The modulation circuit, instead of being 
energized by the filament lighting battery, 
(V), will be connected to any 4- or 6-volt 
supply, as indicated in Fig. 2. The end 
of the modulation transformer, thus left 
free, by withdrawing the filament lightin 
battery from the circuit, will be connecte 
to the center tap of the filament lighting 
secondary of the transformer (B’). 

The motor-generator, indicated in Fig. 
1, will be disconnected and replaced by 
the leads from the transformer secondaries, 

(Continued on page 575) 
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Wave Motor 
(No. 1,385,083 Issued to Thomas a. 
McCulley.) 

The operation of this invention is as 
follows: Floating buoys are caused to 
alternately rise and fall with each 
wave, thereby oscillating the driving 
arm, to which they are attached by 
shafts. As the driving arms are 








raised, upwardly-acting pawls engage 
the ratchet teeth upon a shaft, thereby 
imparting a rotative movement to the 
ratchets and gears. As the crest of 
the wave passes, and the buoy begins 
to descend, the downwardly-acting 
pawls engage teeth of the opposite 
ratchet, thereby causing rotation also. 
In practise the driving arms are of a 
length adapted to deliver the maxi- 
mum power from one buoy, while the 
other buoy is inert at the crest or 
trough of a wave, thereby delivering 
maximum power from one or the other 
of each pair of buoys. 


Audible Low Liquid Tank 


Alarm : 
1,381,299 Issued to William 
Grah.) 

This signal can be used in almost 
any form of automobile gasoline tank 
to indicate when the liquid therein 
is running low. It is sounded by move- 
ments of the vehicle. It is suspended 
from the cap of a gasoline tank, and 
within the tank is a bell or gong, 
which may be attached to a sectiona, 





(No. 





rod having the sections connected by a 
turn-buckle to facilitate vertical ad 
justment of the bell or gong within the 
tank. A striker clapper is suspended 
within the resonant member, so that it 
can swing freely, and attached to the 
lower end of the striker is a float. 
which is movable up into the resonant 
member by a rising of the liquid level, 
and it thereby prevents the striker 
from swinging into striking contact with 
the bell. When the level of the liquid 
has lowered to a predetermined extent, 
the striker is free and thereby as the 
vehicle moves along, it will sound the 
alarm. 





Submersible Amusement 


Device 
(No. 1,384,750 Issued to Hugo Gerns- 
back.) 
This invention was elaborately 
described in the june 1920 issue of thi- 
magazine, It comprises an open 


frame work wheel similar to a Ferris 
Wheel except that it rolls upon a track 
mounted upon piles, as it passes from 
its land station into the water. The 
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speed down the incline is controlled 
by cables passing around sheaves 





mounted upon the wheel, and said 
cables are rigidly fixt at one end, 
and the other passes over drums, the 
rotation of which drums is controlled 
by motors; and thence is fastened to a 
counter weight, thus materially lessen- 
ing the power required for returning 
the wheel to its former position. 

Safety device in the form of an abut- 
ment serves to check the downward 
movement should the cables break. 
The loading and unloading platform 
has several levels so as to hasten the 
loading and unloading of the cars. 
Each car is provided with water-tight 
doors, windows, and ventilators, auto- 
matically or manually controlled. 


Flashlight 
1,384,636 Issued to Arthur C. 
Sachse.) 

This is a very clever flashlight de- 
vice whereby it is possible to signal 
either a red or a white light. A casing 
provided with a concentrating lens is 


(No. 








arranged with a reflector for properly 
projecting light. A red screen is 
mounted adjacent to this so that it 
can be pushed into operating position. 
A magneto generator is operated by a 
spring connected to it by a train of 
gears. This spring is adapted to be 
wound by means of a shaft having a 
toothed rack mounted upon one end 
and a seat upon the other end, whereby 
the operator depresses the rack. 
A concave finger grip upon this stem 
allows the spring to be wound up by 
movements of the rack, and then 
when it is further deprest, the finger 
grip releases the spring, causing the 
generator to be spun rapidly, and thus 
light the lamp. 


Photo-Sculpture 
1,382,978 Issued to Marcus C. 
Hopkins.) 
The inventor makes practically a 
A 
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photographic record of t 


contours of 


the objects to be r&bréduced, such 
records being at closely adjacent planes. 
He preferably makes a three di- 


mensional copy from the various two 
dimensional images, by tracing the 
images by means of a pantograph, 
causing a cutting tool to trace the con- 
tour line corresponding to each image, 


whereby, when all the lines have been 
traced, representing the complete cir- 
cumference of the object, an original 
master copy will be secured, from 
which, after suitable retouching, it is 
possible to make any number of dupli- 
cate copits. 


irplane 


1,382,847 Issued 
Meyer.) 


(No. to 





The inventor of this system mounts 
planes in such a manner that they 
are movable and rotatable about a 
given axis, but maintained in horizontal 
alignment. The series of aerofoils or 
planes are mounted upon rotatable 
Spiders, the planes being adjustable 
so that they may be varied from 
horizontal to oblique angles. These 
planes are provided with unidirectional 
pliable or feathering areas so that the 
downward movement of one of them 
during its rotation is effective to lift 
the airplane, while the upward move- 
ment of this aerofoil does not retard 
the flying, due to its feathering action. 


Apparatus for Recording and 
Reproducing Sound 
1,383,737 Issued to James L. 
McQuarrie.) 

If a diafram, such as is used in sound 
recording and reproducing mechanisms 
in connection with phonographs, is of 
the requisite degree of sensitiveness to 
respond inost effectively to impulses 
from a given sound source, its response 
when these impulses are of a widely 
different intensity is apt to be defective. 


(No. 





This invention is designed to overcome 
such defect by selectively supplement- 
ing the response of the diafram to the 
impulses. In one form of the ap- 
paratus, a diafram is mounted upon a 
support and connected to the diafram 
in the stylus. Associated with the 
diafram is a dampening member carried 
on a pivoted armature of an electro- 
magnet and connected to a battery and 
a variable resistance. By changing 
this resistance the pressure of the 
dampening member against the dia- 
fram is changed. This is controlled 
either automatically ог manually 
and provisions are made for both forms 
of control. 


Method of Recording Sound 
(No. 1,380,864 Issued to William H. 
Bristol.) 

In order to give, in making phono- 
xraph records, a more complete and 
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natural record of music and also of a 
soloist's voice, the inventor of this 
system employs a transmitter, into 
which the strains of music from the 
orchestra enter, and which produce 
electrical impulses, and .the im- 
pulses thus resulting are in turn trans- 
mitted to a thermionic amplifier of the 
audio-frequency type, whereupon im- 
pulses of sufficient intensity are pro- 
vided, and are caused to affect the 
recording mechanism simultaneously 
with a voice from the solo singer. 
The soloist is placed near the mouth 
of the horn and the orchestra may be 
35 or 40 ft. away and insulated as far 
as sound is concerned, from the phono- 
graph and the soloist. In this manner 
entire evmphonies can be employed 
in the making of phonographic records. 


Photo-Electric Cell 
(No. 1,381,474 Issued to Jakob Kunz.) 
The inventor of this photo-eleetric 
cell provides for an evacuated glass 
chamber having two electrodes, one 





of which consists uf a dense film of an 
alkali metal lying on the inner surface 
of the chamber. The chamber is 
filled with hydrogen or an inert gas 
such as nitrogen, argon, Беа, or 
neon. The other electrode ds placed 
immediately in the vicinity of the 
film electrode and is preferably in the 
form of a screen lying in the path of 
the light to the cell, vet at the same 
time obstructing as littl light as 
possible, Between these two elec- 
trodes there is Ғогтейза 884 subject 
to and sensitive to the influence of 
light. 
Illuminated Pencil 

(No. 1,381,763 Issued to Ferdinand 

Stritinger and Rudolph Miller.) 

This is a very compact pencil or 
similar writing instrument, "which: i 





во arranged that the paper upon which 
the individual is writing can be illumi- 
nated very easily. The lighting device 
is mounted upon a tubular member 
constituting a support or holder for 
receiving conventional types of pencils, 
and a novel type of circuit closer con- 
veniently operated by tlie finger of the 
operator in writing, places the light 
under his direct control. 








Scientific Humor 


Braking It Gently.—Inquisitive Old 
Gentleman at Airplane Field.—‘‘What kind 
of brakes do they use on airplanes?” 

Aviator.—"Air brakes, of course."—Ed- 
win Mikesell. 


By Gum; He’s Right.—Little Jimmy 
watched his motMer very interestedly as 
she dropt the coin in the slot of a street- 
car’s fare collector, and then looked 


‚ puzzled. 





"Where's the chewing gum, mama?" he 
asked innocently.—R. Essery Geddes. 


And Smell Vile.—Riggs: “All auto- 
mobiles have the tobacco habit." 

Jiggs: "How is that?" 

“Riggs: "Well, some smoke and all use 
a plug."—W m. R. Reinich. 


On Their 
Noses? — She: 
"An Italian in- 
ventor has per- 
fected a new 
luminous paint." 

He: “No 
doubt the la- 
dies will shine 
more than ever now."—Ernest T. May. 








Privately Conducted.—Proí.: "What 
is a good conductor of electricity?” 

Student: "Telephone Poles.” —Louise 
Probst. 


And Plenty of Stars.—Willy: 
studying astronomy, you know." 

Billy—"Well, what do you know about 
the sun, moon or stars?” 

Willy—"Oh, every time father reaches 


"I'm 


» for his strap it is a sure sien that there 


will soon be ‘spots on the son (sun).' "— 
Anthony Rogers. 


Unless She's Out of Sight— Tommy: 
"Pop, what is the difference between 


1 vision and sight?” 


Tom's Pop—"Well my son, you can 
flatter a girl by calling her a vision, but 
never call her a sight."—John Е. Krebs. 


VERY FUNNY If It Only 

таак Could Be 

fle Done. — Rub- 
ber: “Why is 


the Joke Editor 
having an X- 
ray machine in- 


stalled in his 
office ?" 
Neck: "He 


wints to look thru the jokes he receives." 
—Michael Russo. 


In the Year 2000—Doctor to patient: 


! “Does that monkey blood transfusion make 


you any livelier ?" 
Patient: "Yes, but every time my hand 
itches I have to scratch my foot to get 


‚ relief."—J. J. Rogers. 


He Knew His Physics.—Young Man: 
“Dad, I’m going to look for a new job.” 

Father: “Son, don’t you know a rolling 
stone gathers no moss?" 

Young Man: "Yes Dad, but it gathers 
momentum every second.”—Jas. С. K yfer. 


Decorated Sufficiently.—“Say, Pa, this 
magazine says Mme. Curie got another 


medal for discovering radium. Why 
didn’t my Ma ever get a medal?” 
"Why should she? She  meddles 


enough as it is."—E. Blake Whiting. 
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First Prize, $3.00 


Alarm- 
ing Sit- 
uation. 
E xc ited 
Profes- 
sor (tele- 
phoning : 
“Hello, 
is this the 
Fire De- 


(eR 
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= partment: 

: Fire Department: 
5 want?” 

E The Professor: “Please tell me 
* where the nearest fire alarm box is to 
: my house. My laboratory is on fire so 
: I must know immediately." 

3 —Junior Zahn. 


“Yes, what do you 


— m 
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Under-Developed.—He fell in love 
with her photo and asked her for the 
original. 

But it developed that she gave him the 
negative.—John Krebs. 


He Made No Bones About It.—Will: 
“Tf I were a doctor Га specialize in bone 
surgery." 

Bill: “You’ve got a good head for it.” 


—F. D. Hensel. 

E receive daily from one to 
two hundred contributions to 
this department. Of these only 

one or two are available. We desire to 
publish only scientific humor and all 
contributions should be original if pos- 
sible. Do not copy jokes from old books 
or other publications as they have little or 
no chance here. By scientific humor we 
mean only such jokes as contain some- 
thing of a scientific nature. Note our 
prize winners. Write each joke on a sep- 
arate sheet and sign your name and ad- 
dress to it. Write only on one side of 
sheet. No letters acknowledged unless 
postage is included. 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the 
best joke submitted each month. In the 
= event that two people send in the same 
= joke so as to “tie” for the prize, then the 
: sum of three dollars in cash will be paid 
: to each one. 
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Took On Too Many Airs.—Gusty: 
"See where you sold out your aero busi- 
ness." 

Dusty: "Yep, 
D. C. Wilkerson. 
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too big an overhead."— 
а 


Did He Get Нег. Не, Instructively 

“The denser the medium through 
which it passes, the better sound travels. 
Do you understand, Dear?” 

She, Innocently—"Is that why you can 
hear so much better than I?’—Elsie P. 
Scott. 


Room for Glume. 
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De-Lighted.—Rev. Dr. Fourthly was 
reading the evening lesson from the Book 
of Job, “Yea, the light of the wicked shall 
be put out.” Just then the lights hap- 
pened to go out. “Brethren,” said the 
minister “in view of the startling fulfill- 
ment of this prophecy, we shall spend a 
few minutes in silent prayer for the elec- 
tric light company."—H. E. Zimmerman. 


How Come Luke?—Proí. oí Chem- 
istry: "Define the symbol HCI." 

Student: “High Cost of Living.”—/saac 
Margolis. 


It Never 
Rains but It 
“Pores.” — A 
wild looking in- 
dividual rushed 
into the den- 
tist’s office and 
confronted him 
with: “Do they 
give а fellow 
gas here? Honest, now, tell me." 

“Yes, sir,” said the dentist. 

“Can a fellow feel anything at all when 
he takes it?” 

“No.” 

"Well, I'll take it." 

"All right, sir; which tooth ?" 

"Tooth be hanged! I want you to take 
off a porous plaster."—N. C. Ogilvie. 





The “M. D." Up-to-Date.—Mrs. Dow- 
ager—"I can't sleep, Doctor; in spite of 
everything I do, I can't sleep." 

Dr. Up. N. Cumming—"Try taking a 
glass of warm milk and a little scraped 
apple just before going to bed." 

Mrs. Dowager—"'But, Doctor, six months 
ago you told me to go to bed fasting." 

Dr. Cumming—"I know, my dear Mrs. 
Dowager, but that was six months ago. 
Medical science has made tremendous 


strides since then, you know." 
—Geo. Е. Forster. 


He’s Lucky. 
Ours Is Full 
of Misses— 
Salesman 
“Have you a 
little Fairy in 
your home?” 

Motorist : 
“No, but I have 
a little miss in 
my engine.”—Francig E. Gredell. 





Relatively Correct.—Prof. (to eleva- 
tor boy): “Young man, have you ever 
read Thomas A. Edison’s questions?” 

Elevator Boy: “Yah, so did Einstein, 
that’s why he left the country so quick.” 

—Herbert Mueller. 


From a Canadian Newspaper 
Кето: Ч. 








OUND—A BULL рос. WILL EAT | 

anything, very fond of children. | 
Owner can have same by calling at 
store. J. M. Card-and Company | 
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Contributed by 
CLAYTON J. PETERSON. 








penciled matter considered. 
3. Sketches, diagrams, etc., must be on separate sheets. 


not be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge of 25 cents is 


made for each question. 





The “Oracle” is for the sole benefit of all scientific experimenters. Questions will be answere 
here for the benefit of all, but only matter of sufficient interest will be publisht. Rules under whic 
questions will be answered: : ; 

1. Only three questions can be submitted to be answered. 

2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, п 


Questions addrest to this department car 


If the questions entail considerable researc 


work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered. 








Perpetual Motion Machines 
(1140) Lou Nauman, Portland, Ore., asks: 


О. 1. I have what I think is a perpetual 
motion machine. Is such a thing possible? 
A. 1. In our opinion, "perpetual motion” 


exists today only in planetary movements, etc., 
but up to the present time there has been no 
machine devised. which will give perpetual mo- 
tion and we do not believe there ever will be. 
All such machines work very well on paper. 
but always some fault or defect can be dis- 
covered and the practicability of the machine can 
be refuted by simple mathematics. 

you have a machine actually constructed 
which gives perpetual motion, you have worked 
wonders, which no inventor heretofore has been 
able to do. 





Welding Transformer 


(1141) B. E. Lewis, Miami High School, 
Miami, Arizona, writes: 

Q. 1. Please give me data on a small welding 
transformer. 

A. 1. Iron core 15 inches long, 8!4 inches 
wide, made of laminated iron 2 inches thick, 
made like a picture frame; on one side it is 
wound with 1344 pounds or 344 turns of No. 
10 B. & S. gauge D. C. C. Wire. 

The Secondary coil is wound with 31 turns 
of No. О. B. & S. gage D. C. С. wire or two No. 
3's in parallel or four No. 6's in parallel. Соп- 
sumption is llc. at 10c. per К. W. Н. on a 110 
volt, 60 cycle A. C. circuit; transformer takes 10 
amperes in primary winding and 110 amperes, 
10 volts in secondary winding. 





Electricity and the Body 


(1142) M. Н. Berry, Seattle, Wash., writes: 

Q. 1. Does electricity from a violet ray gen- 
eratcr pass thru the system or only act super- 
ficially? Some electrical engineers, whom I 
have discusst this subject with, state that if 
the shock penetrated deeply, reaching the heart, 
it would be sufficient to kill the person. 

A. 1. Electricity from a violet ray generator 
does not pass thru the body, but is entirely 
superficial in its action. This is so with nearly 
all high frequency currents, 

There is no reason to suppose, however, that 
when once a current reaches the heart, it will 
kill the individual, as medically, we know that 
the heart communicates via nerves, nerve cen- 
ters and plexuses with every part of the body, 
having its own nerves within its substance for 
regulating the valvular actions; hence stimuli 
applied to the body will indirectly have ап 
«Кес upon the heart, but the effort is so slight, 
that no disturbing action will be noted, due to 
the heart’s compensatory system. Ё 

If the current is applied at such a high pres- 
sure, however, that a powerful shock is given 
to the nervous system, it will cause such a 
reflex inhibitory action on the heart, as to slow 
it down and cause it to ccase beating. No 
cases on record show lesions or burning of the 
heart, where criminals have been electrocuted. 
Refer to the February, 1921, issue of this jour- 
nal, where the physiological effects of electrocu- 
tion of criminals are given. 





Making Paper Transparent 


(1143) Erwin Studer, Chicago, Ill., asks: 

О. 1. How can I make paper transparent? ^ 

A. 1. You can make paper transparent by ашп 
either a wax ог an oil, or if you use kerosene you wil 
find that the kerosene will evaporate, leaving the 
paper pure white, by heating the paper in an oven. 

Here is a good formula for making the paper 
very transparent. Dissolve very fine white glue 
in distilled water and apply the solution smoothly 
and evenly over the face of the picture, using a 
broad flat camel's hair brush for applying it. Now 
lay the paper face down on a sheet of glass and 
press firmly; when dry the paper will be quite trans- 
parent. 





Specific Time Circuit Closer 


Earl Cochran, Poplar Bluff, Mo., writes 


(1144) 
the Oracle: D MUN 
1. How can I close a circuit when exactly 


40 coulombs of electricity have past thru it? 


ose Google 


A. 1. There are several ways of opening or 
closing a circuit when the current from a four-volt 
battery has delivered a value of 40 coulombs. 
The simplest is by way of a watt-hour-meter which 
will automatically make contact by one of the hands 
and open the circuit by a relay. Another way is 
to have a long tube of glass balanced on pivots, two 
metal plates at either end. The current passes thru 
a silver cyanide solution in which these plates are 
immersed. If a very sensitive balance is now es- 
tablished and sufficiently weighted at the other 
end, it will be found that in any solution of silver 
-001118 gram of silver will be deposited upon one 
plate for each coulomb. When the plate therefore 

'ecomes heavier on one side, it will automatically 
tip the balance and close the circuit. These plates 
could also be immersed in a solution, suspended from 
a delicate balance, and sufficient. weight added to 
one scale pan to overcome any slight additional 
deposit until the desired weight is reached. 


Is Venus More Advanced Than the Earth? 
(1145) S. I. Crown, Montreal, Canada.: 


. Q. 1. Since scientists claim intelligence on Mars 
is higher than on Earth for the reason that Mars is 
an older planet, therefore intelligence on Earth 
must be higher than on Venus, because Venus is a 
vounger planet. But, perchance, intelligence may 
have taken a longer time to form on the planet Mars 
and altho the Earth is a younger planet, it is possible 
intelligence started on our sphere before it started 
on Mars. The Earth would therefore be farther 
advanced intellectually than Mars. Also, altho 
Venus is a younger planet than our globe, intelligence 
may have started on Venus sooner than on Earth, 
then the Venerians would be farther advanced 
intellectually than we Earth people. Is this not 
within the realm of possibility? 3 

A. 1. There are so many things within the realm 
of possibility that it would be very foolish for us to 
condemn your idea, altho it is very probable that 
Mars, being an older planet, would naturally be 
further advanced intellectually than the earth. 

It seems that intelligence starts at a certain definite 
period with the beginning of population gradually 
advancing. Thus, the Indians who probably did not 
know anything about the other hemisphere, knew 
all about fires, how to start them, etc., and how to 
cultivate corn and other useful foodstuffs, as did 
those of the eastern hemisphere. 


Modern science, however, contends that the 
Indians and other inhabitants of this hemisphere 
were affiliated in some way with inhabitants of the 
old hemisphere, because of the marked similarity 
in monuments, etc. Whether or not there was a 
passage between the two hemispheres at the Bering 
Strait, has not been definitely established. Never- 
theless, there is a remarkable difference between the 
two sets of inhabitants which seems to strengthen 
the contrary view, and altho Venus may be further 
advanced intellectually than the earth, or Mars, 
it is not generally so considered among scientific 
people. 

In addition, Venus is a much more difficult planet 
to observe uSe of the tremendous clouds per- 
petually surrounding it. Your idea suggests consid- 
erable improbabilities, but it has been suggested 
before, seemingly thorolv thrashed out, but this 
theory has been practically discarded at the present 

lay. 


Inventions Wanted 


(1146) J. Н. Jobson, M.E., Holly Crest Garage, 
Mentone, Ala., asks this Department: 


О. 1, Where can I get a list of inventions wanted? 


A. 1. Many patent attorneys supply a list of 
inventions desired, which is free to anyone who will 
request the same. We would advise you to write to 
the advertisers in our magazine, in reference to the 
same. 

. 2. Has a successful walnut branding machine 
been built? 7 

A. 2. To the best of our knowledge, a machine 
to brand walnuts has not been successfully con- 
structed, 





Cartoon Movie of Gasoline Engine 


(1147) Sigmund W. Leifson, 
inquires: 


North Dakota, 
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Q. 1. Who made the cartoon movies of a gasolir 
engine in action and where were they made? 

A. 1. ' Cartoon movies showing the action of 
gas engine in operation were made by Burt Gree: 
А the Pathé Studio, No. 1 Congress St., Jersey Cit: 


Q. 2. Why don't we have more strictly scientif 
films? > 
A. 2. It may be that a real strictly scientif 


film will soon be placed on the market, embodyit 
the new devices and methods found in SCIENCE 
INVENTION MAGAZINE, all worked out, with tl 
parts shown working. 

Scientific movies are not in popular favor with t! 
majority of people, who want to be amused. Abo! 
90 per cent of the theatergoers want comedy and lo 
of it. They would rather spend two hours lookir 
at Charlie Chaplin than five minutes watching. 
fiim presentation showing how their automobi 
engine works. That is why the demand from mov 
theatre managers for science films is very slight. 


50-Watt Transformer Data 


(1148) Jesse Н. Logan, San Antonio, Texa 
writes: 

О. 1.. I have an iron core as shown in my sketcl 
Please give me data on a 50-watt transformer. 

А 1. On the primary of your coil, we woul 
advise that you wind 480 turns of No. 22 D. C. C 
magnet wire. On the secondary, wind 50 turns c 
No. 16 D. C. C. magnet wire, with a tap taxen оі 
every 14 turns. 

At 10 cents per kilowatt hour, the cost of operatio! 
of this transformer unloaded wili be 1/12 cent pe: 
hour. Under full load, the cost will be about 
cent per hour, 


Airplane Data $ 


(1149) Hilton F. Lusk, Oakland, Calif., writes 
Q. 1. What is a good book on airplane stressesi 
A. 1. One of the finest books giving data ог 
stresses and strains on various portions of airplane 
construction, is a recent book called "The Aero- 
plane,” by Bedell. The price of the same is $3.00 
and it can be purchased from our book department. 

This book contains all the vital data necessary 
for such calculations and gives many interesting 
phases of airplane construction. 

Q. 2. What aluminum alloy is used in aircraít 
that is lighter than aluminum? 

A. 2. Aluminum alloys are sometimes composed 
of magnesium and aluminum. It is claimed that 
such composition is as strong as steel and yet 25 
per cent lighter than aluminum itself. 





Post-Card Projector 


Earl Lyton, Webster Groves, Mo., asks: 
I have a postcard projector and am using 
a reading glass lens. Is this all right? 

A. 1. If a quality it will answer y 
purpose. If not perfect it magnifies only sligtg 
It may act very well, provided the distance t: 
Screen is quite large. "n 

Single lenses are generally used for post-card 
jectors. 


Quo 





Chemical Queries 


1151) Druitt Latus, Pittsburgh, Pa., writest 
9. 1. Howcan І make diamond ink? 
A. 1. In order to make diamond ink, we give 


herewith two formulas. 1—Ammonium fluoride, 
one ounce; barium sulphate, three ounces, sulphuric 
acid, enough to make a paste. 2—Ammonium 
Fluoride, two ounces; barium sulphate, two ounces, 
hydrofluoric acid, enough for semi-liquid; writing 
being accomplished by the use of either platinum 
wire or a gold pen, the latter being used after the 
ink is diluted, one-half with water. 

О. 2. How can I make luminous paint? 

А. 2. А good many luminous paints are based 
on radium salts, because of their ability to give 
off light to a marked degree, without the necessity 
of submitting them to the action of sunlight. Here 
is one which gives a beautiful phosphorescent color. 
100 parts by weight of strontium carbonate; 30 parts 
sulphur; 2 parts sodium carbonate; .5 parts sodium 
chloride; 2 parts manganese sulphate. 

These materials are heated for three-quarters of an 
hour to one hour at a temperature of 1,300 degrees. 
c. 


Q. 3. What is the boiling point of alcohol? 
A. 3. Boiling point of alcohol, 78.4 degrees 
centigrade. 
\ SITY OF ILLINOIS АТ 
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How I Increased My Salary 
More Than 300% . 


By JOSEPH ANDERSON 


AM just the average man—twenty-eight years old, 

with a wife and a three-year-old youngster. I left school 

when I was fourteen. My parents didn’t want me to 
do it, but I thought I knew more than they did. 


I can see my father now, standing before me, pleading, 
threatening, coaxing me to keep on with my schooling. With 
tears in his eyes he told me how he had been a failure all his 
life because of lack of education—that the untrained man is 
always forced to work for small salary—that he had hoped, 
p and prayed, that I would be a more successful man than 

e was. 


But по! My mind was made up. І had been offered a 
job at nine dollars a week and I was going to take it. 


That nine dollars looked awfully big to me. I didn't 
realize then, nor for years afterward, that I was being paid 
only for the work of my hands. My brain didn't count. 


The Story of a Man Just Like Myself 


HEN one day, glancing through a magazine, I came 

across the story of a man just like myself. He, too, 
had left school when he was fourteen years of age, and had 
worked for years at a small salary. But he was ambitious. 
He decided that he would get out of the rut by training him- 
self to become expert in some line of work. 


‘So he got in touch with the International Correspondence 
Schools at Scranton and started to study in his spare time at 
home. It was the turn in the road for him—the beginning 
of his success. 


Most stories like that tell of the presidents of great insti- 
tutions who are earning $25,000 and $50,000 a year. Those 
stories frighten me. I don't think I could ever earn that 
much. But this story told of a man who, through spare- 
time study, lifted himself from $25 to $75 a week. It made 
an impression on me because it talked in terms I could under- 
. stand. It seemed reasonable to suppose that I could do as well. 


I tell you it didn't take me long that time to mark and send 
in that familiar coupon. Information regarding the Course 
I had marked came back by return mail. I found it wasn't 
too late to make up the education I had denied myself as a boy. 


It Was All So Easy, Too! 


WAS surprised to find out how fascinating a home- 

study course could be. 'The I. C. S. worked with me 
every hour I had to spare. I felt myself growing. I knew 
there was a bigger job waiting for me somewhere. 


Four months after I enrolled my employer came to me and 
told me that he always gave preference to men who studied 
their jobs—and that my next salary envelope would show 
how much he thought of the improvement in my work. 


Today, my salary is more than 300% greater than it was 
when I began my studies. That increase has meant a better 
home and all the luxuries that make life worth while. 


What I have done, you can do. For I am just an average 

man. I had no more education to begin with than you have 

_ —perhaps not as much. The only difference is a matter of 
training. Yes, a matter of training. 


Google 


MANAGE 






How much longer are you going to wait before taking 
the step that will bring you advancement and more money? 


Are You Earning Less Than $75 a Week? 


O every man who is earning less than $75 a week, I say 
simply this:—Find out what the I. C. $. can do for youi 


It will take ohly a minute to mark and mail the coupon. 
But that one simple act may change your whole life. 


If I hadn't taken that first step four years ago I wouldn't 
be writing this message to you today! No, and I wouldn't 
be earning anywhere near $75 a week, either! 1 
eme ns ne St ы TEAR OUT HERE — — — —— — —— — — ~ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6205-B 


: SCRANTON, PA. 


Without cost or obligation please explain how I can qualify for the position, 
or in the subject before which I have marked an X in the list below: 


O ELECTRICAL ENGINEER 

0 Electric Lighting and Railways 

О Electric Wiring 

Г] Telegraph Engineer 

0 Telephone Work 

L] MECHANICAL ENGINEER 

Г] Mechanical Draftsman 

L] Machine Shop Practice 

LJ eu amid 

OG пе Operating 

Г] КҮП ENGINEER 

0 Surveying and Mappin; 

D MINE FOREMAN ог "ENGINEER 

Г] STATIONARY ENGINEER 
a Marine. Engineer 

H ARCH 

Г] Contactor and Builder 
Architectural Draftsman 
Concrete Builder 

О Structural Enginee 

O PLUMBING & HEATING 

O Sheet Metal Worker 
Textile Overseer or Superintendent 
CHEMIST 
Pharmacy 


O BUSINESS MANAGEMENT 

L] SALESMANSHIP 

OD ADVERTISING 

O Show Card & Sign Painting 

O Railroad Positions 

O ILLUSTRATING 
Cartooning 
Private Secretary 

Г] Business Correspondent 

Г] BOOKKEEPE 

D Stenographer & Typist 

O Certified Public Accountant 

О TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Common School Subjects 
CIVIL SERVICE 

[Г] Railway Mail Clerk 
AUTOMOBILES 
Mathematics 
Navigation 
AGRICULTURE. gin ee 

oultry Raising pani. 

BANKING O Teacher 
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Осепраноб:. аваад Papae ath fs eased sario да днн rias exi toin isi D itia 


544 




























«= 











—— me 
















M you 


FREE book entitled 
Advanced Natural Method of 
fate and a FREE copy of€“The Natural Speec! 
Largest and best school for stammerers іп the word. Write today. | 
The North-Westera School, 


YOUR TROUBLES ARE OVER 


Three 
and forty miles an hour up the hill. 
formers enable you to do both these things “ 


Van Kerr ‘Transformers 


Decrease gasoline 


Van Kerr Transformers will 
overcome the troubles due to 
this condition. The intense 
hot flash at your plug points, 
due to our patented, fireproof, 
open air gap, explodes every 
particle of oil and gas, giving 
greater power, leaving no car- 
bon and permitting the use of 





consumption — give 
MICE ADR ipa carbon deposits. 
attached in a few minutes, 
on you will have a sweet, smoothly running motor 
which starts easily even in zero weather. 


Does Your Motor Pump Oil? 
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miles an hour on level ground 
Fan Kerr Trans- 


in. high.” 


greater 
They can be 
and from that time 


Don't Worry! 


aleaner mixture. There is no 
necessity of having your cylin- 


ders rebored, or installing new | 


Kerr! 


piston rings. Van 
‘Transformers instantly remove 
the difficulties caused by mo- 
tors pumping oil and insure 
against fouled plugs and car- 
bonized motors. 





order you can save 5 per cent — our special 


RACINE TIRE SALES CO., Dept. 1065 2108 So. Racine Ave., Chicago 


STAMMER 


For pleasure cars, molorcycles, 


We Will Send You a Set of Transformers 


by parcel post. Write us today and tell us your dealer’s name and the 

kind of car you drive. Send no money. Simply pay the postman $2 00 4 
for a four-cylinder set or $2.50 for a six-cylinder set. Use them ten days | 
and if you are not satisfied that they do all we say they will, return 
them and you will get your money b: ick. 


The Van Kerr Co., Dept. 683, 3160 №. Clark St., Chicago 


Over 100,000 satisfied customers are using Van "Kerr 
Transformers 


tractors and gas engines 


Altach them yourself, 
All you need i5 two 
minutes and a 


pair of pliers 





irect-to-consumer plan enables you to save 60% to 603 on 

yt tire Ыра. Our process of reconstruction makesour tires one 
the best buys on the market today. 

Tire Ordered 


Brand New Standard Tube FREE With Every 
T" . M9: a 


2x334 
31х4..... 9.60 33x44.. 
4.. 9.95 34х47. 


d 
[А fj aan ate А. us . or pk d — 
PEERLESS TIRE $ SALES. ES CO. 1 Dept. 537 
SPECIAL “DISCOV NT DX Ep —— 





Built for 6000 Miles Service—Standard adjustment to ена 


Our dependable process of reconstruction doubles the life of the tire and 
represents a saving which you cannot afford to miss. 


A New Standard Tube Free With Each Tire Ordered 


c .. $6.80 31x4....$10.10 32x44. .$12. P4 30:04, .$14.00 

Sois: , 35:90 32x4.... 10.45 33x414.. 12.40 35x5 .. 14.35 

12х34.. 8.85 33x4.... 10.90 34x4%.. 12.90 37x5 .. 14.80 
8.8. or Clincher 34х4.... 11.25 35x43.. 13.15 

d it with each tire ordered, 

es DX» same day received. Send 8200 deponit, wi State whether 8S or 


CL, plain or Non-Skid is desired. All same price. By Fonnar R2 full amount with the 





“BOW LEGS and KNOCK- ` 
KNEES” UNSIGHTLY 


1 
Send for booklet showing photos myn 
with anf without THE рест LEG 


"PERFECT SALES CO. 
1^9 №, Mayfield Ave., Dept. 50, Chicago. Ш, 


stammer attend no stammering school till you get my large 
STAMMERING Ма Origin and the 
Cure.” Ask for special tuition | 


h Magazine.” 





2331 Grand Ave. Milwaukee ,Wis- 
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the instrument and pointed to a corner. 
“Just an audion,” he said, “and a small 
storage battery, and a specially constructed 
diafram. Of course on our system we 
dispense with such attachments to the cab- 
inet, these details being part of our equip- 
ment in the record room. But I believe 
the record is the thing in which you are 
most interested.” 

“Yes, lets hear about it,” I replied. 
"I'm suffering for want of enlightenment.” 

“Perhaps, I would be more easily under- 
stood,” he said, “if I should tell you some- 
thing of my line of reasoning. Now just 
because the first phonograph used a record 
with grooves, for a needle to follow, by 
which vibrations were picked up, it does 
not follow that a grooved record is the 
one and only way of recording and repro- 
ducing vibrations. 

“Why do we use such means of record- 
ing and reproducing vibrations, when the 
records are likely to become scratched, 
cracked and broken? These are decided 
disadvantages,” he continued, “and you 
can’t turn your phonograph on its side or 
upside down and expect it to run, for 
the tonearm slides across the record or 
falls away altogether. Suppose you 
wanted a phonograph playing as a part of 
a street demonstration, the instrument 
being conveyed on a truck. "The slighest 
jar is likely to throw the needle from its 
position on the record." 

I remembered that while watching the 
testing of a phonograph in the old Was- 
senbach factory, a workman pounding 
nearby caused the needle to jump several 
times to new positions on the record. 

Wassenbach continued, “The only way 
to overcome these disadvantages is to 
have the vibrations induced, in some man- 
ner instead of depending upon direct con- 
tact. Now, we know how the molecules 
composing a piece of metal move among 
themselves when subjected to stress. We 


| know that when a piece of iron is placed 


near a strong magnet, something takes 
place in the iron; a condition exists that 
did not exist before. Suppose then, that 
we impart a vibration to the iron while 
under the influence of the magnet. Some 
of these molecules will respond readily to 
the vibration. At that particular instant 
another condition exists that did not exist 
before. The molecules are under the in- 
fluence of both vibration and magnetism. 
And here is where still another influence 
is needed—I have been working on it for 
years and have finally perfected it—the 
third influence Y call it, to which the metal 
is subjected while under the other two in- 
fluences, which has the peculiar effect of 
holding the molecules in the particular 
condition effected by the vibration—kills 
them,’ we may say, for want of a better 
term, after which they are unable to act, 
and of course, do not return to their nor- 
mal nosition after the influences are re- 
moved." 

"Very good," I ventured, "but what is 
going to prevent these vibrations getting 
mixed up?” 

“That is the reason,” he replied, “that 
our record is to make one revolution dur- 
ing the recording and the reproducing of 
a selection. As fast as the vibrations 
reach the record and are permanently fixt 
there by our third influence the record has 
turned a trifle, the magnetic influence is in 
a slightly different direction and other 
molecules ate being affected and perma- 
nently fixt by other vibrations, similar to 
those that have gone before. So the piece 
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of metal you held a while ago was not an 
ordinary piece of metal. You will notice it 
is no longer attracted by a magnet, no 
matter how strong the attraction, -tho it 
responded readily to the magnetic influ- 
ence before and during the time the record 
was made, gradually losing its attraction 
as the revolution was being completed.” 


Wassenbach turned his attention again 
to the machine. "Now about the repro- 
ducing device. The diafram is much the 
same as a telephone receiver, and is con- 
nected with an audion as you have noticed. 
But I suspect you are more interested in 
the method of picking the vibrations off 
of the record." 

I nodded. "You will notice," he con- 
tinued, "that instead of a needle and tone 
arm being affixt above the record, we 
have a thin loop of steel wire reaching 
over the record from the edge, extending 
about an inch toward the center.” 

*But I see more than one loop," I put in, 
“there are a dozen at least.” 

“Yes, there are twelve," he said. “Each 
of these loops, if they were connected with 
the regular system, would lead to a sep- 
arate home. At the record room we have 
a hundred loops to a record. That means 
that one hundred patrons need only one 
record of any selection, and all may play 
it at one time." 

“Well,” I said, “what are the other ad- 
vantages of the darned contraption ?" 

“First, the cost," he replied. “Fifty to 
a hundred dollars, depending upon the 
finish desired, to install in the home. Five 
dollars a month, after that for the service 
and a catalog out of which to choose selec- 
tions. Just at present our catalog con- 
tains some six thousand numbers—quite 
a variety at five dollars a month. The 
records are running at all times except 
from four to six in the morning when 
necessary changes or repairs are made. 
There is little difference in the cost of 
operation whether a record is used much 
or little. This against the cost of the old 
type phonograph, say one hundred and 
fifty for the machine and a hundred or 
two for an assortment of records. You 
see the advantages, don't you, Carson?" 

"Just as you like," I said, "When do 
I get a peep at that record room ?" 

A ten minute ride in Wassenbach’s 
runabout brought us ќо ‘а large brick 
building which was once used by the tele- 
phone company, but now devoted to the 
operation of thousands of phonograph rec- 
ords. Entering thru a side door we past 
down an aisle on each side of which were 
tall vertical shafts upon which the records, 
about ten inches in diameter and four 
inches apart on the shaít, were slowly re- 
volving. 

"Are some of these records playing 
now?" I inquired, for I detected not a 
sound. 

"Certainly," he replied, looking more 
closely at a few of the records nearest 
him, "Though of course you can't hear 
a sound. The current goes to the 
audions where it is amplified many t:mes 
as it is being reproduced in the separate 
cabinets. Here is one that is playing," 
he said, "and there is one being used by 
five patrons at this minute. Come with 
me." 

I followed between other rows of rec- 
ords. Wassenbach stopt and indicated 
with a gesture a few shafts at the end 
of a row. 

"Here are the records most used," he 
said, "the latest and most popular selec- 
tions. See those two records? I have 
purposely placed them on the shaít for 
observation. This one is running in sixty- 
five homes at this minute and that one is 
causing cheer and gladness in eighty-one 
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À Thousand Things 
You Ought to Know 
About Electricity 


ЕВ day in your work you get up against new problems—some- 
times it is only some old "sticker" coming in a new way. Just 
the same though it takes a lot of time to figure them out. Don't do it. 
Here's everything worked out for you. Every problem big or little 
that you will meet in a day's work. Hundreds of new ideas and better 
ways of doing things. Hundreds of ways the other fellows are making 
money. Hundreds of ways you can make more out of the same work 
you are doing now. 


The Cyclopedia of Applied 


ELECTRICITY 


The greatest electrical books ever published. Eight fine, big, thick 
volumes, bound in genuine American Morocco and trimmed in gold. 
4,100 pages and more than 3,300 pictures, plates, diagrams, tables, 
plans, and blue prints of electric wiring. It took twenty electrical 
engineers, experts and practical electricians three years to prepare 
these books. Over 50,000 sets of the old edition 
have been sold. This is a brand new edition. 
Everything in every volume is right up to date. 
Every man in the shop, in the office, or on the 
job should have a set. 


Be the Man Who Knows 


The old days of hit-or-miss experience are passed. You 
have got to know if you want to keep in the running now. 
A little of your spare time and the Cyclopedia of Applied 
Electricity will put you 'way ahead of the rest. See our 
FREE trial offer and easy payment plan below. 


FREE EXAMINATION 


No Money Down 11 Months to Pay 


Send the coupon for these great 
Electrical books TODAY. You can't 
afford to be without them and you don't 
take any risk at all, The coupon brings 
the whole set by express collect for a 
week's free examination. Usethe*-^ks _ 
а week and simply send ther 
if they don’t please you. If y 
them send us only $2.80 and $3 
month until $34.80 is paid. If y« 
to pày cash with order send only 
The return privilege holds good 
same. Send the coupon NOW 
the consulting membership fr- 
part of the offer wil be withdre 
the membership s filled. Ren 
sending for the books does not 
you to buy. 
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more. These are the кр PU start 
annoying the neighbors early in the morn- 
ing and keep going till the small hours 
of the following day." 

"Do you make your own recorda)” I 
asked. 

“No, I have enough to do in my experi- 
mental laboratory,” he said, “though the 
manufacturers are co-operating with me in 
every possible way to develop the system. 
It’s a good proposition. The patent rights 
are well protected, and when I get it going 
properly—well, perhaps ГЇЇ get at some- 
thing else.” 

No doubt he will. In a few years I 
will probably see Wassenbach again, and 
will be thoroughly disappointed if he is 
not engaged in developing “something 
else” equally strange. 
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Magician 
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He produced a half dollar coin and 
requested that I mark the same, so that I 
would be able to identify it again. “Did 
you ever see a coin rubbed into the 
elbow?” he continued. “No? Well, watch 
closely.” So saying he proceeded to rub 
the coin seemingly into his elbow. The 
first time it did not succeed, for he 
clumsily dropt the coin on the floor. He 
tried again and rubbed vigorously and 
then showed both hands empty. He then 
requested that I extract the half dollar 
which was protruding from his collar. I 
did so. 

“Did that fool you?” he added. I had 
to admit it did. “Well,” he explained, 
“the stunt is very simple. I rubbed the 
coin into my right elbow or so it seemed, 
and dropt it the first time, not accident- 
ally but purposely. I then pick the coin 
up with my right hand and seemingly 
transfer it to my left hand, but in reality 
retain it in my right hand. I rub again 
and while the left hand is doing the rub- 
bing, the right hand is inserting the coin 
into the collar. Simple?” “Yes, it cer- 
taily was simple,” I admitted: 

THE DANCING PLAYING CARD 

“Now, let me have one of those cards 
if you please and your straw hat.” He 
ook the card I handed him and placing it 
:pon my hat balanced it in an upright 
yosition. I was speechless. “It does look 
yard, doesn't it, but it's not. You see I 
ave a blonde hair about 17" or 18" long 
ittached to the button of my vest. At-the 
yther end of this blonde hair is a tiny 
Yellet of wax. When you gave me the 
ird I secretly fastened this pellet of wax 
› the back of it and then standing the 

ird upon your hat so that it tilted toward 

nu slightly, I was able to hold the card 
this position and even tho you are but 
few feet away, you couldn’t see the 
ir. 

THE MOVING RING TRICK 

“Your ring, please.” I again complied 
with his request. He took a pencil from 
the drawer in the table and then passing 
the ring over the top of the pencil, said, 
“Now watch it.” 

“Up,” and the ring rose upward on the 
pencil. “Down,” was his command, and 
it fell down. “Now, you tell it to do 
something.” I commanded the ring to 
go up; instead it went down. I com- 
manded it to go down, and it went up. 
“You see it is operating exactly opposite 

(Continued on page 572) 
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meant by endpoint, mount two 50 cc. 
burettes as shown in Fig. 1. Place in one 
a dilute solution of hydrochloric acid and 
in the other a dilute solution of sodium 
hydroxid. Under each burette place a 
piece of white paper. Have at hand a 
glass stirring rod and a wash bottle. Open- 
ing the stopcock of the burette carefully, 
allow about 10 cc. ot the acid to flow down 
the glass rod into the beaker placed upon 
the square of white paper. With the glass 
rod remove the drop of acid that clings to 
the stem of the burette and with the wash 
bottle carefully wash down the sides of the 
beaker and wash off the acid from the stir- 
ring rod, but do not remove the rod from 
the beaker. See Fig. 2. 

Now place the beaker under the sodium 
hydroxide burette and introduce a drop or 
two of phenolphthalein indicator. Then 
add sodium hydroxid slowly and with con- 
stant stirring until the pink color appears. 
Wash off the sides of the beaker and the 
stirring rod, and replace the beaker under 
the acid burette. Introduce the acid a 
drop at a time until a single drop will de- 
colorize the solution. Do not forget to 
remove the drop that clings to the stem of 
the burette each time nor to rinse off 
beaker and stirring rod. Next place the 
beaker under the sodium hydroxid burette 
again and introduce the solution of the base, 
a drop at a time, until a single drop re- 
stores the color. If the work has been 
done carefully this should require but a 
single drop. This faint pink color, ob- 
tained with a single drop of the indicator, 
marks what is called the endpoint. It is 
the exact neutral point for the acid and 
base. 

In like manner determine the endpoint, 
using litmus and methyl orange as indi- 
cators. 

Standard Solutions: The work so far 
has been entirely qualitative and to make 
it quantitative solutions of a definite known 
strength must be made. These solutions 
are known as normal, half-normal, tenth- 
normal, etc., according to their strength. 
A normal solution of hydrochloric acid is 
one which contains in a liter of solution 1 

ram of replaceable hydrogen ions. Thus 
or hydrochloric acid, which has a molecular 
weight of 36.45 a normal solution would 
contain that number of grams of hydro- 
chloric acid gas per liter. A normal solu- 
tion of any base must contain 17 grams of 
(OH) ions per liter of solution. 

Preparation of a Half- Normai Hydro- 
chloric Acid Solution: This will be the 
best concentration for the work that will 
follow, and is exactly half the strength of a 
normal solution. Hydrochloric acid, as 
you use it, is the gas dissolved in water, 
and we must use enough of the solution to 
get a half gram of hydrogen to a liter of the 
standard solution. Since 36.45 grams of 
the acid gas contains 1 gram of hydrogen, 
we shall have to measure out enough of the 
acid to give us 18.225 g. of the gas. 

The large bottles of hydrochloric acid 
give on the label the percentage of HCl 
gas in the solution, and the density of the 
solution. In the concentrated acid the 
percentage is about 38 per cent. and the 
density about 1.4. This information you 
will have to obtain from your own bottle 
or from the druggist who sold the acid to 
you. Assuming that the foregoing figures 
are correct, to obtain the weight of hydro- 
chloric acid solution that will be required, 
divide 18.225 by 0.38, being careful to get 
your decimal point correctly placed. The 
result will be the number of grams needed, 
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but since the weight of 1 cc. of this solution 
is 1.4 grams, the number of cubic centi- 
meters that you will need to measure out 
will be obtained by dividing the foregoing 
result by 1.4. 

In order to get an exact liter of solution, 
a liter measuring flask having a ring etched 
on the neck will be required. Тһе best 
way to get the exact volume of hydro- 
chloric acid as per the foregoing calcula- 
tion is to measure the acid from a burette 
directly into the liter flask, taking the 
readings with great exactness. Then fill 
the flask with distilled water at laboratory 
temperature, or 20 degrees Centigrade, 
just to mark etched on the neck. 

Preparation of a Half- Normal Sodium 
Hydroxid Solution: Sodium hydroxid has 
a molecular weight of 40 and only one 
(OH) ion in ‘its formula. Therefore we 
shall need for а half-normal solution 20 
grams of the solid compound. 

Weigh with the utmost accuracy of the 
balance at your command a clean watch 
glass. Weigh out upon this, as rapidly as 
possible, exactly 20 grams of the dry solid. 
Since the sodium hydroxid absorbs mois- 
ture, if this weighing is prolonged, it will 
not be very accurate. If you have a bal- 
ance enclosed in a glass case, keep a small 
beaker of concentrated sulfuric acid sitting 
in it, and during the weighings keep the door 
closed as much as possible. 

This sodium hydroxid should be placed 
in another liter measuring flask, and dis- 


solved in distilled water, bringing the 
solution just to the mark on the neck. _ 
Comparing the Two Solutions: Since 


each of the prepared solutions is exactly 
half-normal a cubic centimeter of one 
should just exactly neutralize a cubic cen- 
timeter of the other. We shall now pro- 
ceed to try this out. 

The first requisite for accurate titration 
after the solutions have been made is chem- 
ically clean burettes, that is, burettes from 
which every bit of dirt and grease have been 
removed, so that the solution will run freely 
and evenly down the sides, without leaving 
drops and irregular patches of liquid. 
To clean the burettes prepare a cleaning 
solution by dissolving 25 grams of chromic 
acid or potassium dichromate in 200 cc. 
of concentrated sulfuric acid. Warm this 
solution gently and from a small beaker 
fill each of the burettes. Allow the solu- 
tion to stand for a few minutes and then 
open the stopcocks and let it all run into a 
beaker. Rinse the burette out and note 
whether the water runs down the sides 
without leaving drops. If not repeat the 
process until it will. Finally rinse with 
distilled water. 


Now rinse one of the burettés with some 
of the standard hydrochloric acid solution, 
and then fill it just above the zero mark 
with the same. Open the stopcock and 
allow the solution to run a moment to fill 
the lower portion of the burette. In like 
manner fill the sodium hydroxid burette. 

The next step is to take the initial reading 
of each burette. 
surface of the liquid in the burette is in the 
form of a curve, concave downward. 
This curved surface is called the meniscus 
and the reading of the burette is taken at 
the lowest point of it. To get this reading 
accurately wrap around the burette a piece 
of colored paper having straight smooth 
edges and turn the colored side in. Hold 
the straight edges firmly together and 
place it two small divisions of the scale 
below the meniscus. Move the eye so 
that the back edge of the paper is just 
hidden by that in front, and observe the 
lowest position of the meniscus. This can 
be readily estimated to tenths of the 
small divisions which will be to hundredths 
of a cubic centimeter. 

Record the reading of each burette and 
observing all the precautions of the previous 
titration run into a small beaker placed on | 











It will be noted that the | 








a piece of white paper about 15 cc. of the | 
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half-normal hydrochloric acid solution. 
Rinse the beaker and stirring rod as before, 
add a drop or two of phenolphthalein, and 
titrate with the sodium hydroxid until the 
pink color appears. Passing back and 
forth from one burette to the other de- 
termine the endpoint, stopping when a 
single drop of the base produces a perma- 

nent pink. 
` Then read each burette again and in 
each case subtract the first reading from 
the second. If the standardization of the 
solution has been carefully done, you will 
find that the same number of cubic centi- 
meters of solution has been used in each 
case. 

Determination of the Purity of Baking 
Soda: Now that the preliminary work is 
out of the way some real analysis may 


hegin. 

ince baking soda will always contain 
moisture it will be necessary to dry it placed 
on a watch glass over a very low flame, 
in a drying oven. If a very high tem- 
perature is employed in drying, the soda 
will decompose and change in composition. 


х А * 
When dry place the watch glass in a desic- 
cator to cool. See Fig. 3. ‹ alse 


Now weigh out exactly a half gram of 
the baking soda and place it in a small 
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(baking soda). Calculate from the number 
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the half gram of soda taken, and then 
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In this manner the purity of any acid ог 
basic substance may be determined. In ЖЕ е iie ранги mee e ccs A NANA 
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(Series to be continued.) 
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What Is a Hail. · 
stone? 
(Continued from page 502) 
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solid and gathers coatings of snow and 
frost. After a time, says Dr. Humphreys, 
in his latest meteorological work entitled, 
"Physics of the Air," each incipient hail- 
stone gets into a weaker updraít, which is 
always irregular and puffy, or else it 
tumbles to the edge of the ascending column 
of air. In either case the hailstone then 
falls back into the region of liquid drops, 
where it gathers a layer of water, a portion 
of which is at once frozen by the inherent 
low temperature of the kernel. But again 
it meets an upward gust of air, or falls back 
where the ascending draft is stronger, and 
again the cyclic journey from realm of rain 
to region of snow is begun; and each time— 
there may be several—a new layer of ice 
and a fresh layer of snow are added. 

In general, as Dr. Humphreys points 
out, the size of the hailstones will be 
roughly proportional to the strength of the 
convection current, but since their weights 
vary approximately (they are not homo- 
geneous) as the cubes of their diameters; 
while the supporting force of the upward air 
current varies—also approximately, as 
only the square of the diameters—it follows 
that a limiting size is quickly reached. 
It is also evident, from the fact that a 
strong convection current is essential to 
the formation of hail, that it can occur only 
where this convection exists; that is, in the 
front portion of a heavy to violent thunder- 
storm. In other words, hailstones usually 
fall just before the rain in a thunder-storm 
or shortly after it starts to rain. 


The older theory of the formation of hail 
which meteorologists have entertained is 
that the roll scud, see Fig. 2, formed be- 
tween the ascending warm and descending 
cold air, is the seat of hail formation, but 
this is a mistaken assumption, states 
Dr. Humphreys. Centrifugal force would 
throw a solid object, like а hailstone, 
out of this roll probably before a single 
turn had been completed, he says. - 
sides, and this objection is, perhaps, more 
obviously fatal than the one just given, the 
temperature of the roll scud, because of its 
position, the lowest of the whole thunder- 
storm cloud, clearly must be many degrees 
above the freezing point. Indeed, as the 
above calculation shows, temperatures 
low enough for the formation of hail cannot 
often obtain at levels much less than three 
times that of the scud; and therefore, it 
evidently is in the higher levels of the 
cumulus cloud and not in the low scud, that 
hail must have its genesis and make its 
growth. 

So here we have two variations of a single 
theory, which seems very plausible, and 
in an interview with Dr. Scarr, head of the 
New York City office of the U. S. Weather 
Bureau, this theory and outline of the 
formation of hailstones was upheld. Dr. 
Scarr, who is an expert on the physics of the 
atmosphere, agrees with Dr. Humphreys 
(the eminent author of the book afore- 
mentioned, and who is also Professor of | 
Meteorological Physics, at the U. S.| 
Weather Bureau, at Washington, D. C.), 
that hailstones are not formed instanta- 
neously or otherwise, due to any electrical 
action. Some students of atmospheric 
physics have advanced theories that hail- 
stones might be formed by the terrific elec- 
trical discharges occurring in thunder- 
clouds, particularly as pointed out in an 
editorial on hailstones by Mr. H. Gerns- 
back in the September, 1919, issue of this 
journal; and there is some justification for 
a theory constructed along -electrical lines 
as to the formation of hail, for: as Dr. 
Humphreys mentions in describing rain 
and sleet: | 
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""Water drops commonly do not unite on 
collision, but rebound, as shown by the 
scattering of a jet. This difficulty is met 
by the fact, however, that when slightly 
electrifed, crops do unite cn collision, 
as pointed out by Lord Rayleigh, together 
with the further fact that rain is always 
more or less electrified.” 


It is conceivable, therefore, that the 
electrical theory might work out in several 
different ways. Imagine, for example, 
that a very high charge of electricity is 
created in a certain region in a cloud by a 
lightning discharge; then why may not drops 
of water here and there be caused to combine 
with the other drops, and form into a hail- 
stone by a sort of rolling process as they 
fall or are hurled thru suitably cold regions 
at high velocity. One thing seems certain, 
after studying the subject carefully and 
that is, to form hailstones we must first 
have a sufficient degree of cold or low tem- 
perature, unless there is some other action 
that takes place in the upper atmosphere, 
of which meteorologists are not aware. 


Diagram 3 shows how a drop of water 
can be carried upward by the ascending 
draft of air which occurs in the fore part 
of a thunder storm as Fig. 2 shows, and 
how this nucleus or frozen drop of water 
will gather successive layers of snow— 
ice and clear ice, by its repeated journeys 
downward and upward until it becomes so 
large that it is ejected or thrown out from 
the upward rising air current and falls 
earthward with ever increasing velocity. 
It is interesting to note that while the hail- 
stone or stones are forming, they will not 
drop just where they are formed but at a 
considerable distance further on, as the 
storm is moving rapidly along. It is not 
popularly known perhaps, that actual 
measurements have shown us how thunder- 
storms travel faster by night than by day 
and faster over the ocean than over land. 
The actual velocity of a thunder-storm 
varies considerably but its average speed in 
Europe is 18 to 30 miles per hour; while 
in the United States it is approximately 
30 to 40 miles per hour. Hailstones, or at 
least the larger varieties of them, are fairly 
infrequent and people who have lived in 
the vicinity of Suffern their whole lifetime 
do not remember of ever having seen hail- 
stones larger than a hickory nut, except 
once, about 23 years previously, at the time 
a cyclonic thunder-storm past along the 
Ramapo and Hackensack Valleys and tore 
houses from their foundation and ргас- 
tically annihilated every building in the 
town of Cherry Hill, near Hackensack, 
and which storm Mr. Secor, of our editorial 
staff, witnest personally. He also does not 
ever remember of seeing hailstones meas- 
uring 3" to 372" in diameter, except at 
that time. 

From the foregoing theory of hailstone 
formation, it is seen that a thunder-storm 
may produce hail along a certain part of 
its journey, the hail then ceasing for an- 
other part of its duration, etc. Such was 
the case with the storm which took place 
on July 3ist, and it was very surprising 
indeed, as an automobile trip after the 
storm disclosed, that the path oh destruction 
created by the fall of large hailstones was 
very narrow or about one-half mile. 
People residing in towns just a few miles 
beyond where the storm was so severe, 
only experienced a fall of ordinary hail, 
about the size of a pea or a little larger, 
and could hardly believe that such large 
hailstones had actually fallen at the points 
mentioned, but photographs and actual 
measurements prove 1t. 
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Revealing Your 
: True Vocation 
By Dr. M. P. VON DAVID, M.D. 


(Continued from page 514) 
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Another point to introduce here is this: 
There is no chemical reaction which is not 
accompanied by an electrical disturbance. 
However slight the reaction may be, an 
electrical disturbance is present. Decom- 
position of radioactive substances and brain 
cells alike produce electrical disturbances. 
In the realm of ultra-physics, matter and 
electricity have receded to the same cavern 


‘| of cosmic mystery—the primordial electron. 


When the electron travels in a straight line, 
(as along a wire) an electric current is 
produced. If the electron, along with 
other electrons, revolves in orbits, to form 
a miniature solar system, the result is an 
atom of matter. 


THOUGHTS OFFSET THE ELECTRICAL CON- 
DITIONS OF OUR BODY. 

It has been shown by psychological tests 
that the state of a person's mind greatly 
affects his bodily resistance to the flow of 
an externally applied current of electricity. 
The electrical disturbances within the 
person's mind, as generated by the decom- 
position of his brain cells during a thought 
process, have their individual effects upon 
every nerve and cell and gland of the body. 
These effects tend to appreciably raise or 
lower the person's electrical resistance, in 
the same manner as resistance coils shunted 
in and out of a circuit will affect the passage 
of an applied current. This fact, co- 
ordinated with the other ideas of our dis- 
cussion suggested this: Is it possible to 
measure and register a person's mental 
condition by employing the organic elec- 
trical disturbances within the person's body? 
It is. 

Let us review briefly at this point, the 
development of our idea: We first had some 
evidence which suggested thought to be a 
form of radiant energy. Radiant energy 
is the resultant of decomposition, elemental 
or compound. We know that decomposi- 
tion of brain cells occurs in concentrated 
thought, and indeed, quite as surely tho 
less intensely in any thought process; and 
there is no evidence against assuming that 
subconscious thought is quite as complete 
a process of decomposition as focal thought 
in consciousness. In fact this is not an 
assumption at all; for, should we be required 
to think of every muscle and bone which 
moved before we took a step, our pedal 
progress would be nil. Those functions 
certainly require a subconscious expenditure 
of thought, and this much alone is sufficient 
to indicate that radiant energy is sub 
consciously expended by the brain in the 
inost involuntary movements. Our next 
step was associating decomposition with 
electrical disturbances, which is a universal 
chemical attribute. We could not hope to 
effectively employ the actual body currents 
directly, but we might expect to use them 
indirectly, and interpret the effects which 
they would induce. 


INSTRUMENT FOR INDICATING PERSON'S 
VOCATION. 


Three separate rooms are preferred to 
make an analysis of the subject. In the 
first room there is nothing besides a plain 
table, a chair, and a blank wall in front 
of the chair; on the table are two small 
:ups of mercury, covered by a layer of à 
salt solution. The plainness of the room 
s to avoid anything which might detract 
:he subject's attention during the analysis. 

In the second room is a galvanometer, 
which is of the recording type. In the 
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third room is a compensating apparatus 
which establishes an equilibrium between 
the subject’s body resistance and a small 
current supplied by a set of batteries. 

The subject places the index and middle 
fingers of both hands into each of the two 
small cups of mercury on the table in the 
first room. The salt solution insures a 
perfect contact between the subject's 
fingers and the circuit which is broken be- 
tween the cups. А few moments are spent 
by a trained expert on the compensating 
device, to establish a perfect equilibrium. 
The subject fixes his attention on the blank 
wall in front of him. Suddenly a voca- 
tional word is flashed upon the screen before 
him, then another. and another. A list 
of over a hundred well-known vocations 
are introduced to the subject's mind, in 
easy succession. He is given ample time 
to fix his entire attention upon the word, 
and to absorb the meaning of the kind of 
work the word suggests. To watch a sub- 
ject viewing this list, would give small 
hint indeed of what was going on in his 
mind. Slight facial expressions might be 
noticed, and certain. words might demand 
more of his attention than others. But 


the real analysis is occurring in the other | 


rooms, on the recording galvanometer. 


Without the subject's knowledge, he is 
affecting the resistance of his body by his 
thoughts; and as these effects are positive 
or negative toward a given vocation, they 
are faithfully recorded on the moving tape 
of the galvanometer. [Activities which he 
may presume, or pretend to like, by reason 
of parental or other coaxing will not affect 
the readings; his real capacity for a given 
vocation is registered without error by 
the oscillograph. It is almost uncanny 
to see those subconscious revelations 
of relative adaptation for various forms 
of life work. And every emotion, even 
subconscious, is registered by its own pe- 
culiar curve from the stylus or light beam 
from the galvanometer. 


The subject is alone; his thoughts are 
spontaneous and uninfluenced by others. 

e is speaking, subconsciously, as himself 
and not as parental fondness describes him 
to the visiting relatives. The freedom of 
mind-action avoids introducing errors that 
a verbal examination would induce; for 
a child would tend to answer as its parent 
would have him answer, and there is often 
a difference. The interpretation of the 
tape requires an expert knowledge of 
"norms," and would entail description of 
technique out of place in this article. 

Our cover illustration shows a modified 
system for revealing your true vocation. 
Instead of using three separate rooms, the 
subject, and also the operator, are placed 
in the same room together. 

The subject sits in front of the blank wall 
against which are projected the various voca- 
tions such as Doctor, Lawyer, Chemist, 
Artist, Farmer, etc. The subject's fingers 
are immersed into the two cups containing 
liquid - mercury and a saline solution; 
the two cups are then connected with an 
ordinary Einthoven galvanometer, which 
registers the electric current produced 
physiologically by the subject himself. 
The greater bis interest—in other words, 
emotion—the stronger his heart will pump. 
This in turn gives rise to a larger current 
which in turn is recorded by the sensitive 
galvanometer. The beam of light from the 

alvanometer plays upon a scale which is 

Ridden from the subject. In other words, 
he has no means of watching the scale 
itself, which might distract his attention. 
His whole attention is centered upon the 
names of the professions which he reads on 
the wall. The largest deflection on the 
scale, carefully noted by the observer, is 
written down by him and this deflection, 
as a rule, will show the true vocation of the 
subject. 
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A TEXT BOOK OF ORGANIC CHEMIS- 
TRY. By E. De Barry Barnett. Cloth 
covers, size 512" by 814", 380 pages. 
Fifteen illustrations. — Publisht by P. 
Blakiston's Son & Co., Philadelphia, Pa. 


We cannot too strongly recommend Dr. Barnett's 
book to our readers. Sometimes the English text 
books, written to meet the requirements of some of 
the examinations of the London University and the 
like, are subject to criticism as often stopping far 
short of the desired point which they should reach; 
but this little book is free from that defect. It is 
divided into chapters, and while its treatment of the 
subject is really quite full, references to titles of other 
books in the literature of the 
in a number of instances at the ends of these pages. 


As an excellent example of treatment, we would | 


refer to Chapter One, Part Two, on aromatic com- 
pounds. In its 11 pages, the nomenclature of the 
subject, orientation, grouping and other topics are 
all lucidly explained, and this chapter ends like 
many of the others,—with reference to other books. 

The index is quite adequate and the only possible 
criticism that we can make is, that we would have 
liked the book to have been a little more explicit in 
its definitions. 

We have noticed a few minor errors which should 
be corrected in future editions. On page 42 the 
formula for sodium acetate is inadvertently given as 


. acetic acid. Оп the next page paraffin is incorrectly 


derived, as @finis is an adjective and not а noun, 
and parum is hardly to be rendered as по. He also 
is in error in stating that the names of the higher 
paraffins are derived "from the Latin numeral, for 
the number of carbon atoms." They are derived 
from the Greek numerals. 


ELEMENTARY ENGINEERING. By 
Ralph Preston Clarkson. Profusely 
illustrated. Cloth covers, size 514” by 
714", 187 pages. Publisht by the D. 
Van Nostrand Co., New York. 


This valuable little manual gives the bases of 
electrical engineering with numerous illustrations 
and with a sufficient use of mathematics to give the 
book true scientific value; a certain number of ques- 
tions and problems for answering and for solution 
by the student are also given in the work. A num- 
ber of tables make it of permanent value and on the 
whole it isa book which we are inclined to recommend 
highly to our readers. 

It is short and compact and if anybody will go 
thru it as it should be read, and do the problems 
and answer the questions, he will certainly learn a 
good deal. 


THE COMPLETE AIRMAN. By G. C. 
Bailey, D.S.C., R.A.F. With numerous 


illustrations. Cloth covers, size 5%” 
by 814", 269 pages. Publisht by the 


E. P. Dutton Co., New York. 


We have before us in Dr. С. C. Bailey's exhaus- 
tive treatise a contribution of importance, a book 
devoted to the subject of | airplanes. The 
theory of flight, general mechanisms, the construc- 
tion and materials used in airplanes, the camber and 
other features of the wings, the control system, 
fuselage and details of 
full illustrations. 

Other details of the airman's profession are in- 
cluded, and for those who are interested in aviation, 
as who is not, the book will make really interesting 
reading, as it is devoid of too great a development 
of the purely technical side. It is very fully illus- 
trated and has a good index. 


BRITAIN’S HERITAGE OF SCIENCE. 
By Arthur Schuster, F.R.S., and Arthur 
E. Shipley, F.R.S. Fully illustrated. 
Cloth covers, size 5” by 734”, 334 pages. 
Publisht by the E. P. Dutton Co., 
New York. 


Why a heritage of science should not be a world’s 
heritage but should be restricted to a nation is far 
from clear to the writer of this review. But when we 
state that in this work the discoveries of the many 
English scientists for the most part are the only 
subjects treated, the initial bearing of the book be- 
comes clear. It is excellent reading, not at all too 
technical, and there is so much personal interest in 
the text, which really is in a sense a series of bio- 
graphical notes, that it is as good or better reading 
than many of the best sellers. 

A very interesting feature is the collection of 

rtraits. These are fifteen in number,—from Sir 

saac Newton down to Lord Kelvin, Darwin, and 

Lyle. The book receives our fullest commendation. 
Its index is particularly commended for its com- 
pleteness, 
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Sawing Thru 


Houses and Streets 
(Continued from page 503) 










For this work a cable over 300 feet in 
length was required. Here the second lay 
of the cable had to follow the first right 
down thru the cat, and after twenty hours 
of work, it was found necessary to replace 
the cable. Some five inches ап hour 
measured the speed of the cutting. Some- 
times it was much less than this, according 
to the material it encountered. In one 
case it was necessary to make a short hori- 
zontal cut and this was quite successfully 
done, it taking, however, an hour to do 2 
inches for both lays of the wire. The work 
of cutting down between these two build- 
ings was considerably more complicated 
than the work done on the bridge. 

The method is not new. It goes back 
to the year 1854, the first suggestion be- 
ing attributed to a French inventor. It 
will be realized that the helical marks in 
the cable, determined by its structure, op- 
erate to hold the abrasive and make the 
cable do better work. 

It is considered that the fact of the 
upper or idle lead of the cable having to 
pass thru the cut, following the working 
lead as described, operated to wear out 
the cable much quicker than when -only | 
one lead entered the cut. 

Flint in the concrete and the lack of ho- 
mogeniety made the cutting excessively 
slow, less than the normal progress for 
an hour, requiring over eleven hours for 
completing. 

The operation was most successful in| 
the bridge work and in sawing down thru 
the high party-wall of the two buildings. 
It is most suggestive of utility in many 
delicate engineering operations. 

The cable was strained by counter- 
weights at one end, and these are of a 
weight to exert the desired tension on it. 
In one case the counterweights weighed 
nearly 450 pounds, certainly a very mod- 
erate amount. The breaking of the cable 
is always a possibility, so the counter- 
weights have at a short distance below 
theia bags of sand to deaden the shock if 
they should fall. 

The driving pulley made 180 revolutions 
a minute, giving the cable a linear speed 
of about 20 feet a second. 
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| Preparing Objects 

for the Microscope 
By EARLE R. CALEY 

(Continued from page 532) 
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the supernatant liquid which contain the 
diatoms, poured off, leaving the sand be- 
hind. This is an exceptional elaboration 
of the cleaning process. In mounting 
diatoms a drop of distilled water containing 
them is taken up with a pipette and placed 
upon a cover glass (never upon the slide) 
and the cover glass placed upon a piece of 
tin and heated to low red heat. This 
destroys the organic matter and leaves the 
diatoms adhering to the cover as pure white 
skeletons. The cover is then attached to 
a shallow cell in the manner already de- 
scribed. In mounting starches the starch 
is taken up with water, forming a thin, 
opalescent liquid. А drop of this liquid is 
then placed on the cover, and the whole left 
in a desiccator until thoroly dry. Then 
the process is continued as above. In 
case dark-ground illumination is desired 
the bottom of a varnish cell should be coated 
with flat black and the object mounted 


therein. 
(To be Concluded.) 
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Renewing Your 
Blood 
By Н. W. SECOR and J. Н. KRAUS 
(Continued from page 507) 
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cured to the subject's body. After two 
experiments carried out in the laboratory 
of Long Island College Hospital, by Pro- 
fessor Kretz, instructor in Physiology and 
Physiological Chemistry, and by Mr. 
Kraus, Prof. Kretz being greatly interested 
in the experiment, in which the ani- 
mals used for this research work suc- 
cumbed, it was finally decided that the 
best method of carrying out the blood 
purification process here suggested, would 
be to connect the purifying apparatus with 
the patient, as shown in the illustration, so 
that the blood would be taken from a vein 
in one arm, passed thru the apparatus, 
and finally allowed to pass back into a 
vein in the patient's other arm. In this 
way only a small portion of the blood, 
possibly 5 per cent of the total volume 
(the average human body contains ap- 
proximately 35 quarts of blood), would be 
passing thru the purification apparatus at 
any given time. Following this method the 
blood would have to be past thru the ap- 
paratus for a considerable time, possibly 
20 to 30 minutes, so that eventually all 
of the patient's blood would pass thru it, 
and then the relative condition could be 
checked from time to time, by taking small 
samples from the apparatus and applying 
the usual microscopic and other tests. 
'The main reason why this latter method 
has been decided upon as the proper one 
to be used in this purification process, 
when it has been worked out in more detail 
and actually applied in our hospitals, is 
based on the fact that in the former method 
just exactly what the authors predicted 
actually happened. That is, the animal 
i1 each experiment ceased breathing when 
about 90 per cent of the blood had been 
extracted. It is interesting undoubtedly 
for the layman to bear in mind that the 
blood has the peculiar property of clotting, 
coagulating or thickening, and in order to 
prevent this, it had to be kept moving in 
a warm chamber, free from air, and also 
a certain amount of saline or Locke's solu- 
tion added to it. It is a remarkable thing 
to note that the heart kept on beating very 
strongly, and in fact was still pulsating 
three hours after the operation was started. 
(An animal's heart has been kept beating 
for eight days after its removal from the 
body, by placing it in nutrient saline solu- 
tion.) Artificial respiration as well as 
the use of a pulmotor were brought into 
play in an effort to keep the animal fully 
alive (of course the animal in each experi- 
ment was anesthetized before starting to 
extract the blood), but as the lungs had no 
reason for functioning, respiration ceased 
under the conditions brought about. No 
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silver needles in the median basilic veins of 
either arm. A special glass pump is used 
to force the blood thru the first rubber 
tube into and thru the first stages of the 
purifying process; this pump is placed 
near the end of the chain of apparatus, 
which by its alternate suction and pressure 


will help to draw the blood thru the ap- | 


paratus and force it back into the body. 


DETAILS OF THE BLOOD PURIFYING /P- 
PARATUS 

The theoretical apparatus used for 
purifying the blood involves both chemical 
and electrical actions in the present ar- 
rangement; but of course later develop- 
ments will undoubtedly be worked out, 
which may simplify the method involved 
to a very considerable extent. 

When the blood under its original pres- 
sure enters the first compartment, which 
is kept warm to the proper degree by an 
electric heating coil (controlled by a rheo- 
stat, and the heat being observed by the 
thermometer shown in each instrument), 
Neosalvarsan or arsphenamine and Locke's 
solution are injected into the blood, passing 
thru the instrument, by adjusting the 
dropping device on their containers at 
the top, so that any desired percentage of 
these solutions can be injected into the 
blood. The Locke’s or saline solution 
helps to prevent the blood from coagulating, 
as does also the warmth created by the 
electric heating coil, while the neosalvarsan 
annihilates any syphilis germs which may 
be present. The comparative purity of 
the blood from this disease is checked up 
in the usual way by taking a small sample 
now and then. The microscope will show 
the presence of large quantities of such 
germs, while a culture will have to be made 
to make a final test for small numbers of 
these germs, which requires some time. 
If the culture indicates the presence of such 
germs, the patient may need to have the 
blood purified once more at a later date. 
Other disease germs can be destroyed by 
treating the blood with the proper serums 
or medicines. 

When the blood stream reaches the sec- 
ond instrument, we have another chance 
to add any disease germ destroyer or hyner- 
acidity corrective, such as methylene blue 
for destroying gonococci, which may be 
in the blood and typhoid serum for ty- 
phoid. In the third stage of the purifica- 
tion apparatus, the blood passes back and 
torth thru a glass tube grid and as it does 
ко, it is subjected to powerful ultra-violet 
rays, which, as is well known, act to kill 
practically all forms of disease germs. 
There are several different arrangements 
which can be used, particularly owing to 
the fact that the dosage of ultra-violet rays 
(here produced by mercury vapor lamps, 


| fitted with quartz tubes), cannot be made 


very strong, as these and X-rays have an 
untoward effect on the corpuscles of the 


| blood, the ultra-violet on the white cor- 


puscles, and the X-rays on the red cells, as 
recently discovered by two French scientists. 
So if finally found desirable, after further 
research work in this direction, the ultra- 
violet ray purifying stage may be eliminated 
and all the purifying done chemically, by 
an arrangement such as already provided 
for in the first and second stages of the 
apparatus here suggested by the authors, 
or by a modified apparatus. 

And as for the removal of urea, this 
could undoubtedly be removed írom the 
blood by allowing it to pass into a chamber 
divided by an animal membrane, the blood 
passing on one side and a solution of higher 
specific gravity than the blood on the other 
side. Then due to an osmotic action the 
urea will pass thru the membrane without 
changing the other constituents or inter- 
fering with the progress. 

It is confidently believed by the authors 
that this method, once perfected and 
adopted, will mark a new epoch in the 
wonderful science of blood treatment. 
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form, such as shown at Fig. 1-С, is con- 
structed for winding the stator coils. The 
coils measure about 9/16” in width by 3%” 
in depth. The other dimensions are given 
in the drawing. Flexible lead wires should 
be soldered to the magnet wire and tied 
in position with a string, before the coils 
are taped. Ordinary cotton tape about 
$$" wide is used and lapt about one-hall 
its width. The coils are taped Беѓог‹ 
bending, the amount of curvature being 
very slight. A piece of oiled linen or 
Empire cloth should be cut to fit around tht 
iron stator pole before the coil is placed in 
position, and this should be cut large enough) 
so as to insulate between the yoke and the 
coil as at X, Fig. 1-A, to prevent grounds 
and short-circuits between the iron frame 
and the windings. The oiled linen in- 
sulation around the pole should be ar- 
ranged to cover and extend over the top of 
- the coil also, under the copper starting 
plate, so that this will not bear directly 
upon the tape covering the coil. The 
dimensions of the four-copper shading plates 
are given at Fig. 1-D. These plates may 
be a little thinner or thicker than the 
dimensions given, without reducing the 
efficiency of the motor to any noticeable 
extent. The direction of the rotor when 
revolving, is shown by the arrow; it is 
right-handed or clockwise with the four 
shading plates in the position on the stator 
poles here illustrated. To reverse the 
direction of rotation of the rotor in this type 
of A. C. motor, it is necessary to reverse 
the position of the copper shading plates. 
That is, the four plates will have to be 
placed on the opposite corners of the four 
stator poles. 


The four stator coils are connected in 
series, and the direction of current thru 
them is checked, if necessary, by con- 
necting to a source of direct current, 
either thru a 100-watt lamp on 110 volt: 
D. C., or else to a source of бае current 
having a potential of 10 to 12 volts, and 
the polarity checked by means of a small 
pocket compass held near each pole so 
that they alternate аз shown—south, 
north, south, north. Each successive pole 
should attract opposite ends of the vom- 
pass needle. If this form of test is not used, 
then by remembering which way the coils 
and leads are arranged, the direction of the 
current passing around the successive poles 
can readily be traced, and the current 
should reverse its direction around each 
successive pole. 


The bearing supports may be designed in 
several different ways and by studying 
the construction and form of some of the 
small commercial motors upon the market, 
some practical ideas in this direction will 
easily:be gleaned. In any event the bear- 
ings should certainly be fitted with wick 
oil cups, which can be purchased from any 
electrical repair shop selling fan motor 
supplies, etc. 

his motor will be found useful for 
driving fans, either 10" or 12" diameter of 
blades, or for driving rotary spark gaps in 
radio sets, and other light machinery. 
When the current is switched on to the 
stator coil terminals, the motor is self- 
starting and it soon reaches its speed of 
1750 revolutions per minute. The syn- 
chronous speed of this motor is 1,800 
R. P. M., but there is always some slip; 
so if we allow 3€: for this factor, then the 
net speed with load, figures out to 1,746 
or practically 1,750 R. P. M. The speed 
of an induction motor in R. P. M. is found 
by multiplying 2 ti..es the frequency in 
cycles per second by 60, and dividing this 
product by the number of stator poles. 
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Write for our new 
book, “How to We 
will gladly send it to you without 








interesting 


Succeed.” 


obligation on your part. 
City.. 





A B „Каре Purifier 
Greatest Discovery of the Age 
Clarifies, purifies, sterilizes, matures and mellows most kinds of 
beverages. Makes hard water soft, etc. Many other uses. 

We do not know of all the many things that can be done 
with the ** ELECTRO-CONDITE ” Converter, but we have 
accomplished some wonderful experiments in our own 
laboratories with this Cevice. 

$100.00 AWARD 

We will pay $100.00 to anyone suggesting a new commercial use for this 
device, if the use in our opinion is found practical and can be adopted by us. 

We firmly believe the device will do what we say to all beverages, and in 
view of our 5 day „unconditional money-back guaranty, should be-given a 
trial by every one interested, or called to the attention of your friends. It 
may PREVENT POISONING. 

Send $5.00 for device with 5 days’ trial money-back guarantee or ask for 
circular. Best grade Proof Hydrometers—$1.00 each prepaid. 


A-B-C Laboratories Co., Dept. X, 200 W. 72nd St., New York 





** Blectro-Condite” 
CONVERTER. 
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THE THIRD EDITION OF THE 


CONSOLIDATED RADIO CALL BOOK 


Very Greatly Enlarged — 192 Pages 32 pages more than 2nd edition, 


better paper, stiff covers, etc. 


Some of the special infcrmation contained in the new book: Radio rate sheet 
(charges to and from vessels, etc.); Cable rates; Table for finding cable 


READ WHAT SOME OF THE 


PURCHASERS SAY charges to various points; Weather reports and hydrographic reports of 
ВВ. Newton April 26, 1921. the world; Time signal section of the world; American, French, British and 
Claremont, Va. Canadian radio compass stations; General information section; Inter-stional E 
our new call abbreviations; High power radio stations of Фе world; Press schedules of R ADICONSOLIDATED 
s fine, Many spark stations, IO CALL BOOK 
Sincerely, The only book in print officially listing all the Radio calls as issued = 

T. T. Scholey, Rdo. Elec. by. the Bureau of Commerce. Every vessel and land station in the world is 
listed alphabetically, according, to names of vessels or land stations, and 
Mattituck, N. Y. according to call letters; Revision of American coastal stations under U. 8. 


Dear Sirs:—Received my call book Naval control ahd their new calls. 
to-day and it із well worth the 


ee ae oe DES MR Every New Amateur Call Is Listed 


Apel н ылыш SPECIAL—Wireless Map of the World in 
Buckhannon, W, Тели. Colors Given FREE With Each Copy 
copy of the Call Book ition 
on Tet ask gate EE Price $1.50 Prepaid 


ше 3 и ber toler j Either Direct from us or for sale by the following 


P. О. Box 127. responsible Dealers: 





Am. FKlectro Tech. App. Co., №. Y. City | Hico Wireless Sup. Co., Marion, ПІ. | Noll & Co., E. P., Philadelphia, Ра. | schmidt & Co.. R., Rochester, N. Y. 


Alamo Sales Corp., Indianapolis, Ind. | Hickson Electric Co., Rochesier, N. Y. | Northwest Radio Serv. Co., Seattle, Wash. | Sears, Roebuck & Co.. Chicago, Ill. 
American Наж. Stores, Bridgeport, Conn. | Holt Electric Util, Co., Jacksonville, Fla. | N. S. W. Bookstall Co., Sydney, Australia | Service Radio School, Washington, D. C. 
Atlantic Radio Co. Boston, Mass. | Hughes Elec’. Corp., Syracuse, N. Y. | Pacent Electric Co., New York City | Shotton Radio Mfg. Co., Scranton, Pa. 
Bamberger & Co., L., Newark, N. J. | Jenkins, Lester L, New Bedford, Mass.| Parks, Henry Francis, Butte, Mont. | smith Bros., Sarnia, Ont, Canada 
Benwood Specialty Co, St. Louis, Mo. | Karlowa Radio Corp., Rock Island, lll. | Paramount Radio Sup, Co., Atlantic City | Smith Novotoy Elec, Inc., Charlotte, N. C. 
Brode Electric Co., Los Angeles, Cal | Katzenbach & Co., Е. S., Trenton, №. J. | Pearlman's Book Shop, Washington, D. C. | So. California Elec. Co., Los Angeles, Cal 
Brown, J. Edw., Glenbrook, Conn. | Kendall Co., W. D. Worcester, Mass. | Penn Radio Apparatus Co., Reading, Pa. | Southern Elec'l Sup. Co., San Diego, Cal. 
Pullock's, York, Neb. | Killoch Co., David, New York City | Penn. Marconi Wireless Schl. Phila. | Southwest Radio Sup. Co., Dallas, Tex. 
Bunnell & Co., J. H. New York City | Klaus Radio Co., Eureka, Ill | Phila. Schl of Wireless Tele, Phila, Ра. | Sprott-Shaw Schl. Vancouver, B. С. 
Burham & Co., Deptford, 8. Е. 8, England | Kluge, Arno A., Los Angeles, Cal. | Piedmont Electric Co, Asheville, N. C. | Sterling Electric Co., Minneapolis, Minn. 
California Elec, Co., San Francisco, Cal | Krause & Co., A. F., Detroit, Mich. | Pioneer Electric Co., St. Paul, Minn. | Stubbs Electric Co., Portland, Ore. 
Catton, Neill & Co, Honolulu, T. Н. | Kusel Co., D. & F., Watertown, Wis. | Pitts Co., F. D., Boston, Mass. | T. & H. Radio Co., Anthony, Kans. 
Central Radio Co., Independence, Mo. | Lehigh Radio Co., Bethlehem, Ра. | Pitts. Radio Sup. Co, Pittsburgh, Pa. | Tuska Co, C. S., Hartford, Conn. 
Central Radio Co., Kansas City, Mo. | Liberty Radio Sup. Co., Chicago, ПІ. | Post Office News Co., Chicago, Tl. | United Elec. tores Co., Braddock, Pa. 
Chase, Geo. H., Newport, В. І. | Linze Elec’l, Sup. Co., St. Louis, Mo. | Precision Equipment Co., Cincinnati, О. | Warner Bros., Oakland, Cal. 
Chicago Radio Ap. Co., Chicago, Ill | Luther, H. E., Centerville, Ia. | Radio Distributing Co., Newark, N. J. | Whitall Electric Co., Westerly, I. 
Con. Radio & Elec. Corp. N. Y. City | McCarthy Bros. & Ford, Buffalo №. Ү. | Rad'o Electric Co., Pittsburgh, Pa. | White Co., The, Columbus, Ga. 
Cutting & Washington, New York City | Manhattan Elec. Sup. Co., №. Y. & Chic. | Rad'o Equipment Co., Boston, Mass. | White & Boyer Co,, Washington, D. C. 
Dolancey-Felch & Co., Pawtucket, R. I. | Marshall-Gerken Co., Toledo, О. | Radio Equipt. & Mfg. Co., Minneapolis | Williamson Elec. Co., Seattle, Wash. 
Detroit Electric Co., Detroit, Mass. | Meter Elec'l. Const. Co., Oshkosh, Wis. | Radioelectric Shop, Cleveland, О. | Wilmington Elec, Spec, Co., Wilmington 
Dewey Sptg. Goods Co. Milwaukee, Wis. | Mesberz Со,, Leo J., San Francisco, Cal. | Rav-Di-Co., Chicago, Ill. | Winner Radio Оо,, Aurora, Colo. 
Doubleday-Hill Elec. Co., Pittsburgh, Pa. | Mohawk Elecl Sup. Co., Syracuse, N. Y. | Reuter Electric Co., Cincinn O. | Wireless Mfg. Co., Canton, O. 
Dunn, J. Р, Pasadena, Са]. | Nat'l Radio Institute, Washington, D. C. | R. I. Flec. Equipt. Co., Providence, 1. | Wireless Press, New York City 
Electric Motor & Eng. Co, Canton, О. | New Era Shop Milwaukee, Wis. | Riverside Laboratory, Milwaukee, Wis, | Wolfe Electric O0., Omaha, Neb. 
Findley Electric Co. Minneapolis, Minn. | Newman-Stern Co., Cleveland, О. | Rose Radio Supply, New Orleans, La. | Y. M. € A. Bos Angeles, Cal. 
Fuller Co., Seth W., Boston, Mass. | Nichols Radio Sup, Co, Bwig Green, Ky. | Roy News Co., "к J., Toronto, Can. | Zamoiski Co., Jas, BL, Baltimore, Ма. 
Gurd & Co., London, Canada‘ Nola Radio Co., New Orleans, La. ' Sayre-Level Radio Co, Phila, Pa.' Zibart Bros., Nashville, Tenn. 


Consolidated Radio Call Boo 





Co., Inc., 98 Park Place, New York City 





INUENTORS 


This company has specialized for years in the building of models, electromagnets, solenoids, 
etc., and in developing inventions, While we have never advertised except in some of our 
former catalogs that we do this class of work, we have had a persistent demand for such work, 
and we now have decided to let the public know that we now do such work as a regular thing. 
We have, right here in New York, a well equipt shop where every kind of research work can 
be done, and any model can be built probably at a lower cost than anywhere in the United 
States. This work is done under the personal supervision of 


MR. A. GERNSBACH, =. AND News 


f 

H 

Mr. Gernsback has had past experience not only in developing inventions, but in patent { 
matters as well, and has given advice to thousands of inventors during the past fifteen years. i 
thru his Patent Advice Department in “Modern Electrics’ as well as ‘‘Science and Invention” i 
i 

Н 

| 
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(formerly Electrical Experimenter.) Mr. Gernsback understands the needs and wants of the 
inventor, being an inventor of several hundred devices himself. If you decide to entrust this 
company with the building of your model or the developing of your invention, you may rest 
assured that such work will be done under expert guidance. Let us have your inquiries, blue 
prints or drawings. 

This company builds models and shall be glad to assist you in obtaining a patent should 


you desire us to do so, This company specializes in all electrical work, glass blowing, screw 
machine work, etc, 


E. 1. CO., н. CERNSBACE, Prestdegt, з: а Si Nes теа бө 


WHAT WE DO NOT ОО: 


This company does not buy inventions. It cannot finance patents, inventions 
or schemes. It does not give free advice promiscuously. 
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Dirigible Auto Head Lights 

(488) Roy Н. Williams. Brainerd, Minn., 
enters an idea of a dirigible headlight attach- 
ment fcr cars. 

, A. Automobile lights such as you have de- 
scribed are the subject of a recent patent, and we 
do not see how it is possible for you to obtain 
a patent on your device without infringing upon 
the one which is mentioned. 

The device as described, consists of rods and 
levers and may be applied to any form of car. 
In view of this we do not believe you coul 
even obtain a patent. 





Combination Fan and Heater 


(489) J. J. Witkowski, Albion, N. Y., sub- 
mits a drawing of an electric fan upon the 
blades of which are mounted special heaters. He 
requests our advice. $ MN 
yn The idea which you have devised is indeed 
very clever, but there are several drawbacks 
to it. 

We would state that there is a heater upon the 
market at the present time which heats a grid. 
This grid is put in front of an electric fan and 
so placed that it may be thrown in or out of the 
circuit as desired. The fan can then be used 
and by simply tomning the switch again, the 
grid will heat up and hot air will be circulated 
thruout the room. The grid current may be 
turned off again at will. 

The idea of placing a heater upon the 
| blades of a fan is slightly different and tho it 
contains considerable merit, it would be far 
less cfücient to use this form than the form 
mentioncd above. 

You are quite right in assuming that a lacpe 
area may be heated or, rather, speaking in tech- 
nical terms, the heated air is distributed better 
than in those heaters which employ no air cur- 


re 





nt. 

We would advise that you investigate this idea 

» and if possible build a working model of the 

j same and determine just how much more efficient 

1 it is than the grid form of heater. by actual 
measurement ot the temperature in a given 
гост, using first one form of heater and then 
the other. 





Some More Perpetual Motion 


(490) Raymond Leatherman, Chicago, Il., 
submits a sketch of a device in which water 
is pumped to a tank by a motor, this passes 
downwards thru a water motor, which operates 
a generator; the generator supplies current 
for the motor-driven pump. 

A. The scheme will never work for the 
simple reaon that the efficiency cf a motor is 
only about 80%. The efficiency of a water 
motor is again 80%, and the efficiency of a gen 
erator only about 82%. The efficiency of a 
pump is 90%. 

Multiplying all these together, we get for the 
efficiency of the entire outfit, 47.2% and there- 
fore, you will not even get one-half as much 
power frem the apparatus аз is put into it. 


Ye Gods! Here It Is Again 


, (491) M. С. Levenson, Lawrence, Mass. 
says: There is naturally a large amount of 
pressure at the bottom of a ship. My idea is to 
drill. a hole thru the bottom, connect this to 
a pipe arranged like a syphon and the water 
will flow up thru the bottom and over the side 
of a ship due to the pressure. A water turbine 
can be inserted for power. 

A. Your idea of perpetual motion will never 
work because the water within a container such 
as a ship will never rise higher than the water 
surrounding the ship, even tho there is a 
tremendous pressure at the bottom. . 

Remember, that this pressure at the bottom is 
exerted in all directions, and that the instant 
the pipe is filled up, a pressure within the pipe 
of .437 pounds for each foot belo wthe zero line 
wil he realized iust the same as in the water. 
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Google 





Sketches and descriptions must be clear and exp 
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Dont Lose Your Rights 
Before disclosing your invention to any- 
In this Department we publish such matter as is of interest to inventors and particularly one send for blank form “Evidence of 
to those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Ad- Conception” to be signed and witnessed. 
vice” cannot be answered by mail free of charge. Such inquiries are publisht here for the bene- A sample form together with printed in- 
fit of all readers. If the idea is thought to be of importance, we make it a rule not to divulge all structions will show TS just how to work 
details, in order to protect the inventor as far as it is possible to do so. up your evidence and establish your rights 


Should advice be desired by mail a nominal charge of $1.00 is made for each question. before filing application for patent. 
licit. Only one side of sheet should be written 


registered patent агаа we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Ош schedule of gecs will d yov 

; ; reasonable. е form “Evidence о п- 
Luminous Tennis Ball a ception" sample, instructions relating to 

(492) Chas. Amis, Bluefield;W. Va., asks: "Do obtaining of patent and schedule of fees 
you think I could obtain a patent on a radium- sent upon request. Ask for them,—a post 
paint covered tennis ball for night games?" card will do. 

A. We do not believe tnat radium covered tennis 
balls would be of any value, for the simple reason 
that radium, unless impregnated with the rubber, 
would wear off after the ball had received three or 
four resounding smacks. In addition the tennis 
ball oua все fhe régi Whi 2 now, has. 

esides it would have to pitch dark in order to 
see the ball a condition almost impossible of realiz- 255 OURAY BLDG, 
ing in the open. WASHINGTON, D. C. 


“Originators of form Evidence ot Conception” ` 





Self-Lighting Cigarettes 

(493) E. H. Avey, Jr., Mesa, Arizona, submits 
a description of a cigarette which has a match com- 
position head at one end and a striking surface on 
the package. 

A. We will admit that vour idea is very ingenious, 
but it does not work. Five or six years ago the 
editor attempted to make cigarettes with a match 
tip to them. There are many drawbacks to this 
form of cigarette. 

In the first place it does not always light. Some- 
times the cigarette breaks, but, worst of all, the 
match head substance on the end of the cigarette 
bursts up into a flare. One puff upon the cigarette 


at this time causes a sulfur taste to permeate the TO THE MAN WITH 

tobacco and enter the smoker's mouth. This sulfur 

taste remains as long as the cigarette is being smoked. $ AN IDEA 

For this reason we do not think your idea practical А 

пог do we advise a patent оп the same. I offer a comprehensive, ex- 
perienced, efficient service for 





Radio on Trains his prompt, legal protection and 
d (494) C. P. Brady, Georgetown, Texas, writes: | the development of his proposi- 
'l am not familiar with radio but would like your tion. 
opinion as to the advisability of securing a patent | ш Send sketch, or model and descrip- 
for sending wireless messages to and from moving ^ tion, for advice as to cost, search 
trains. х : | 5 % through prior United States patents, 
A. Radio on trains is practical and has been | Bj etc. reliminary advice gladly fur- 
accomplished time and again. The only difficulty Р nished without charge. 
is the cost of installation. We would have to know | } My experience and familiarity with 
more about your device before we can give further | $ E various arts. frequently enable me to 
advice. accurately advise clients as to prob- 


able patentability before they go to 
sr expense. Р 

ooklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 


Extent of Wheel Patent Claims 
(495) М. Benz, South Chicago, Ill., sends us а 
patent of a vehicle wheel issued to him and asks 
whether his patent is broad enough to cover two 


other ideas just evolved. 2? today. 
A. In our opinion the patent which you have | ff RICHARD B. OWEN, Patent Lawyer 
obtained is broad enough to cover the sketches И 164 Owen Building, Washington, D. C. 


which you have forwarded us, and we believe that 2216-8 Wi i 

A rt E sb e г z ‘ool wor! Я 

any litigation which may arise, could easily be cast ti Быр, Maw Той Ciy 
out, when your patent is brought up for proof as to 
the points it covers. 




















* 
A TENT TRADE-MARKS 
COPYRIGHTS 
Before disclosing an invention, the inventor should write for 
our blank form “EVIDENCE OF CONCEPTION.” This should be 
signed and witnessed and if returned to us together with model or 


sketch and description of the invention we will give our opinion as 
to its patentable nature. Electrical cases a specialty. 


Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


sent Free on request. Highest References Prompt Attention Reasonable Terms 
ишинин ншишишиниитнининиитиинипиинтишиишишинннитттининн FREE COUPON тенини eomm nmn 
VICTOR J. EVANS & CO., Patent Attorneys 
Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francisco Offices: 
1114 Tacoma Bldg. 514 Empire Bldg. i35 S. Broad St. Hobart Bldg. 


New York Offices: 1001 Woolworth Bldg. 
MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 
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PROTECT 
YOUR 


RIGHTS 
ad 


RECORD INVENTION 


Write for **Record 
of Invention" con- 
tainin z forms estab- 
lishing evidence of 
conception. 

Send sketch and descrip 
tion for report upon 
patentable nature and in- 


Structions. Preliminary 
service without charge 


PROMPT 


J REANEY KELL 
^ PERSONAL - SERVICE 





J-REANEY-KELLY 


PATENT ATTORNEY 


892 SOUTHERN BLDG. 
WASHINGTON D.C. 





CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
uests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of thingsare needed RIGHT 
Now. Your brains can help. Send to- 
day for our great new book—*'Inven- 
tions and Trade Marks, Their 
Protection and Exploitation” 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
£00. Д postal will do— 
И is free. 


PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
Man with an idea. 
Bend for free sample 
copy. One year'ssub- 
Bcription 50% 


We Help our clicnta, 
Without charge, to get 
the dollars out of their 
idens—having facilities 
Dono others possess. 

Advice froo. 


Don't delay—get the 
book at once. 


AMERICAN 
INDUSTRIES, INC, 


225 Patent Dept., 
WASHINGTON, D. С. ` 


PATENTS 

A Hand-Book of Essen- 
tial Information and Advice 
relative to Patents, Trade- 
Marks; Assignment, Sale 
or Licensing of Rights; 
Abstracts from Leading 
Decisions; State Laws on 
Patent and Trade-Mark 
Property. FREE! Write 
| LACEY @ LACEY 


ee | Established 1869 
Dept. K Washington, D, С. 








PATENTSENSE 
--— 
xe 








PATEN TS Secured 


Prompt service. Avoid dangerous delays. Send for our 
“Record of Invention” form and Free Book telling How 
to Obtain a Patent. Send sketch or model for examina- 
tion. Preliminary advice without charge. Highest Ref- 
erences. - Write TODAY. i L. Jackson & Co., 200 
Ouray Bldg., Washington, с. 












| regulating the same is inadequate for its purpose. 
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Telegraph Speed Key 


(496) E. W. Bierre, Wellington, New Zealand, 
enters a good description of a telegraph key and sys- 
tem, the contact points of which key are attached to 
levers connecting with the rest. of the key. He 
claims extra speed for this system. 

A. We do not consider your idea of the telegraph 
key patentable or even practicable for the following 
reasons: 

First, it has been definitely ascertained that over 
considerable lengths of telegraph lines, there is a 
great lag —the signals not coming in clearly. This 
Is particularly noticeable in trans-oceanic telegraphy, 
where the keys in question operate very high speed, 
rapidly-acting transmitting relays. We do not 
believe that you could compare your system with 
these relays for efficiency—yet in spite of that it has 
been found that the signals on the receiving end a 
not clear and distinct, altho if a galvanometer is | 
Placed in the circuit its fluctuations are distinct. 

Recent patents have been taken out which employ | 
these relays, and light focused on to the mirror of a 
galvanometer at the receiving end acts upon light 
Sensitive cells, which in turn operate the receiver 
and the stylus-pens. 

Another feature, which would not permit us to| 
look upon your key in a favorable light, is the lever | 
ystem, which is subject to wear and also to a re- | 
tarding of the motion, in view of the numerous 
fulcrums and levers present. | 










Air Spring Motor 

(497) A. W. Clinton, Amsterdam, N. Y., sub- 
mits a sketch and a rather vague description of an | 
air spring motor and an automatic typewriter. Іп | 
the air spring motor a column of air, in the words cf 
the inventor, is "fired." 

A. We do not believe that either of your two ideas 
will be of very great value. In the first place, the 
automatic typewriter is entirely too elaborate and 
much less efficient than several automatic type- 
writers now on the market. 

Your device entails too many adjustments and 
there are too many parts, and therefore, it would 
never work continuously. Іп addition, the method of 


In reference to your air spring motor, we do not 
see how you could possibly have any "firing" of a 
comprest column of air and hence cannot see wherein 
it would work. 


Perpetual Motion Bicycle 


(498) Amos. W. Bradley, Jonesboro, Ark., 
sends us a sketch of a perpetual motion bicycle and 
asks a few questions on patent attorneys. 

A. Obviously, your idea brings up the old dis- 
cussion on perpetual motion machines, when you 
claim that a motor could be made for bicycles, which, 
after starting, will continue to run indefinitely. 

This is impossible. Surely your motor could not 
cost so much to produce, as to prevent you from 
building a model. The building of a model will 
convince you that our statement is correct, 

You do not have to worry about any of the ad- 
vertisers in our magazine, as the reputation of each 
one has been thoroly investigated before the adver 
tisement was accepted, 





Automatic Railroad Gate 





(499) А, С. Byerly, Ohl, Pa., submits a sketch of 
an automatic railroad gate which closes automatically 
when the train passes a block signal. 

A. There is nothing radically new in your design 
or construction of an automatic vate and we believe | 
that you will find it very difficult to secure a patent; 
in fact, we do not believe that you can possibly 
secure a patent on such a contrivance, it already 
having been fully exploited and patented, 

What is wanted, is an automatic crossing gate 
which will absolutely prevent an automobile from 
making a crossing after the gate has once been locked, 

The writer has been present on several occasions, 
where, in spite of all warnings, such as gongs, lights, 
etc., the speeding automobilist would plunge his 
machine thru the frail gates, smashing them to 
pieces. Further than that, a gate must be em- 
ployed, which will allow any traffic between the gates 
to proceed to the other side, but yet prevent further 
traffic from making а crossing. When this is possible, 
then, and not until then, can watchmen be elimi- 
nated at the crossings. 





Toy Elevator 


i (500) J. Е. Carlson, Irwin, Pa., submits a sketch 
of a toy perpetual sand elevator which he admits 
is not a perpetual motion machine nor intended аз 
such. 

A. Bearing in mind that your device could not 
possibly be a perpetual sand elevator, and that it 
would not function for even ten minutes without 
requiring the sand to be hoisted up from the bottom 
and replaced in the funnel at the top, we would 
advise that we believe the contrivance patentable, 

You must remember that the buckets will never 
carry as much sand up to the top as is used in pro- 
pelling them, and the resylt is that before long the 
bottom of the elevator will fill up with sand, offering 
sufficient resistance to prevent the paddle wheel 
from turning the buckets. 

A water elevator of this nature would be much 
better, but even water wil! pour out of the funnel so 
rapidly that but a vcry few buckets of water, if any, 
would be raised to the top. 

As a toy, however, you could probably find a 
market for it, in which event we would advise a trap 
door at the bottom of the funnel, and a crank, so 
that when the device stops the funnel could be filled 
up again by simply turning the crank. 

You will find companies advertising in this journal 
who can take over the work of building a model 
for you and apply for a patent. 

















ATENT 


EASY PAYMENTS 


Circular giving full details sent FREE on request. 
Ask about my FREE recording service and my 
Record of Invention Blank. 

Send sketch and description for FREE opinion 
as to the patentable nature of your invention. 

H. KAYE MARTIN 
Consulting Engineer & Patent Counsel 

Suite 1114, 21 Park Row NEW YORK 


TENTS 


& TRADE-MARKS 


SEND SKETCH AND DESCRIP. 

TION for report on patentable nature, 
and instructions. Preliminary advice without 
charge. Full, prompt report in strict confi- 
dence. Reasonable terms, reliable servico by 
Registered PatentAttorneys. WRITE TODAY 


CLanENCE A. O'Brien 8. Co.. 


PATENT LAWYER 
1023 WOODWARD BLG., WASHINGTON, D.C 


PATENTS — TRADEMARKS. 


Thirty-five years’ experience. Send model 
sketch for opinion as to patentability. Frec 
or “Inventors Guide." Highest references 
and personal attention assure best resuits. 


FRANKLIN H. HOUGH 


520 Washing'on Loan & Trust Bidg., Washington, D. c. 
INVENTORS 


MODELS EXPERIMENTAL WORK 

Are you looking for a reliable concern to assist you in 
developing that idea that you Just can't work out? Con- 
sult us. With our staff of expert engineers and thoroughly 
equipped experimental machine shop, we can develop 
any proposition for you, mechanical or electrical, and 
make tt work, 

We develop, simplify and perfect inventions, make them 
rommercially possible, and bulld working models. We 
design and bulld special automaticlabor saving machinery 

All business strictly confidential and protection guaranteed. 
ELK MFG. CÓ., INC. 1926 Broadway, New York 
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INVENTOR'S RECORD form 
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Invention, and  INVENTOI'S BULLETIN 
Confldential Service 


MULLIGAN, PATENT LAWYER 


и. н. Washington, D. C. 


110 Woodward Bldg. 


PATENT 
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| Doctor HacKen- 
: saw’s Secrets 
By CLEMENT FEZANDIE 
(Continued from page 510) 





suspended animation, whose solution has | 
been almost within our grasp. The prob- | 
lem really consists of four simple ones. 
1. How to put the patient to sleep. 2. To 
find the best conditions of temperature, 
humidity and ventilation. 3. The best 
method of feeding the gubject artificially, 

if the catalepsy is jobs of prolonged 
duration. 4. The best method of awaken- 
ing the individual at will. 

"As you see, not one of these presents 
any special difficulties. As regards the 
first point, we may allow the patient to fall 
asleep in the normal manner, just as an 
animal does when it hibernates. The sec- 
ond problem is merely a question of ex- 
periment. The normal temperature of the 
body is what I have found to be the best, 
and just sufficient humidity to prevent the 
drying up of the tissues. By keeping my 
subjects in these hermetically sealed glass 
cofins, I have no difficulty in achieving 
these ends. As regards feeding the sub- 
ject, this is only necessary in rare cases. 
With the living activities reduced to a 
minimum the patient can live for months 
on his own fat. As to awakening the 
individual when the experiment has been 
carried as far as I wish, I find no dif- 
ficulty at all. For most practical purposes 
only a short trance is required." 

"What do you mean by practical pur- 
poses?" asked the reporter in surprise. 
"You surely do not mean to say that you 
can turn this suspended animation to any 
practical use?" 

"Indeed I do, Mr. Rockett. In fact this 
very day I am shipping off to Europe ten 
thousand thoroughbred cattle of the high- 
est quality to replace those destroyed 
during the war." 

“And you ship these cattle in a trance?" 

"Say rather in a state of suspended ani- 
mation. To transport ten thousand live 
cattle across the Atlantic is a difficult and 
expensive matter, but I simplify it con- 
siderably by putting the cattle to sleep for 
the term of the voyage. I first drive the 
cattle into a large room which I fill with 
carbon dioxide until the animals lose con- 
sciousness. Then I drive off the gas 
and my men load the unconscious beasts 
into air-tight chambers on the ship, which 
are also kept full of carbon dioxide dur- 
ing the whole term of the voyage. On 
the vessel's arrival in France, the animals 
are placed in pure oxygen and by the com- 
bined use of a pulmotor, electric currents, 
and heart massage we have no trouble in 
starting the action of the heart and bring- 
ing the beasts back to life again, not a 
whit the worse for their experience." 

"[ see," said Silas Rockett, nodding his 
head. “I begin to understand how your 
discovery can be very valuable in trans- 
porting live-stock. You can save space, 
labor, and food for the animals during 
the passage. But in what way could your 
suspended animation be of any practical 
utility in the case of human beings ?” | 

“I have already found several uses for 
it," returned the doctor, "and new ones 
will continue to arise in the future. To! 
begin with, there is the case of would-be 
suicides. I advertise in the papers offer- | 
ing to put them to sleep for a term ої) 
years. When they awake under the 
changed conditions they are pretty sure to 
have lost all desire to kill themselves. 

“Then, too, I use the method for super- 
luous babies. I have already prevented 
several cases of infanticide. A young girl, 








| whose life would be ruined by her baby, 
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comes to me and I put the infant to sleep 


еп Marria: (SH | until the mother is ready to take it again. 


" М So, too, with parents who have more 
15 a Crime children than they can support, and who 
4 would be driven to advertise опе ог more 
for adoption. I keep the child asleep until 
the parents are able to support it. 
“But it is especially in the case of 
criminals that my invention proves of 
use.” 


“Criminals?” 
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ly fit commits the worst 
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tion. Where do youstand? 
H Are you fit to marry? 
Some sweet, innocent girl 
is trusting in your honor. 
Youmustnot deceive her. 
You dare not marry until 
| youare physically fit. The 
way looks hopeless to you 
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him, and he can begin life anew. 
“As regards capital punishment, my in- 
vention will do away with it altogether. 


Instead of executing a man we will put] [Il ne 
him to sleep for fifty or a hundred years 11516 essons 
and trust that the new generation will] Mi ; 
know better how to deal with him." \ 
“Gentleman to see you, doctor!” inter- UNDER MASTER TEACHERS 


rupted the office boy, coming in at this 
juncture. 

Doctor Hackensaw glanced at the card 
tendered him: “Cyrus McAndrews, cura- 
tor of the Knickerbocker University,” he 
read. “I can’t say I ever heard of the 
gentleman,” he mused, “but show him in.” 

The door opened and a portly gentleman 
appeared. 

“Glad to see you, Doctor Hackensaw,” 
said he. “I’ve got a little job for you." 
And he chuckled gleefully, as if tickled by 
a good joke. 
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“Admirably,” returned Doctor Hacken- Бийн: ноне Ше, 
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"But, joking aside, doctor," continued AN Sour nema for the bont TON 
the curator, “I have come to-day on an / 
errand, stranger perhaps than any you 
have yet known. I suppose you have seen 
in the newspapers that I have just re- 
turned from an exploring expedition to 
the-polar regions. los say that I have 
been exceedingly successful and am bring- 
ing back with me scientific material of 
the highest value." 

"Indeed?" said Doctor Hackensaw. 

"Yes," said Mr. McAndrews, "but what 
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I regard as far and away the most valu- 
able result of my search is a specimen 
that I found completely embedded in the 
ice near the northern coast of Siberia. 
It is in such a perfect state of preserva- 
tion that I am going to ask you to try to 
resuscitate it.” 

“Is the specimen still embedded in the 
cake of ice?” asked the doctor. 

“Yes, indeed. Under no consideration 
would I have attempted to thaw it out. 
I have the creature in the Bronx now, 
still embedded in the original block of 

“And what kind of an animal is it?” 
inquired the doctor. 

The curator hesitated an instant. “It 
is a pterodactyl,” he said. 

“А pterodactyl!” echoed the doctor. 
“You don’t mean to say it is one of those 
flying. reptiles with bony, leathery wings 
like a bat.” 

“Precisely, and my specimen is perfect 
to the very tips of its wings and claws.” 

“But, man alive!” exclaimed the doctor 
in excitement, “don’t you know that the 
pterodactyl is an antediluvian monster, 
that has been extinct for hundreds of 
thousands of years.” 

“Certainly, but this specimen, caught in 
the ice, has been marvelously preserved 
and appears as fresh now as if still alive. 
And that is the reason why, hearing of 
your successes in cases of suspended ani- 
mation, I decided to ask you to try to 
resuscitate this monster for me. If you 
can bring your apparatus up to my house 
to-morrow morning, that will give me time 
to have the creature thawed out slowly, 
so that it wi!l be all ready for you——” 


* * * * * * ж 


The following morning dawned bright 
and clear, and before ten o'clock Doctor 
Hackensaw, with Silas Rockett and Cyrus 
McAndrew, might have been seen in a 
vacant lot in the Bronx, busily engaged 
upon the task of resuscitating this primi- 
tive antediluvan monster,—half-bird, half- 
reptile, —that marked the dividing line be- 
tween these two great classes of verte- 
brates. 

The ungainly creature had been slowly 
thawed out of its block of ice and brought 
back to normal temperature, and it now 
lay stretched lifeless on the ground. It 
was a perfect specimen in every respect 
—not a single flaw could be detected any- 
where. 

Doctor Hackensaw scrutinized the ani- 
mal with the greatest curiosity, and he 
shook his head as he gazed at the fierce 
crocodile-shaped jaws with their rows of 
sharp shining teeth. 

“He looks like a tough customer, Mr. 
McAndrews," said he. "Have you got 
some good strong rope to tie him with ?" 

"Yes, my chauffeur has just gone to the 
house to get them. He'll be back in a 
minute, so we needn't wait. It will take 
some time to revive the creature." 

Doctor Hackensaw was trembling with 
excitement. 
to try was one which would mark an 
epoch in scientific annals. Yet he was 
strongly sanguine of success, for the crea- 
ture appeared as fresh as if just killed, 
and its tissues had the softness and 
elasticity of rubber. 

“The animal is in such a perfect state 
of preservation,” remarked the doctor, 
“that I do not think I shall need to intro- 
duce new blood into the creature’s ar- 
teries. By the use of the pulmotor, with 
pure oxygen, and a series of well-timed 
electric shocks, we ought to be able to 
start the heart beating again. A little 
manual massage of the heart may be 
necessary, but I doubt it. However, it 
won’t do any harm.” 

So saying, the worthy doctor dropt on 
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Sold on 10 days' trial. Money refunded if not satisfactory. 
CHRISTMAS GIFT — Give yourself a Brandes Headset for 
Christmas or give one to that friend or relative who is interested in 
Wireless. Send 5с for Catalog E 

DEALERS— Write for Proposition 


C. BRANDES, INC. 
Room 814, 32 Union Square, New York City 
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MURDOCK No. 


No. 345 


Catalog 


S45-45., \Complete.as:illustrated sar i.i.5 ob Cobo Sis cocco re ee $7.50 
Complete às illustrated. «once arn owe ORS ORS Ex eei 7.50 
Without knob ior dial... usse toi ras SIME аон 6.75 
Vario-Coupler, with panel.. ‘ ТУРТА 8.50 
Vario-Coupler, without knob or diai................. ............ 7.75 


WM. J. MURDOCK CO., 55 Carter St., Chelsea, Mass. 
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VARIOMETER 


The design, construction, and operation of 
this Variomcter will appeal to the most 
exacting operator. Both rotor and stator 
parts are moulded insulation of substantial 
and correct design. The panel we supply 
may be used as a template for mounting 
Variometer on your permanent panel. All 
windings are wound upon the moulded rotor 
and stator blocks. The Murdock Moulded 
rotor ball is supported by special bearings 
to insure perfect alignment and positive con- 
tact. The Murdock Moulded stator is 
arranged with brass supports, providing a 
simple method of mounting to panel. Knob 
and dial is furnished with each instrument. 
Shipping weight, five pounds. 




































Send for Bulletin No. 21 containing descriptive list 














The Wiliam B. Duck Co 


DUCK'S BIG SUMMER SALE 


с Send for а pamphlet illustrating and describing the biggest 

: IS NOW ON bargain ever Otfered in the history of radio on countless 
radio instruments, including many complete receiving sets, regenerative sets, 
panel detector sets, detector and amplifier sets, Navy and Arlington receiving 
transformers and other items. 


Duck's Big 225-Page Wireless Catalog 
Mailed upon receipt of 12 cents in stamps or coin. This catalog-is a veritable 
treasure house of everything worth while and dependable in radio. It is the 
largest and most comprehensive, artistic and educational radio catalog published. 
THE WILLIAM B. DUCK COMPANY 
230-232 Superior Street Toledo, Ohio 
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his knees, and, after adjusting his instru- 
ments to his satisfaction, began slowly 
kneading the chest and abdomen oí the 
reptile with his two hands. ù 


After fifteen minutes of this work, a. 
shiver went through the reptile’s frame. 

“It lives!” cried Cyrus McAndrew in 
delight. “What a triumph this will be 
for science! My name will go down to 
posterity as the first man who ever 
Possessed a live pterodactyl!” And the 
curator’s face gleamed with pleasure, 
while Doctor Hackensaw continued his 
massage treatment with ever growing suc- 
cess. The reptile opened its eyes and 
made a feeble attempt to move its wings. 

“Where the devil is James?” cried the 
curator in excitement. "I'll bet anything 
he stopped to flirt with the cook. Hi! 
James!" he called. "Hurry up with those 
ropes !" 

"I'm coming sir," cried a voice. Doctor 
Hackensaw was rapidly increasing his 
kneading motions, and, under his hands, 
he felt the creature's heart pulsating faster 
and faster as the beats became more nearly 
normal Its wings began to move slowly, 
and its head to turn slightly. 

Doctor Hackensaw ceased his massage 
treatment, and disconnected the electrical 
apparatus. 

The pterodactyl rolled its eyes and 
turned over on its belly. At this moment 
James came out of the house bearing an 
armful of ropes. 

"Hurry up! Hurry up!" cried the cura- 
tor. "The creature is getting on its feet! 
It is going to try to fly!” 

Sure enough, the animal rose up on its 
paws and flapt its powerful wings. 

Cyrus McAndrews, fearing to lose his 
prize, rashly darted forward to seize his 
cherished specimen by the leg. But the 
brute, with a snap of its great jaws, seized 
the poor curator by his coat and sent 
him rolling in the mud. Poor Cyrus's hat 
flew off, and his bald head glistened in 
the sunlight. Dr. Hackensaw, deem- 
ing discretion the better part of valor, re- 
tired to a safe distance, while James came 
running forward making a loop at the end 
of one of his ropes, with the intention 
of lassoing the beast. 

But the pterodactyl was very much alive 
now. After flapping its wings a few 
times to make sure nothing was the matter 
with them, the uncouth antediluvian crea- 
ture, with a loud snort, stretched out its 
bat-like wings and soared away over the 
tops of the houses. 

“Great Heavens!” cried the poor cura- 
tor, with difficulty regaining his feet. 
“Where in the world is the creature going, 
and how shall I ever catch him? If I lose 
him, there's a hundred thousand: dollars 
gone! Quick, James, run out my airplane. 
I'll follow the creature in the air. He 
flies slowly and we'll soon catch him !" 

By the time James and his master had 
risen from the ground, the winged reptile 
was but a mere speck in the direction of 
Coney Island. 

""They'll have a free show there, today!” 
said James grimly, as he opened her up. 

And now the curator's hopes began to 
rise, for his machine could make a speed 
of nearly a hundred miles an hour, while 
the pterodactyl flew but slowly. 

And then the unexpected happened. The 
creature was now flying over the Atlantic 
ocean and was some distance from shore. 
But the airplane was gaining rapidly upon 
it. The animal, frightened by the roaring 
noise behind it, endeavored to increase its 
speed, but something went wrong. It's 
heart seemed to snap, and the ungainly 
reptile paused a moment in its flight and 
then fell headlong into the depths below. 

It sank like a bullet, and by the time 
the airplane had reached the spot, по ‘race 
of the brute was visible. 







Amplifying Transformer 
ivo Model UV—712 
- Price, $7.00 


A new. detur tul tone-frequency 
amplifying. transformer designed to 
make Radiotron Detector, UV—200 
and Radiotron Amplifier Tube, 
UV— -20], the most effective vacuum 
tubes on "the market today. Tests 
have proved this conclusively. 


Special bulletin containing detailed 
data 'and circuit diagrams for the 
use of UV—712 will be sent upon 
request. 




























These Standard Grid Leaks are in 
use everywhere in radio circles, 
from the largest laboratory to the 
most humble amateur station. They 
are of rugged construction, and of 
uniform and constant resistance. 
These Standard Grid Leaks are an 
absolute necessity for stabilizing 
the operation of vacuum tube de- 
tectors and amplifiers. 


Write for our Grid Leak Bulletin. 
It explains the use of Grid Leak s 
in radio-receiving circuits. 


Standard Grid Leak 
Complete, $1.25 


Mounting only, $.50. Units any 
value from .15 to 6. megohms, $.75 


Radioc S; 


AMATEURS 


The four accessories 
here illustrated are made 
according to the same 
high standards set . for 
Radiotron Vacuum 
Tubes—famous through- 
out the amateur field. 








“ А” 

Battery Potentiometer 
Model PR—536 
Price, $2.00 


Close variation of the plate voltage 
of detector tube, Radiotron UV— 
200 often means the reception of 
otherwise unreadable signals from 
great distances. Using our Potentio- 
meter, Model PR—536, you can 
really locate the most sensitive point 
onthe characteristic curve. This po- 
tentiometer is unusually well built 
and superior to those heretofore 
supplied to the trade. 


Thousands of these sockets are now 
in use throughout the amateur field. 
They will fit the Radiotrons UV— 
200, 201, and 202, insuring reliable 
contact under all operating condi- 
tions. Moulded unit made to fit and 
last, and backed by the R C stamp 
of quality. 


IMPORTANT 
Send 25 cents for the new 
C. W. Transmission Book 
and Catalogue of Radio 
Apparatus. 


DEALERS 


Here is an unusual opportunity to handle 


the products of the greatest organization Standard Bak 
of its kind. Be one of the first to profit by for ripae ipee a 








this line. UV—201, UV—202 
Write Today Price, $1.50 
Corp oration 


America 


Sales Division, Commercial Department, Suite 1805 






233 Broadway, New York City 
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DRAKE'S mannat BOOKS presens 


Be an Expert in Your Line! — € 











| Justa Drop of Water 


By Dr. ERNEST BADE 
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ing jobs— i animé - animals with plants 
4 : livi and huating Бах with animals and anima p М 
by one dee нке Lor mere узай сай earn $3,000 to $10,000 as is the case of Volvox globatus. On 
ENNIES A DAY sunny days these animals can often be 

A FEW PE? 


+ ily 
B . Put yourself in the big-pay class. You can easi 
"do sts for few cents a day and a little study in your spare 


a year. 


seen in quiet inlets and tiny bays, as green 
balls dancing about in the water. Each 













































time. Drake's Practical Home Study Books are prepared of these Volvox globules consists of hun- 
i o instructor 1з necessary; € xs c E Y 
expressly for this purpose. No ins € lreds and hundreds, yes, even thousands 
all made so clear you can ^" unecratan Мон of little animals, so arranged that each has 
Н ra . . . H 
ата Нена reg ro еде e po %4 our big its whiplike hairs turned outward. Vor- 
n ; : : 5 я ч 
“catalog, sent free. Неге аге only. a few. ticella is a still more highly organized 
Automobile Books animal. Its body is bell-shaped, and it 
Automobile Ignition, by Manly, Leatherette .....$2.00 attaches itself to foreign matter such as 
Automobile Starting and Lighting, by Manly. wes algae, etc., with their long, slender stalks. 
Brookes” Automobile Handbook. Leatherette... 2.00 When danger is near they pull themselves 
Ford Motor Car, Truck and Tractor. by Manly; ‚ы closely to their support, coiling their long 
Starting and Lighting Troubles, Remedies and Repairs, by Manly, Lectherette 3.00 stems like a cork-screw. When the dan- 
Automobile Battery, Care and Repair by Manly, Leatherette. . 1.50 ger 15 past they slowly uncoil themselves. 
Automobile Catechism and Кераіг Manual, Leatherette 2:00 338 , У d f j h | h А 
Tires and Vuleanizing, by Pufford. Cloth 1.50 Valued fishfood for the baby fish are - 
Gas and ОП Engine Handbook, Cloth Б aly: 1 а ог} а- 
Automobile Upkeep and Care, by Manly, Cloth 15 the Amoeba, Rizopoda, Infusoria, Rota 
Motorcycle. Handbook, by Manly, Сїөїһ..........,........... i MONEY БАСК toria, and worms, not forgetting the more 
Electrical Books = Manabook for TEN EROR CÓ оо GUARANTEE highly prized Crustacea and Daphnia. 
actics dE “ity Y Mac! e She Practice, o G 4 | d "ym М . 
Aeon aped testricity. оо Mechanical” Drawing and Machine Mark on this All of them are similar in one respect, їп 
Electric Motor Control Systems 1.50 Design, Cloth. E page tie books. yon that thev are able to float about in the 
Wiring, Diagrams and Descriptions 4 Pattern Making, Cloth.. Е want and send in, н ` E б : $ : 
Electrical Tables and Data о jag Pattern ERAS 1 with. бе prie. water. Some are equipt with special con- 
Armature and Magnet Winding ги Business, Language anc Books will be sent trivances which keep them from sinking 
ааа espe fk В Reference Books postpaid. -If mot to the bottom. These may consist of rims 
Motion Picture Operation... 1.50 Better Business Detur: АШ! x ac te um of spikes or bristles, long horn-like pro- 
Drake's Electrical Dictionary 1.50 Better Business English, Leathe е { lecti ace al: E 
Electric Motor, Direct, Alternating., 1.86 Hetter Advertising, Leatherette oy hrs d ps jecting appendages making a larger sur 
Drake's Telephone Handbook 1.50 French without a Teacher, Cloth romptiy refunded, face, which tends to buoyancy, and small 
Modern American Telephony X86 ООЗЕ withouta Ti Ber ER help: you? ‘Merk drops of oil in the body which help to di- 
ples 7 h ] Telephone rman without a Teacher, ) m b Sa uf б, 
ИНЬ ДАНЕ and, Telephone... - everyday Freneh them now. minish weight. Altho these organisms are 
lFelegraphy Self-Taught, Cloth.. 1.25 Everyday Spanish 


BIG CATALOG found in reservoirs, they are removed in 
FREE various ways before the water is pi 5 

Miny morskome Between the shell and the back of the 
Sek Hepa fully dé female Daphnia is a space used for breeding 
1 book, sent free. purposes. During the summer months 
Stlde Rule and Lowarithmie Tables, | М РАЕС SEND TODAY. parthenogenetic propagation takes place, 
Drake Books are for Sale at all Book Stores ies being then only eee = oo 

A ; hi : make their appearance in the spring and the 
FREDERICK J. DRAKE & CO., Publishers, 1009 Michigan Ave., Chicago fall, they. Uis being е slow age. 
——— [ondary differences. Thru parthenogenetic 


А ү I: propagation a female is able to produ 
Send for Our Wireless Manual W 12 In 


1,300 million progeny in sixty davs. In 
the fall, winter eggs are formed which live 
Our Manual of Wireless Telegraphy contains 200 pages, fully illustrating and thru the cold months та dormant state. 
describing the many instruments used in Radio. 45 pages cover general in- Most of these animals are provided 
structions, diagrams, station calls, tables, codes and other information iden- with a protective covering. They box 
tified with the art. MN themselves up and survive all unfavor- 
The book is printed on high finished paper with a two-color cover and meas able periods which arise thru the drying 
ures 9x5?4 inches. l = z 
In order that the Manual may get into the hands of those most interested in up. oi water puddles. Later, when con- 
Wireless, we ask 25 cents for it, give a coupon receipt for the amount, which ditions are again favorable they leave their 
coupon can be applied on a future purchase. protective covering and awake to a new 


. ; life. With crustacea it is different. They, 
Get a Copy and Have the Last Word in Wireless when the puddle is dry, perish, altho a 


MANHATTAN ELECTRICAL SUPPLY CO., INC. slight dampness of the muck will keep 


many of them alive. 
; St. 1106 Pine St. 604 Mission St, Some of the animals are colorless, or 
асе Mee St. Louis San Francisco з , 


nearly so, therefore escaping the eye of 
their wary enemies and almost unseen 
themselves they pounce upon other more 
gayly colored animals, for in all these 
pools which are hemmed in, nature has 
imprisoned a motley mixture of anima! life. 


JAPAN HAS HIGH RADIO 
TOWER. 


Blackheads—Acne Eruptions The highest monolithic structure in the 


Now Are Easily Removed at Home at a Small Cost! { | world is a re-enforced concrete wireless 


tower, built at Tokio for the Japanese 
i ii ily and quickly by using "CLEAR-TONE"-—a simple home E 4 
re rudi rie mecs eei que bor $us standing: Use like toilet water. Leaves the Gov ernment, as a part of its naval and 
skin clear, smooth and without a blemish. Has made many friends with both men and women. commercial programs. A program has 
Elegan: for men after shaving. i gon ате" иерге; Miao heads, Rano Era ions оп the faceor f | been. inaugurated to completely connect 
rged Pores or —never mind how = . е 2^ EN : : 

Westen | oru vuv. FREE tei sedi mine DES for FREE Booklet, "А CLEAR-TONE SKIN," Ẹ | the Japanese Empire by wireless, and 
telling how I cured myself after being afflicted for 15 years. And I know every embarrassment one has equipment of the greatest power is being 
to endure with a bad complexion. $1,000.00 Cold Cash says I can clear your skin of the above blemishes. purchased. 


E. S. GIVENS 168 Chemical Building KANSAS CITY, MO. The new tower is 660 feet high, the 


-— -— oem er " m base being 55 feet wide. At the top the 
‘tower is four feet thick. The corres- 

ponding shell is 33 inches wide at the base 
per month, and first-class board, etec., free. 


h, а ou for Jour тее. in three to. | | 4nd six inches wide at the top. 
res you - n 
four. monte HOME каныга. Me first-grade Extending to a depth of twelve feet the 


licensed operators. ALSO MORSE TELEGRAPH Y. vase covers an area of 6,000 square feet. 
Day and Evening Classes The constructon of this tower required no 
8 State Street, New York, М. Y. less than 6.000 cubic yards of concrete 


qs rem and 425 tons of steel—Graser Schorns- 
Phone, Bowling Green 807 theimer. 


Shop Practice Book Finger Prints Simplified, Cloth . 
Sheet Metal Workers’ Manual Practical, Up-to-date Plumbing ,Cloth 
A herette аро weve $2.00 Hot Water Heating, Cloth 
Oxs-Acetylene Welding and Cutting, Elementary Chemistry, € loth. А 
Lentherette... 1.73 Complete Courses in Civil Service, 





ЕЕ BEESERRERESE 
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Offers a thorough course іп all branches of wireless 
telegraph y Radio Operators earn at the start $125.00 
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bubbles Map from the octopus mors 
the taking of the scenes, which might 
have aroused strong suspicion among 
many people who viewed the picture, that 
the whole affair was artificially produced 
and not the real thing. Since the central 
shell or body is íormed with an open 
bottom, there is no material pocketing oi 
air within the shell, thus practically elim- 
inating any buoyancy of the shell and' per- 
mitting it to retain its position on the sea 
bottom without employing any heavy 
weight to hold it there. This central 
bedy shell is fitted as can be seen, with 
a number of flexible members made to re- 
semble the actual tentacles of an octopus, 
hollow suction cups and all, while the 
most realistic illusion imaginable was 
evolved by the sinuous and squirming 
movements of these tentacles, particularly 
by the curling of the outer end portions 
thereof. Of course, if these various ten- M Y j i d HUA i М! 
tacle movements followed each other in| ~ ы jeu 
any particular cycle or direction, the au- сс 

dience would quickly notice it, and the FOLKS OFTEN SAY— 


natural effect so desired by the producers 





would have been jeopardized, but owing ‘You never know people until you live with them.’ And it's so with tools. 
to the highly ingenious method devised "For more than forty years we old-timers have been ‘living with’ Starrett 
for building the tentacles with springs, | Tools: 


chains and multiple tubes, coupled with 
the irregular impulses of comprest air ap- 
P о up тта “We've learned to know their dependable accuracy, and taught the youngsters 
ferent degrees the successive tentacles soreppreciate thy Сору, A 

about the body would expand, and coil That's why we say— Starrett! 

around in a realistic manner. When Catalog No. 22 “LE” sent free upon request. 

the operator wisht to cause a tentacle NY 
to straighten out, the comprest air was | I I 

applied to this particular tentacle or THE L. 5. STARRE COMPA 
group of tentacles; he allowed the air THE WORLD'S GREATEST TOOLMAKERS X 42-206 
in them to escape upward thru the r r A 
exhaust tübe to ahs н athe аай Manufacturers of Hack Saws Unexcelled 
undesirable air bubbles were liberated, ATHOL, MASS. 
which would tend to spoil the illusion as 
we have already explained. As may be 
surmised, the inventor mentions in his 
patent describing this unusual sea monster, 
that his ideas can be applied to the build- 
ing of sea serpents and other strange ani- | 
mals. 

The detailed construction of the mechan- e Ex 
ical tentacles is shown in one of the illus- 
trations herewith. The spring maintains 
the canvas covers expanded cross-section- 
ally, preserving the proper contour and 
yet permitting substantial freedom of 
movement of the tentacle under the action 
of varying air pressures produced in the 
casing. The inner tube forms a collapsible 
air chamber which, by virtue of its shape, 
will cause movement of the tentacle against 
the resistance of the tapered steel spring 
shown, when air is introduced into the 
tube; the degree of the movement is de- 
pendent to a greater or less extent upon 
the amount of air which is fed into it. The || 
inner bag or sack, being within the casing, 
moves with the latter under the action of 
the steel spring. The spiral spring having 


sivas алм provider a Dat trs orl] LAGA RN LO PLY IN CHICAGO WITH 
shape for retaining these. casings ex- -THE RALPH C. DIGGINS CO. 


pended cross-sectionally, but owing to 

its coil-like form, this spring permits com- ы f " 

paratively free movement of the outer end. OU start tlying the day you arrive. Competent Instructors. 
Thus it is seen that by varying the pres- Newest Types of Planes. Gosport System of Instruction. 

sure and amount of air in the bag or sack, Thorough Ground Course, including instruction in motors, ignition, 

the difference in value of the air pressure carburetion, cooling, timing, plane-assembly, wireless, navigation, 


as compares to fe spring иШ, ran Me cross-country flying, field management. Living quarters right here 


are thus controlled to a greater or less ex- on the field. ae З 
tent. The purpose of the metal chain, isis SENROUL NOV am fs 

which has links of constantly decreasing rite for literature and enroll 

size toward the outer end, is to counteract RALPH C. DIGGINS CO. 

by its weight, the effect of buoyancy when Dept. 206 140 N. Dearborn Street Chicago, Ш. 
the tentacle tube is inflated. | 


“We know them—know that underneath the polish there’s quality through 
and through. 

























Google 





Honolulu 


comes to 


Continental 


(read this letter) 


To-day I am sending you a radio again for 
some wireless supplies. 

You are getting me delivery in fifteen days 
from the day I ate you, and that is some service 
to the center of the Pacific. 

(Signed) CYRIL 0. SMITH. 


Permanent address, A Royal School, Honolulu, 
S. 
Our Service Covers the World. 


The PHONETRON 


Electric Sound Converter 





More Than a Loud Speaker ! 


Designed for both reception and wireless 
telephone transmission in place of a 
microphone transmitter. 

Price $45.00 


ALL AMATEURS: Send for FREE descriptive leaf- 
lets about Paragon and Phonetron, the improved 
type of loud speaker. — Creco Catalogue, 25 cents. 


CONTINENTAL 
Radio and Electric Corp. 


J. DiBlasi, Sec. J. Stantley, Treas. 
Dept. А19 6 Warren St. New York 











RADIO 
APPARATUS 


SEND 10 CENTS FOR CATALOG 


Money Credited to First È 
Dollar Purchase Ж 


EMPIRE RADIO EQUIP- 
MENT CO. 


271 WEST 125th ST., NEW YORK CITY 











OUIJA, What Shall 

| Do? рала 
advertising advice write JACOBUS.” 
41 BRUEN AVE IRVINGTON. N. J. 
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The Amateur 
Magician 
(Continued from page 546) 
to your commands, but it obeys me im- 
plicitly,” and the ring again rose upon 
the upright pencil held in his hand. He 
awaited an answer from me and not find- 
ing it forthcoming explained. “Again, old 


EA 
H 
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timer, the blonde woman leaves a hair 
there." I didn't see it but I said I did. 
At any rate the photograph would show 
how it works. 

A POKER GAME TRICK 

"And suppose I were playing poker with 
you and you were supposed to get the 
seven of diamonds, which card is upon 
the top now. I would simply pass my 
hand over the face of the card, thus, and 
you would get the two of spades, whereas 
if I past it over the cards again, thusly, 
І would get the ace of hearts." 

And right there before me just as quick 
as a flash, the cards changed their íaces 
and were not removed írom the deck. 

"Oh, so simple, so simple, he said, 
“you know I hate to give these tricks 
away, because there is really nothing to 
them, but inasmuch as you want them. 
why here they are. In this’ stunt the 
forefinger of the left hand pushes some 
cards downward írom the back oí the 
pack. They are palmed in the right hand 
and then placed upon the deck. The 
fingers of the right hand are then closed 
over the deck so as to make it seem that 
some cards are being removed." 


——— Menit PH UU С 


Metal Phonograph 


Records 
By Dr. HARRY A. KNAUSS, M.D. 
(C ontin жа т п рав: 820] 

hours: The герр аге then Tokea, 
and the process goes on continuously for 
twenty-four hours, during which time 
eight sets of twelve thousand each are 
stript from the models. This makes a 
total of 86.000 halves or 43.000 whole 
records, in 24 hours. 

After the first set of twelve thousand 
is stript from its models, it is necessary 
to center and trim, after which two 
hundred halves are placed on a center 
pin, with tin between the backs, and a 
disc of copper between the fronts. 
This string of two hundred is then 
placed in an electrically heated device. 
and under pressure, the backs are 
.weated together so that the result 
is one hundred perfect playing rec- 
ords. It is thus only necessary to have 
sixty of these "stoves" in order to put to- 
gether the twelve thousand halves. This 
operation requires less than three hours. 
so that the "stoves" are ready for the next 
set of shells when they come out. 

The number of metal records and the 
speed of production are entirely dependent 
on the equipment, which costs only one- 
tenth as much as that required for thc 
corresponding production of the other 
type of record. 

The result speaks for itself. It has 
scarcely any surface noise, due to the 
ideal bearing surface of the metal needle 
on metal. It is so nearly indestructible 
that only the most extreme mechanical 
violence will destroy it. It is fireproof, 
waterproof, acidproof, rustproof, un- 
breakable, light in weight (weighing only 
six ounces, which is two ounces less than 
the common record of ten inches diam- 


iere 





eter). The metal record can be sent 
thru the mails without loss from 
breakage. It costs less for packing and} 
handling. 





Best by Test 


WE can teach you to be- 

come a Radio Operator 
in a short time under our 
course of systematic instruc- 
tion. 


Best Instructors 


Short Courses 


Latest Equipment 


Write for free booklet 


Y. M. C. A. RADIO SCHOOL 
152 East 86th St. 
NEW YORK, N. Y. 


“Best Radio School in the East" 








ductance. 
Complete, 

without sliders 5.00 
The ACE CW Inductance is un Туп, y the sai 
unit for amateur experimental work in Connection 
with CW Circuits. Comprises 40 turns of No. 10 HD 
pere Copper. space wound on a heavy formica tube 

44 in. c. d. Two heavy phosphor bronze sliders 
moving on solid X4 in. rods permit of single turn vari- 
ation and assure positive electrical contact. 
The ACE Receiver Cord Binding Post eliminates the 
harmful .**cross pull” zosulting when ordinary bind- 
ing posts are employed. ( condition causes ех- 
cessive wear and tear to take place near terminals 
or tips of the cord, eventually resulting in breakage.) 
WE CARRY IN STOCK a ALL TIMES A COM- 

PLETE LINE OF RADIO ACCESSORIES 
Send 3c in AH А catalog 


THE PRECISION EQUIPMENT CO. 
Member Incorporated Rad 
A.R.R.L. Manufacturers of Ace Radio Products sxe 
Peebles Corner, Cincinnati Ohio 
“You may pay mote but you can't buy better'' 





KNOBS 


We have a large stock of 


knobs as illustrated This 
knob is made of "'Insulate" 
and is 1 inch in diameter with 
a 5$-inch 5 threaded shank. 
Just the thing for rotary 
switches 
No. 4 Knob, each 15c; Per dozen $1.50 
Shipping weight, each 2 ozs., per doz. 1 Ib. 
OTHER BARGAINS 
Young & McCombs rotary spark gap, shipping weight 4 Ibs. $16. 99 


Young & McCombs saw tooth rotor, shipping weight 1 Ib. $4.60 
De Forest variable condenser, shipping weight 2 me аракы 
5.7 
Skinderviken transmitter button, shipping weight 4 1.00 
= К. W. semi-mounted VES shipping т: 30 
Send 15е for о our bie Mlustrated catalogue. 
deducted on your first order for $1.50 oF 
make free distribution impossible, 


к ELECTRICAL SPECIALTY co, 
Ton! 
рер аера, Pa 


тыз а may be 
-50 or over. High printing costs 


48-60 
Columbus. Ohio 


ELECTRONS: 


istry. To know one of these MEE Me. to 
understand the other. 

Send dime (coin) for our big, illustrated catalog 
of chemical laboratory supplies. Worth a dollar 
to any experimenter. 

LABORATORY SUPPLIES co. 
1416 “est Superior St ago, T! 


are tne active 
units in both 
sciences— 
бесеу 
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The actual material used in the Duramel 
Disc costs less than six cents, which is 
less than that of the common record. 

Being made almost entirely by electric 
processes, the energy used can be obtained 
at a microscopic cost per record, where 
power is cheap and figures in on a yearly 
or overhead basis. 

Thus it is seen that the metal record is 
scientifically correct. It is commercial, 
practical, and the product is indestructi- 
ble. It can be cheaply"made and it is a 


better article than the present type. 


gee ETHER нина тшшн итиини иитиитин, 


A Simple : 
Vacuum Pump 
By FRANK L. ABBOTT 
(Continued from page 533) 

Experiment.5. Take a thin piece oí 
sheet rubber, 3 or 4 inches square, tie into 
it enough sand or shot to make it sink in 
water placed in the receiver (see Fig. 9). 
Place the seal-plate on receiver and exhaust 
the air, the rubber bag comes to the top of 
the water, let the air re-enter receiver and 
the rubber bag will sink. The experiment 
shows that air can expand and contract. 

Experiment 6. Put some water, which 
feels warm, into the receiver, and close it 
with the seal plate. Exhaust the air 
rapidly; the water boils. The experiment 
shows that the boiling point of water de- 
pends upon the pressure. 

Experiment 7. Arrange an apparatus 
as shown in Fig. 10. In size it must be 
small enough to go into the receiver. The 
cork in bottle (а) ћаѕ Бееп soaked in hot 
paraffin or candle grease and fits the bottle 
air tight. Cork in bottle (5) must be loose 
enough to allow the air to go freely in or 
out. (a) is half filled with water. Place 
the two bottles as connected in the receiver 
and put the seal-plate on. Exhaust the 
air, the water in (a) flows over into (b); 








admit the air, and the water flows back into | 


(a). 


The experiment shows the expansibility | 


and compressibility of air. 

Experiment 9. 
bottle or any other strong bottle of similar 
shape. Sclect a piece of glass tubing about 
one-eighth inch diameter and 5 or 6 inches 
long, draw one end to a point but leaving 
the end open. Put the glass tube thru 
a cork that will fit the bottle. Insert the 
cork into the bottle with the drawn end of 
glass tube inside the bottle, about threc 
inches. Connect the bottle with the air 
pump by means of a short rubber tube 
(see Fig. 12). Exhaust the bottle, pinch 
the rubber tube and disconnect the pump, 
put the end of rubber tube under water and 
straighten the tube, the water will spurt 
up into the bottle. The experiment is 


called a fountain in vacuum and shows the | 


great pressure of air. Allowing the bottle 
to-fill as completely as it will shows how 
complete a vacuum the pump will make. 
Experiment 8. А convenient way to 
connect the air pump to a rubber tube is 
to get an old valve stem from the inner 
tube of an automobile, remove the core, 
and grind or file one end to a round taper 
(see Fig. 11). This will fit any size tube. 
Experiment 10. Procure a new or old 
valve stem from the tire of a bicycle; 
keep the core in it. Put this valve stem 
into a cork which will fit the bottle used in 
Experiment 9 (see Fig. 7). Put a tea- 
spoon full of water into the bottle and shake 
it up, then insert the cork, which has the 
valve stem, tightly into the bottle. Change 
the air pump back to a compression pump 
or as it was originally. Connect the pump 
to the bottle and put considerable air 
ssure into the bottle, holding the cork 
in with the fingers. Suddenly remove the 


cork and the bottle will be filled with a | 
This is a beautiful experi- | 


cloud of vapor. 
ment and shows how expanding air is 
cooled, 


ose Google 


Procure a grape juice | 





| TYPEWRITER EMPORIUM 


T o'clock is Your 
Hour of Fate 


And you decide. 


On no other hour of the day depends so much. 

The three hours following 7 o'clock may be 
used so that you get ahead—grow to be a bigger 
man, fitted for leadership, larger responsibility, 
more congenial work, a better paying job, etc. Or 
all may be frittered away in mere pleasure. 

There are 313 week-day seven o'clocks in every 
year of your life—almost a thousand evening hours 
between these seven o'clocks and the following ten o'clocks. 
fair part of these spare hours for just a few 


Every seven o'clock is an hour of decision. 





The use of even a 
ears can be made to mean SUCCESS. 


hat are you doing with your seven o'clocks? 


Let us tell you how the United Y. M.C. A. Schools, with spare-hour classes in hundreds 


of citiesand with a well organized division of 
correspondence instruction, can bring to you 
the advantages given 140.000 young men dur- 
ing the past year. The United Y. M. C. A. 
Schools stand for a quarter of a century of 
successful spare-hour teaching and new ideals 
in correspondence teaching— ‘Һе most serv- 
ice for the least money.” 


UNITED Y. M. C. A. SCHOOLS, 
Dept. 64-0, 375 Lexington Ave., New York City 


























Mark and Mail the Coupon and Let Us 
Tell You What We Can Make Seven 
O’clock Mean in Your Life. 
penne 5 
| United Y. M. C. A. Schools 
! Dept. 64-0, 375 Lexington Ave., New York City 


I am interested in 
the position or home- 
study course I have 
marked. Please give 
full information. 





-Salesman 

-Stenographer 

-Business Law -Bookkeeper 
-Better Letters -Civil Engineer 
-Business English -Surveyor 


-Factory Manage- 
ment 


Foremanship 


Mechanical Engi- 
neer 


-Draftsman 


-Electrical Engineer 
Electrician 
Steam Engineer 
Machine-Shop Prac- 


tice 
Farm Motor Me- 


hanic 
-Illustrator Architect 
-Advertising Man Building Contractor 
-Accountant -Agricultural Courses 


Poultry Husbandry 
-Mathematical 
Courses 
-English Courses 
-Foreign Languages 
-Traffic Management 


-Auto Mechanic 
-Radio Operator 

Concrete Engineer 
-Banking 


Name and 
Occupation 


AddresSS......oesssss-sososesoscesssossoooo 










DAT 
НОМЕ: 


—— — 
























Standard Underwoods 


5-Year Guarantee 





ing 
newly rebuilt, at 
much less 'ас- 






Yes, this genuine 
Standard Visible 
$ Writing Underwood 


easy monthly pay- 
ments, 


10 DAYS FREE TRIAL 


Money back guarantee. Send now 
for free book. Big bargain offer. 


2167 SHIPMAN BUILDING 
CHICAGO, ILLINOIS 


Shipman-Ward Mtg. Company 
Mont. ose & Ravenswood Aves. 





LEARN TELEGRAPHY=(iz 


D —— MORSE AND WIRELESS—--——-— 


— —À — 9 — —— — — — n M up D ee c —K а MÀ Á a Re m gm 


TEACH YOURSELF 







in half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter, THE OMNIGRAPH, 


Sends unlimited Morse ог Continental cela at 


апу speed, just as an expert operator чуо! 
Adopted by U.S. Gov't. 4 styles: Catalogue free; 


OMNIGRAPH MFC. CO. 
26L Cortlandt St. New York 











а men with training are in de- 
Electrical mand. For more than а quar- 
ter of a century this schoo! has 

been training men of ambition and limited time for the 
electrical industries, Condensed course in Electrical 
ad- 


2 2 enable 
Engineering ::- s: 
cure good 
positions and promotions. Theoretical and Practical Elec- 






fathematics.Steam and Gas Engines and Mechan- 
ical D Students construct dynamos, install wiring 
and test electrical machinery. Course with diploma 


complete In One Year 


Over 3000 inen trained. Thoroughly 
equipped fireproof dormitories, dining 
hall, laboratories, shops 

Free catalog .29th year opensSept.28,1921 
BLISS ELECTRICAL SCHOOL 

315 TAKOMA AVE., WASHINGTON, D.C. 


tricity. 


574 ` 





astic letters. 


etc., are sold. 


Gentlemen: p 
I received my vari- 
ocoupler rotor some 


time ago and it was 
even better than I had 
expected. The vario- 
coupler I am using 
sure brings the sta- 
tions in О. S. A. 
Wilson Kohli, 
351 So. Monroe St, 
Tiffin, Ohio. 





Gentlemen: 

Enclosed you will 
find an order for some 
of your small parts, 
some of which I have 
found to be entirely 
satisfactory. If this 
order is given the 
same prompt attention 
as my first, it will af- 
ford me the utmost 
satisfaction. 

W. E. Zingg, 
112 Abbott Ave., 
Ocean Grove, N. J. 





Gentlemen: 

I received the order 
you sent me in good 
condition. / certainly 
do appreciate your 
fromptness in sending 
out orders. I have 
dealt with oth.r large 


Q^ Jbečia | 


100 Park Place 
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“RASCO AAS IT" 


OR the past few months we have shown the amateur frater- 
E nity what prompt shipments mean. 
shipped within 24 hours and sometimes a good deal sooner. 
The radio fraternity today understands perfectly that the word 
"Rasco" is synonymous for service—marvelous service at that. 
We are showing a few unsolicited testifhonials on this page, 
selected at random from hundreds that have reached us, and we 
only wish that we had sufficient space to print all of the enthusi- 
This company is unique in that it sells practically 


firms, but none 
them give as much 
satisfaction as you do. 
Leonard Mayers, 
3809Hollybeach Ave., 
Woldwood, N. J. 





Gentlemen: 

I like your service. 
Herewith. find another 
order. 

W. L. Fick, 
3391 Hayward Place, 
Denver, Colo. 





Gentlemen : 

The enclosed order 
is taken from the cat- 
alogue of а friend, 
who was very enthu- 
siastic about your 
rapid · service. 

Milton Weidling, 
870 Rockdale Ave., 

Cincinnati, О. 





Gentlemen: 

Have received two 
of your “Каѕсо” Dials 
promptly, апа think 
there is nothing on the 
market equal to ''Ras- 
co” Dials, considering 
quality and price. 

Stephen S. Peszel, 
210 Fourth Ave., 

Schenectady, N. Y. 


SAY 


99% of all orders are 


no complete apparatus or instruments—only parts, raw material, 
lf you are interested in any of the goods listed 
below, it is vitally necessary that you have our catalog in which 
you will find all these goods. 


WHAT THEY 





Gentlemen?! 
I received your cat- 
alog and I ат very 
much pleased with it. 
I have two of the lat- 
est and supposed to 
be best books on radio 
and I find that there Š 
are only seven of the H 
fifty hook-ups in those t 
books shown in your E 
catalog. Your catalog 
is small in size, but I: 
have learned my les- 
son not to buy a book $ 
because it is big and 
nice-looking. 
Richard W. Silbert, 
3821 N. 13th St., 
Philadelphia, Pa. 





Gentlemen: Л 

I received the small., 
shipment of parts from 
you some days ago. 
and am much pleased 
with your promptness 
and care in executing 
the little order. I en-' 
close another order 
for an assortment of 
small parts amounting 
to $2.86. 

W. S. McGann, 
Berry, Demoville & 
Co., Nashville, Tenn. 





WE GUARANTEE : 
EUERY ORDER 








aret mem aet amm 


DEALERS 








New York SHIPPED WITHIN тоя, s 
24 HOURS — 1. ` 0000740 
THE “RASCO” CATALOG ^E" | a ет 


There are many radio catalogs, but the “‘Rasco’’ catalog marks a radical change for the simple reason that it 


CONTAINS 50 VACUUM TUBE HOOK-UPS 


This is the one and wnly radio catalog containing such wonderful free information. 
of all important vacuum tube circutis are given in clear diagrams with complete explanation. 


traudion; У.Т. 
amplifier and detector; three stage audio-frequency amplifier; short wave regenerative circuits; V. Т. 


fier; Armstrong superautodyne; radi» trequency amplifier and crystal detector; C.W. transmitters; 


lator circuit. 


This list 1s only a partial one. You must positively aee this wonderful book to appreciate it, 


It is made to fit the pocket—has heavy covers to withstand the wear and tear Which it is sure to 


have at your hands because it will be your constant companion, 


And Oh yes} Before we forget it. If you are in need of tho following, remember “‘Rasco has it.” These No. 650, Post, each, 
are only a few things contained in this catalog. Lugs, Nuts, Dials, Knobs, Washers, Crystals, Litz Wire, No. 651 Post, each 
Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Swit.h Parts, Meta! Ribbon, "o" 40.05 ^ 3 


Carbon Balls, Binding Posts, Switch Poirts, Switch Levers, Carbon Grains, 


Connectors, Threaded Brass Rod, Ground Clamps, Eto., Etc. 
The catalog contains 185 illustrations. 


free of charge. It will only be mailed upon receipt of 15c in stamps or coin 














orders. 


One trial order will make you a life customer, 
- order from the above illustrations. 


Factories: 


Mio mna 





00 PARK PLACE, NEW YORK CI 


Bharat nio on oen renta — m 





ТТТ 


Google 


Complete hook-ups 
c Just to 
name a few:—The V.T. as a detector; detector and one-step amplifier; regenerative circuit; De Forest ul- 
to receive undamped and spark signals; Armstrong circuits; one step radio eni 
radio 
telephone; 4-stage radio trequency amplifiers; radio and audio frequency amplifier, inductively coupled ampli 
self- 
rectifying 2 tube C.W. transmitter; V.T. transmitter with 6 volt battery; radiophone using plate and grid 
modulation; one tube radio transmitter and receiver; experimental 1adíophone; radiophone using Colpit oscil- 


Metal Pointers, Contact 
Points, Low Melting Metal, Carbon Diaphragms, Screws, Copper Strip, ''Spaghetti," Name Plates, Sliders, 
Mica, Switches. Resistance Wire, Variocoupler Rotors, Test Clips, Condenser Plates, Condensers, Antenna — .. 


On account of its great cost, this catalog cannot be distributed 


Remember that this business was originated with 
the sole purpose to cater to the amateur who has small 
ALL OF OUR ORDERS ARE SMALL and that is 
why your small order will never be ориза Dy us. 

ou can 


can only stick 


you once,” No. 301, х М",*%аһгеай............ each, $0.03; dozen, $0.35 
Try us witha No. 301, "а high, діа... * e thread.. .. .each, $8.63; dozen, $0.35 
500 order, No. 303% each, 30.03; dozen, $0.35 


Brooklyn, N. Y.—Elkridge, Md. 









These are our very own patterns, from 
our own designs and look mighty hand- 
some on any instrument. The slant 
shaped bottom part gives these posts a 
very classy appearance, something you 
have never seen before. The top knobs 
are of composition, the bottom parts 
brass mickel plated pobsh. This 15 
r ur posts Nos. 201-202 and 600. 

. 201, “Rasco” Binding Post, 

each, $8.10, doz. $1.00 

=z No. 6 Е Binding Post, 


о. , "Ra 
Ta thread, each, $0.12, doz. $1.25 


RASCO POSTS 

Nos. 650 and 651 made en- 
tirely in composition with а 
hexagonal brass nut in 
center. 
No. 650 has t6 machine 
screw, No. 651 has bottom 
wood screw. No. 202 is 
nickel plated at bottom 
part. 


<> 


—M 











$0.05 
No. 202, Post. each, 
ол 
est Dozem.eachstyle $0.90 — 292 
RASCO SWITCH POINTS 


Our switch points are made of brass, nickel plated and polished The 
following seven sizes have been found the most Pe 








"a 


& 
We зә зәл 234 305 3€ м7 





No. 306, 
No. 307,*%ь” dia.; 14" thick; stem 4-36, each, $0.0354; dozen, $0.40 








Just a Sample Page from our Cat- 
alog. Order from this page if you 
wish. All goods sent prepaid. 
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A Practical Radio 
Telephone Set 


By ARTHUR H. LYNCH 
(Continued from page 536) 


MMO BLEU IU A E LIE EA UA LU E I I A LFU LO A E LE 


deus in Fig. 2. It will be observed that 
the same filter circuit, which includes the 
units, (L) and (M), is used in both in- 
stances. All the units enclosed by the 
dotted lines, in Fig. 2, should be mounted 
on a separate board, so that they may be 
substituted for their equivalents, in Fig. 1. 

Fig. 3 represents a set which may be 
used for telegraphy only, where there is an 
A. C. supply available. This form of 
set wasactually used by several radio houses 
for demonstration purposes. 

Entirely assembled in a carrying case, the 
outfit, shown in the accompanying illustra- 
tion, measures 12x10x6 inches. It is ideal 
for use in connection with lecturing, as it 
incorporates a phantom antenna circuit, 
with which it is possible to imitate exactly 
the conditions which would exist were it to 
be connected to an antenna circuit. 

It has been found, in practise, that the 
filaments of power tubes will last longer 
when they are kept burning with a constant 
voltage. For this reason terminals have 
been provided, which are in shunt with the 
filament lighting leads, so that an A. С. 
voltmeter may be put in the circuit, that 
this voltage may be watched. 


LIST OF RADIOPHONE OUTFIT PARTS. 
Apparatus in Fig. 1. 








Antenna 

1, Thermal Ammeter, each............... $18.25 
1, Inductance....... vise eoe rn .. $8.50 
1, Variable Сопйепшәег................... 4.75 


Ground Connection. 





1, Battery, 227; 
1, 6 V, 80 A, Storage Bi ittery. 
10, No. "3: SpringC onnectors. Ae 
Fig. 2. | 
All parts, bearing the same markings as 
in Fig. 1 are duplicates. As previously 
mentioned, the motor-generator is done | 
away with and the filament lighting bat- 
tery may be put in the microphone circuit, 
as shown. The parts which differ from 
those in Fig. 1, are included by the dotted 
lines and follow: 
2, No. U. V. 216, 20 Watt, Rectifier Tubes 31-5 
2, Tube ЅосКез.................... 
B! 1, 200 Watt, C. W. Transformer. 
C! 2, .001 Mfd. Condensers 





A 

B 

c 

D 

E 

Е 1, Condenser, .005 mfd., 1,000 Volt...... 2.00 

С 1, Grid Condenser........ ssec ЖАР 
I 2, Rheoltalu, cree wis ае rh mere 1.20 | 
J- 1, 10,000 ohm, Grid-Leak............... 1.25 

К 1, Моѓог-депегаѓог..................... 99.00 | 
L 1, No. 21А, Fixed Condenser.. 5 2.55 

М 1, Two-coil, 150 milliampere choke. 6.00 

N 1, Single-coil, 150 milliampere chok: 4.00 | 
O 1,No. us 100, Duo-lateral coil. 1.30 | 
P 1, No. Acme, Modulation Transformer 7.00 | 
О 1,S.P. ү; T. Switch. 

К 1, Telegraph Кеу................... С 

SY еа НОЕ orien oa aoe ns. was 

T 1, Microphone............. 

U 

у 

х 





D! 1, 5 ampere, Rheostat...... 2:00 | 
Fig. 3. 

А Antenna 

€ 5, .001 mfd., Condensers, each........... $2.00 

D 1, .002 Mfd., Condenser, each.. 2.00 | 

E 1, .0008 Mtd., Condenser, each. .. 2.00 

F 2,.002 Mfd. Condensers, each, 2.00 


‘Note: The condensers, used in the feed- 
back circuit, which are the four connected 
to the four-point switch, (S!), may be sub- 
stituted by a variable condenser having a 
maximum capacity of .001 mfd. Where 
a dummy antenna circuit is not desired, 
it is possible to eliminate the condensers, 
(C), as well as the adjustable resistance, 
(К), connected to the switch, (S). Ob- 
viously, the two switches, (S and S!), will 
then be unnecessary. 

Ground Connection. 
СУИ: Inductance: i sec seno зун 7.50 

Note: The pancake inductance shown 
in the illustration may be had by using 
half of any pancake oscillation trans- 
former. In its absence, where the ordi- 
nary form may be employed, the one 
listed will serve very well. 

J 2, О. У, 202, 5 watt, Power tubes........ 
2; Standard Sockets 

R 2, Rheostats..... 

R! 1; 10,000 Ohm, Gri 

K 1, Telegraph Key........ 

СУТ 1, 200 watt, Power Transformer. 


T0 






n 


20.00 


| 
| 
From the foregoing, it will be seen that | 
the use of С. W., especially where it is | 
possible to secure an А. €. Supply, is | 
neither a costly or complex problem. | 













Certificate 
That is 
Worth 


‘5 GIVEN 


For Each Correct 


Answer To This Problem 


= е ——__ ---- - 


Pr 


A B 
Button No. 1 should ring bell A. 
bells B and С іп multiple 


B, and C tn multiple 
push buttons permitted . 


Button No 


Conditions: 
No wire should cross another. 





ELECTRICAL 
ENGINEERING 


Principles and Applications 
Easily Learned By The 
Practical Home Training of 


BURGESS 
ELECTRICAL 
SCHOOL 


BURGESS ELECTRICAL SCHOOL 


Dept. L 745 E. 42nd Street 





2 should ring 
Button No. 3 should ring bells A, 
Only standard types of 
Make 
sketch on white paper and show inside connections of buttons. 


Here is a little electrical problem 
that often comes up in house 
wiring. Read the conditions 
and send your answer. For each 
correct solution we will give a 
$5.00 certificate that is accepted 
as cash on a Burgess Home 
Study Electrical Course. We 
will send the correct answer to 
anyone who can't do it. Such 
problems are very casy for those 
who take the Burgess Course a 
short time. They soon become 
familiar with practical motor 
work, alternating currents, 
storage batteries, house wir- 
ing, generators, etc., etc. In 
fact the course covers Electrical 
Engineering Principles and Appli- 
cations as used in practical work. 
It is easy to un- gum OR ee 
derstand by any 
one mechanically 
inclined who can 
read and write. 
Letters from all 
over the world 
tell how Burgess 
Home-Course 
advances men 
to better posi- 
tions at better 
pay. Send for 
our catalog 
which gives com- 
plete information 
with many pic- 
tures and letters 
from men and 
boys who have 
made a success 
thru Burgess 
training. 


SEND COUPON FOR CATALOG 
qme m mm um cem em tt em er nim жаг 


Send free catalog of full information. 


NAME: che oes аек anc KEY EO eras 


Chicago 


| Dept. L, 745 E 42nd St., Chicago, Ill. 


|» Burgess Electrical School, 
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use 
14 Н.Р. 1740 Rpm 


$13.50 


16 Н.Р. 1740 Rpm 


MONEY REFUNDED IF MOTOR IS RETURNED AS UNSATISFACTORY 
WITHIN THIRTY DAYS 


Northwestern Electric Company 
Chicago, Illinois 


Hoyne Ave. and Tilden St. 


, GREAT MOTOR BARGAINS 


20; 0 ‘We offer a limited number of new % and М H.P. alter- 
nating current 60 cycle 110 volt single phase motors 
suitable for washing 
machines or home 


3 or more $13.00 each 


$12.50 "^ 


3 or more $12.00 each 
AT THIS EXCEEDINGLY LOW PRICE CASH MUST ACCOMPANY ORDER 


576 
LEARN WIRELESS 


AT HOME 


The Demand for Good Wireless 
Operators Far Exceeds the Supply 


The New York Wireless Institute will make you an operator—AT. 
HOME— in your spare time—aquickly, easily and thoroughly. No 
previous training or experience required. Our Home Study 

urse has been prepared by our Radio Expert, L. К. Krumm, 
formerly Chief Radio Inspector, Bureau Navigation, N. Y. Ex- 
b able to impart their ictical and technical knowledge to 

OU in an easy to ti stand way. The graded lessons 
mailed you will prove so fascinating that you will be eager for the 
nextone. The jnstruments furnished free, will make it as easy to 
earn the Code as it was to learn to talk. AU you wili have to do, 


is to listen. 
A Wireless Operator can visit all 


Travel the World Over parts of the world and receive fine 


piy and maintenance at the same time. Do you prefer a steady 
position without travel* There are many opportunities at the nu- 
merous land stations or with the Commercial Wireless or Steamship 
Companies, 


ireless operators receive salaries 
BIG SALARIES foe 125 to $200 a month and it 
E brat dc mo imle to our eating power. Men 

ractically no О! . 

who but yesterday were Wireless Operators are now 
holding positions as Radio 
Engineers. Radio Inspec- 
tors, Badio Salesmen at sal- 
es up to 



















This wonderful Set for learning the code furnished 
free with course 

Instruments and Text Books 

We furnish free to all students, during the course, he 

wonderful recetving and sending set exactly as produced in 


the tllustration. s set is not loaned but GIVEN toail 
students completing the course. 

Transmitter is the celebrated 
pes toed by мунет] Departments of the U. Easy Payments 

olleges, ‘Technical, and Telegraph Schools iamen payment 

throughout the U. S. and Canada. Start the | gown wil enroll you. 
Omnigraph, place the phone to your ear a Cape tee 
Bis remarkable inven: will send you Wire- | Phat anyone ambi- 

Peceenges the same as, though you mere | Sous. to enter the 

е 
Kose Staton E аген miles away. When | fastest rowing pro- 
you г license, e U. 'ern- | may do so. 
tost i Omnigraph-- 
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Can Human Eyes 
be Transplanted? 


By WILLIAM M. BUTTERFIELD 
(Continued from page 521) 


E 


The most noticeably remarkable opera- 
tion on the eyes heretofore attempted is the 
removal of the lens for the purpose of re- 
storing sight. It is not generally known 
that vision is possible with the lens re- 
moved, but the records seem to prove 
that indistinct, but positive vision is ob- 
tained in this way. It resembles in prin- 
ciple, the practical application of the pin- 
hole camera which can be used to pro- 
duce some very creditable pictures. 
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Pneumatic Tire 
Substitutes 
(Continued from page 515) 
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several magazines, a form of liquid filler, 
which was to be pumped into the inner 
tubes of auto tires, and which was sup- 
posed to form a gelatine-like mass, so as to 
protect against punctures for about one 
year. Nothing more has been heard of 
this proposition, and it evidently did not 
prove entirely successful. An old trick 
that boys have used on bicycles, for 15 
years ог тоге, із that of filling the inner 
tube, or at least pumping a considerable 
quantity of molasses into it, in order to 
make it self-healing in case of puncture. 
The editor recently experimented with 
large flake natural grafite, and it has oc- 
curred to us that hereisa trick worth trying. 
ун not fill the inner tube with flake 
grafite, which seems to possess a marked 
resiliency, and at the same time it forms a 
filler of the lubricating nature—possibly 
the inner tube could be filled with flake 
grafite and then inflated with air. Some 
such arrangement as this may serve to re- 
duce the trouble from blow-outs with the 
consequent total deflation. Recently there 
has been developed a so-called self-healing, 
puncture-proof inner tube and one style of 
this, which cost about as much as an 
ordinary tire-shoe, takes the form of an 
extra heavy rubber tube. 
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: A Scientist's Dream 


of Future Movies 

(Continued from page 512) 

I €—————————Á—— 
it the process could be restricted to colors 
of practically single wave lengths for each 
picture, the selection would on the face 
of it be simplified. Color is subjective as 
well as objective. For instance, yellow is 
not necessarily produced by waves of a 
very few lengths, corresponding to the 
spectrum in the neighborhood of the so- 
dium lines. A particularly puse yellow, 
as far as the effect on the eye is con- 
cerned, can also be produced by mixtures 
of colors. Thus, what seems to the eye to 
be true yellow, when analyzed by the spec- 
troscope, may show no trace oí primary 
yellow light, but only red and green light. 
The eye in such a case may seem to see 
pure yellow, but is really acted on simul- 
taneously by red and green and no yellow 
is present. 

The motion picture film would not de- 
part in any manner írom the ordinary 
film in use today. Each projector, how- 
ever, will be provided with a solenoid gen- 
erator which operates directly thru gears 
and communicates by means of wires with 
another room. In this гооп will De tne 
assistants and their respective phono- 
graphs. It is their duty to place the rec- 
ord upon the phonographs in proper 
order and at the same time to see that a 
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FREE LESSONS 
IN MUSIC 


Largest School Makes Wonderful Offer to 
Ambitious Students 


An opportunity that will be eagerly seized 
by ambitious music lovers, both young and 
old, is being extended during the summer, 
by the largest school of its kind in America, 
the U. S. School of Music of New York 
City. 

By an entirely and amazingly simple and 
easy method for teaching music—a system 
originated by this institution—more than 
250,000 pupils have been successfully 
trained in their own homes to play the 
Piano, the Violin, Mandolin, Banjo, Organ, 
Cornet, Harp, Sight Singing, Guitar, ’Cello, 
Clarinet, Trombone, Piccolo, Flute, Uku- 
lele, Saxophone, Harmony and Composi- 
tion, Voice and Speech Culture, and Drums 
and Traps. 

Atarecent meeting of the board of direc- 
tors the school decided to accept a limited 
number of new pupils to whom full courses 
of instruction will be given without charge 
in order to further advertise this new sys- 
tem for teaching music by mail. 


All those who apply at once will be en- 
rolled. Instructions will be given them at 
practically no cost; charges amounting 
merely to about the cost of sheet music, 

tage, etc. The school is located at 225 
ifth Avenue, New York City, and any one 
interested can obtain full particulars simply 
by addressing a postal to the President, Mr. 
D. F. Kemp, Dept. 13310. 











Big Jobs for YOU 







reless expansion sweeping over 
world like wilgnrel Big opportunities now open 
—on land and sea. Salaries amount to $200 to 
$500 s month. New method makes Wireless 
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record is always in place, the phonograph 
being of course operated by solenoid 
motors driven in step by the solenoid gen- 
erators connected to the operating mech- 
anism of the motion picture projectors. 
In this manner absolute synchronism be- 
tween the film and the reproduced phono- 
graphic music is possible. This phono- 
graphic music is then in turn transmitted 
telephonically by wires to the various 
theater chairs, where, by {һе selective 
switching device, the proper music may 
be obtained as desired and in exact ac- 
cordance with the particular pair of 
glasses removed from the rack on the 
back of the seat immediately in front of 
the spectator. These projectors are inci- 
dentally provided with a color filter, which 
will transmit ony red, green, or ѕоте | 
other colored light of a very pure charac- 
ter, and will conform to the variety or the 
lenses used for the reception or the vis- 
ualization of these pictures by the specta- 
tor. 

The general idea would be to find by 
experiment for each colored projection а 
glass or colored celluloid which would 
only permit the light of one projector to 
pass thru it. Suppose we had two pieces 
of glass, one which would only permit a 
certain colored light to pass thru it. It 
is perfectly evident that if over this we 
placed a second glass which would only 
permit the residual colors of the spectrum 
to pass, darkness would ensue. The first 
glass would be opaque to the colors pass- 
ing the second, and the second glass to 
those past by the first. 
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Can We Make Rain? 


By Prof. T. O'CONOR SLOANE, Ph.D.,LL.D. 
(Continued from page 500) 
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Carl 
pointed out, wherever you find а suffi- 
ciently intense ionization, there, also one 





may expect to find active nucleation, and | Present Position 
water | Address . 


conjointly the condensation of 
vapor, which may be in the vicinity of | 


the nuclei so produced; but, as several 


authorities have pointed out, if ло water | 


vapor is present, there can be no condensa- 
tion or rain. 
USING X-RAYS TO PRODUCE RAIN. 
Mr. Balsillie’s scheme was illustrated 
and described at length in the Feb. 1919 
issue of this journal. 





ency 
Barus of Brown University һаѕ | DBusinese Letter-Writing 


It is well known that X-rays produce, 


strong ionization and it was this prop- 


| erty or virtue of the X-ray that Balsillie 


intended to make use of in causing the 


rain. The poweríul X-ray tube is sup- 
ported just below the balloon, the latter 
having a metallized surface. which is 


charged to a potential of about 300,000 
volts. 

Our illustration shows an idea of Mr. 
H. Gernsback which was printed in the 
May 1911 issue of Modern Electrics. The 
idea comprises a tower several thousand 
feet high extending straight up into the 
atmosphere. Half way up we find a num- 
ber of large spheres rotating around the 
lower tower which is stationary. These 
spheres are spiked, in other words they 
have innumerable little points, the idea 
being to dissipate the electric energy and 
thereby ionize the air. 

The top of the tower comprises the huge 
aerial system such as used for the wireless 


now-a-days and this part of the tower re- | 


volves. High frequency discharges are let 
loose from these wires in case of fog, 
which will be precipitated as moisture. It 


is interesting to know that altho Мг. | 
at that time was| 


Gernsback's project 
merely a dream, the idea has recently 
been tried in London to dissipate the fa- 


mous fog and some encouraging results| £ 


were obtained. 








Home Study 
BusinessCourses 


The urgent need of business today is for 


high- salaried executives, managers and depart- 
mental specialists. Under the le Problem 
Method you can get, in your spare time at home 
by mail, under expert guidance, training which 
parallels actual business practice. The {ш iver- 
sity's staff of 1750 people includes 450 business 
authorities, educators and assistants ready at 
all times to give prompt counsel and advice to 
cnrolled members on any business question or 
»roblem, This is a service not obtainable from 
aay other educational institution, 


of remarkable records 
made by, LaSalle trained men; also 
Ten Years’ Promotion in 


can do for 
a NOW. you. 


—LaSALLE ЕЗ EXTENSION UNIVERSITY 
The Business Institution in ou 


Banking and Finance 
ere Accountancy DC. P. A. Coaching for 
Advanced Accountants 


Traffic Management— 
— and Domestic Modern Foremanship 
Accounting and OPersonne! and Employ- 
Management 


ü 


Station M 


Name....... 















Sousa gives you inside secrets of his 











success; tells how you can «uickly 
learn saxophone, cornet, trombone— 
any band or orchestra instrument 
Develop your musi: al “bump” for 


profit and pleasure. 


Free Trial; Easy Раутел s 

on any Conn Instrument, 
Easiest playing and best 
ed because built by ex- 








elusive proc "s. Used by 
world’s greatest artists, Bend 
posteal tocay for free Bock 
and details of Free Trial, Easy 
Payment Plan. 


C. С. CONN, Ltd. 


1056 Conn Building, Elkhart, Indiana 








Wanted: Railway Mail Clerks 
$1600-$2300 > | 


rmm 











FRANKLIN INSTITU е 








YEAR Dept. R*8*, Rochester, М. f. 
-Send те, witheut 
Hundreds > arge, (1) samp ie R: alle ey 
Needed Ma Cle aminas non 
Ki e ions. К ) schedule show- 
ng places o Fall examinations 
MEN (з) hist ot many Government 
BOYS Q Jobs now open. 
OveF TT. MAMB x oec ыза Р 
ФЕРМ TAY EIP сеооа 
tler. Learn at home by Џ 
derful ^ 
A mee EIS 
"WES Secret holds, blocks and tri ke 
\ 535% fte grong. hearth, Handie 







W. & Анн» Diva. 


vanati DUKND, 
Om: 


Get This Valuable 


HAND BOOK 


of practical everyday prob- 
lems and shortcuts in 


ELECTRICITY 


covering drawings_and diagrams of Electrical 
Machinery and Connections—Starting Boxes, 
Elevators, Controllers, Street Car Controllers, 
'Transrormor Connections, Lighting Circuits, ete., 
ete. 

Calculations, Simple Electrical Mathematics, 
Wiring Tables, Alternating Current Calculations, 
etc. 200 formulas, with problems worked out, 
showing their use. 

Price $1.00 Postpaid. 


If you decide not to keep it, your money will be 
returned, 


Here’s a Complete Manual of 


AUTOMOBILE 


Electrical Wiring, Lighting, Starting Batter- 
les, etc. 








es covering all automotive 
257 electrical sketches. 
Price $2.00, 

or money 


Nearly 500 large 
electrical information. 
270 complete wiring diagrams. 
Postpaid. Satisfaction guaranteed 
refunded. 


THE BURGESS COMPANY 


Yorke Burgess, President 
Consulting Electrical Engineering 


750 E. 42nd St., Dept. L Chicago 


Power Plants, R. R. Signals, Electric Railroads, 
Motor Troubles and Industrial Problems. In- 
formation Furnished on Electrical Subjects. 
Inventions and Patents Perfected. 





manently stop 

weeks’ time. A 
The Lewis School for Stammerers 

40 Lewis Bidg., 71-77 Adelaide St., Detroit, Mich, 











Science and Invention for October, 1921 





inima nan 


i 
i 
E 





Bookworms 
By WILLIAM R. REINICH 


(Continued from page 513) 
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The silver-fish will nibble the coated 
papers and developed photographs. 

One will often notice among papers or 
books, tiny little insects, although it takes 
a sharp eye, so rapidly do they run to 
hide in a crevice or to get on the under 
side of the page. These are known as 
book-lice, and although at times they are 


| very numerous, no proof has been pro- 


duced of any serious damage done by 
them. 


Leather bindings are subject to the at- | 


tacks of beetles and the roaches. The 
beetles bore holes into them, while the 
roaches eat pieces of the leather. Both are 
attracted by the fats and oils left in the 
leather, even after the leather has been 
tanned. 

The cloth bindings are often ruined over 
night by the roaches, who seem to have 


a great desire for the dyes and pigments | 


used in dyeing and filling the cloths. The 
roaches suck the pigments and dyes out of 
the cloth, leaving many discolored spots. 

Many remedies have been proposed and 
tested. What one experimenter will call 
a success will be named as a failure by 
another. Various varnishes, 


placing the books in airtight boxes and 
subjecting them to a fairly high degree 
of heat or the effects of poisonous gases 
have been tried and success is doubtful. 
The bookworm, like the classics, continues 
to live. 













No falling off in sales demanded 
the price reduction of Corwin 
Dials. The high quality of the 
finished dial, plus their accuracy 
and ease of operation, would jus- 
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cost. 
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Expert 
Testimony 


“YN my 18 years of using broom handles, 
screw drivers, and other handy things 
to locate sounds with, I have never had 

anything that could beat the Stethoscope. 

If I could not get another, $100.00 would 

not buy mine." (From an automobile ex- 

pert, name on request.) 





By following the directions on 
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Mechanical Stethoscope 


will enable you to detect instantly, any 
knock, grind, or other trouble anywhere 
in your car—as well as an expert auto 
mechanic. 

The Stethoscope is equally good for a 


gas engine, motor generator, or any other 
type of running machinery. A little prac- 
tice with the Stethoscope will make you as 
proficient as a mechanic with years of 


experience. It will save you many times 
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Radio Specials. 


for October 


Roller Smith Radio Fre- 
quency Amp. Meters. . Were $7.50 
























Now 5.75 

Western Elec. Phones...Were 15.00 

$ Now 12.00 

Intetphone House Sets... Were 13.00 

Now 10.00 

Unmounted Chokes. Each .05 
B Batteries Variable, large 

Size .Were 3.00 

Now 2.50 

‚ Large size Variometers ..Were 8.00 

Now 6.75 

Were 6.00 





Smaller size Variometers. 






Now 4.40 








Detector Pane's 
(as illustrated) 


$5.50 







One Step Amplifier Panels same type 
as illustration with amplifying trans- 
former and telephone jack 
abtacbed. ............. ..$12.50 
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Testing Insulators 
and Controlling 
Power Systems 

by Radio 


(Continued from page 535) 
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them, so that the test experts, who are 
to use this apparatus for spotting defec- 
tive insulators, can try out the whole af- 
fair and familiarize themselves thoroly 
with the effects obtained. It will be found 
that when traveling parallel to a high ten- 
sion transmission line, a steady humming 
note will be heard in the receivers, due 
to the current produced in the loop an- 
tenna by the electro-magnetic field sur- 
rounding the wires on the transmission 
line. Ву. employing suitable filter circuits 
for tuning out this sound it could be elimi- 
nated, but once the operator becomes ac- 
customed to it, this will not be found 
necessary. 

Our second illustration shows another 
idea suggested by Westinghouse experts 
namely, that of controlling sub-stations on 
large electric power distributing systems 
by radio. The radio control station, fitted 
of course with а sufficiently powerful 
transmitting set, is located at the main 
central station of the system. In the 
radio control room there are switch-board 
panels containing the necessary volt-and 
ammeters connected to the different dis- 
tributing circuits to and from sub-stations, 
so that the radio operations can be checked 
up. The transmission and reception of 
radio signals has now become so well de- 
veloped that they may be relied upon more 
in many cases than wire systems, par- 
ticularly in time of storms, when lines 
are liable to be blown down. 

The electrical engineer has borrowed the 
ideas developed by his co-worker, the 
radio engineer, and has fitted them іс 
his “scheme of things” when it comes to 
laying out great electrical distribution sys- 
tems. Special selective relays have been 
devised which represent a wonderful ad- 
vance in the technique of radio control. 
Much of this control work has been 
made possible by the advent of the va- 
cuum tube or audion, which is always 
sensitive and ready to pick up and inter- 
pret any radio signals which may be ге-! 
ceived on the antenna. So now we find 
that a radio expert controls the opening 
and closing of switches at a sub-station 
located possibly 25 to 35 miles away over 
the mountains, simply by opening and 
closing his key. Rotary converters start 
up and stop at his command, while 100,000 
volt switches fall into and out of step, 
sending the invisible electrical energy over 
the fine copper wires which lead over hill 
and dale for distances of 150 to 200 miles 
or more. 


BLOOD PRESSURE CONVICTS 
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MURDERER 
Scientific instruments were used recent- 
ly to determine what William A. 
Hightower knows of the murder of 


Father Heslin, the crime with which he 
is charged. Ilightower was subjected to 
a severe cross-examination while delicate 
recording instruments indicated changes in 
his heart action and respiration as he 
answered leading questions. 

When he was asked point blan: if he 
murdered Father  Heslin, ITightower's 
blood pressure went up 32 millimeters, ac- 
cording to August Vollmer, Chief, and Dr. 
J. A. Larsen, medical adviser, to the 
Berkeley Police Department, who con- 
ducted the examination. 

An "open verdict" that Father Heslin 
came to his death "either by blows on the 
head which fractured his skull or by two 
gunshot wounds" was returned by a Cor- 
oner's Jury today. 








Take this Short Cut to 
Accomplish Your Ambition 


The field of electrical engineering offers 
wonderful opportunities for trained men to 
direct and carry out great industrial and 
commercial projects. Get a thorough and 
Practical training here in our course of 


Electrical 
ineering 


with B. S. Degree in 3 Years 


A faculty of specialists is leading hundreds of 

ambitious young men to sure success. hy not you? 

you are lacking some preparacory studies you 

can make them up here as you go along. is is an 

exceptional opportunity to ome an electrical 
engineer in the shortest possible time. 


ELECTROTECHNICS 


From 1 to S аы in this course makes you a com- 
pletely train. electrotechnician— prepared to fill 
such positions as general plant superintendent, 
director of construction, superintendent of mainte- 
nance, chief draftsman, etc. The electrotechnician 
is the пап between the Electrical Engineer and the 
Electrician—a well-paid position a steppi 
stone to higher executive work. А grade school 
diploma or equivalent admits you without examina- 
tion. New terms open every hice months. 


PRACTICAL ELECTRICITY 


In this complete 6-months' Electrical Course—8 
hours daily—you can learn house, factory and theatre 
wiring, testing and meter work, A. C. and D. C. 
motor installation, repairing and maintenance; in- 
cluding shop work in A. C. and D. C. Armature 
Winding and all necessary mathematics. 

A 3-months' Course in A. C. and D. C. Armature 
Winding ога 3-months’ Course іп Light and Motor - 
Wiring is offered to those with limited time and 
means. 


MECHANICAL DRAFTING 


‘Drafting is the stepping stone to many executive 
positions. Draftsmen are always in demand—and 
can always earn a good income. Learn it at day or 
evening sessions. 


AUTOMOTIVE ELECTRICITY 

Electrical specialists who instinctively di 
and locate automotive electrical troubles command 
p and are well paid. Command the 

ig j ialize їп starting, lighting, ignition 
and storage batteries. 

There are millions cf automobiles, motor trucks. 
tractors, motorcycles. air craft, farm lighting plants— 
and but few real experts who can put ir fingers 
right on electrical troubles. Eight specialists teach 
this course on actual standard equipment— 3 months" 
day school, 9 months' evening school, or through 
home-study. 

Fall classes are now organizing. 

Fill out the following coupoa and mail it today. 


GEHOL of ENGINEERING 


Iwaukee 
FOUNDED 1905 
commen gx зин Dp omo Rm ZR SHE CSTR GN CU Gu DA USO ND DS ce өш um ги эш GG шл OO тысы яз 
School of eering of Milwaukee, 
Dept. S.1.-8 147 Broadway, Milwaukee, Wis. 
Without obligating me in any way, pleage mail free 
illustrated book and further particulars on the course I 
have marked with an X. 
C Electrical Engineering 
C Electrotechnics 





C Drafting 
C Automotive Electricity 
day © evening C home-study 





Practical Electricity— 
C 6 mo. complete course 
C 3 mo. Armature Winding course 
C 3 mo. Light and Motor Wiring 


Name... cse эз», heey Address, . 22 ceci sz 
Cities vir АКЛАУ АТОО El I POPE аваа 
REG УЛ ЛО TIPPS Education.............. 
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Science and Invention for October, 1921 


Opportunity Ad-lets 


А LE will find many remarkable opportunities and real bargains in these columns. 


made every month by reliable firms, dealers and amateurs from all over the country. 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


Dies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 


of the month. 


Advertisements in this section twelve cents a word for cach insertion. in 
should accompany all classified advertisements unless placed by an accredited advertising agency. 


accepted. 


Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. 
issue must reach us not later than October 22, 


Advertisements for the December 


Name and address must be included at the above rate. 


Cash 
No advertisement for less than 10 wards 


Objectionable or misleading advertisements not accepted. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y. 


Aeronautics 
Boys, build this three-foot model aeroplane. Parts 
complete, $1.50. Circular free. Aero Shop, 3050 
Hurlbut Ave., Detroit, Mich. 
үти" —X—— 
Automobiles 
Automobile Owners, Garagemen, Mechanics, Repair- 
men, send for free copy of our current issue. It con- 
tains helpful, instructive information on overhauling, 


ignition troubles, wiring, carburetors, storage batteries, 








ete. Over 120 pages, illustrated. Send for free 
copy today. Automobile Digest, 511 Butler Bldg., 
Cincinnati. 
———Á—"———— 
Automobile Accessories 
Money Making Battery Charging Outfits. Air Com- 
vressors automatic. Easy monthly payments, Write 


us, Hobrosco, Troy, Ohio. 


56 Miles per Gallon made with new patented gasoline 
Vaporizer. Write for particulars. Vaporizer Co., Pukwana, 
South Dakota, 


ТТ S 


Ford Owners 


Wizard Battery Charger for Ford cars, charges 6-volt 
battery from Ford magneto, Attached to Ford in few 
minutes. Guaranteed to work perfect. Hundreds in use. 
No more oil lamps, electrify your Ford. Price $6.95, 
postage prepaid. Send money order. Agents wanted, 
Write for circular. Wizard Mfg. Company, 208 Jefferson 
St, Portland, Oregon. 


Fords run 34 miles per gallon on cheapest gasoline 
or half kerosene, using our 1921 carburetor. Increased 
vower; styles for all motors; attach yourself. Money back 
guarantee; 30 days trial, Вік profits to agents. Air 

Carburetor Со., 1511 Madison St., Dayton, Ohio. 
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Motors, Engines and Dynamos 


Electric Motors, Lighting Generators, attery 
Charges. Easy monthly payments. Write us. Hob- 
bartsco, Troy, Ohio. 


Small Motors and Generators, 1-4 h.p., $18.50—1-2 
h.p., $38.50—1 h.p., $68.50; 6 v. charging generators, 
$10.50 each. All sizes both motors and generators up 
to 5 h. p. in stock at all times, Bargain prices. Motor 
Sales Dept, 12 West End, Pittsburgh, Penna. 


Electric Motor Construetion. Learn how. Complete 
outfit, instructions, blue prints $2.00. give Prints only 


250e. A. Е. Cassell, Box 355, Oradell 
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Motorcycles—Bicycles 


Used Parts for all Motoreyeles. Schuck Cycle Ce., 
1922 Westlake, Seattle, Wash. 


Don't Buy a Bieyele Motor Attachment until you get 
our catalog and prices. Shaw Mfg. Co., Dept. 1610, 
Galesburg, Kans. 


киттин LEHMAN VITE LOVE HIE AE I I иии тиюне 


American Made Toys 


Manufacturers wante! or large production and home- 
workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Bills, 
Wild Animals, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fighters, Wagtail Pups, Put and Take Tops 
and hundreds of other articles. Hundreds and thou- 
sands made complete per hour. No experience or other 
tools needed. Bronze Casting forms complete outfit 
from $5.00 up. We buy these goods all year, paying 
fixed prices. Contract orders placed with manufacturers. 
Exceptional high prices paid for painted goods. An 
enormous business for this year offera industrious men 
an excellent opportunity to enter this field. Write us 
only if you mean real business. Catalog and informa- 
tion free. Metal Toy Manufacturing Co., 1696 Boston 


Wosd, New York 
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Art 
Art Lovers, send your name, no moncy. О. W. Miller, 
CIBO Tie o INPS LS TOE oeaiei 
Agents Wanted 
Salesmen: Make extra money easily. Nell our Ac- 
cident апі Sickness policies іп your spare time. 


$5,000 death, $25 Weekly benefit for $10 yearly. 
Address Underwriters, Dept. N11, Newark, N. J. 


Fast Selling Goods, every description; source of sup- 
ply, Samples 25c. Harvey Teeple, Decatur, Indiana. 











Agents Wanted —Continued Р 

Agents. Kig returns, fast office seller; particulars 
and samples free. One Dip Pen Co., 12 Daily Record 
Bldg., Baltimore, Md. 











Books— Continued 


Perpetual Motien, by Percy Verance. 
the efforts to discover same from earliest 
present, 


A history of 


days .o the 
together with a scientific discussie, regard- 


























_ Agents—200 per cent. profit, Wonderful little article; | ing the possibility of its ultimate achievem t. Pro- 
something new; sells like wildfire; carry in pocket; write | fusely illustrated, 357 pages. Price Postpaid, $2.00, 
at once for Free Sample. Albert Mills, Gen. Mgr., 5119 | The Enlightenment Speefalty Co., 305 Fourth St, 
American. Bldz., Cincinnati, Ohio. _ ___ | Edwardsville, ni. 4 идоф. 
Quick action paint varnish remover simple formula Concordia Magazine, Quarterly, 9 Water, ~ York, 
$1.00. Martinek Company, 1 Humphrey, Corona, N. s үи: printa Кен) коз, Current Events, Poetry, 
Agents. $60 to $200 a week. Free Samples. Gold | Formulas and Plans, Send $1.00 for Three-Year sub- 
sien" Letters for Store and Office dans, Anyone sorption. Sample copy 10e. _ — P 
can do it. Big demand. beral offer to genera ack Issues of this and other magazines supplied by 
Agente. Metallic Letter Co, 4337 М. Clark St.,| Boston Magazine Exchange, 107 Mountfort St., Boston, 
Chicago. р кеуде 3i ы 





Auto Owner Tire Agent wanted each locality to use 
and take orders for hand-made Mellinger extra ply and 
cord tires; guaranteed by bond for 8,000 and 10,000 





miles (no seconds); shipped prepaid on approval; get 
your tires free; по capital or experience required; 
make $100 to $300 weekly. Write for wholesale 
prices and sample section. Mellinger Tire Co., 929 
N. Oak, Kansas City, Mo. 

Free. Formula Catalog. Laboratories, Boylston 


Building, Chicago. x 
Self-Threading Needles and Needle Books find sale in 


every home; fine side line; easy to carry; sample free. 
Lee Needle Co., 117 East 234 St., New York 








article plan is а 





Agents. Our soap and toilet 
wonder; get our free sample case effer. Ho-Ro-Ce., 
138 Locust, St. Louis. k E 
Polmet Polishing Cloth cleans all metals.  Retalla 
25 cents. Sample free. Gale Co, Inc, 15 Edinboro 
Rt., Boston. 








$13.95 Goodyear Raincoat Free. Goodyear Mfg. Co, 
1890-C Goodyear Bldg., Kansas City, Mo., is making 
an offer to send a handsome raincoat free to one person 
in each locality who will show and recommend it to 
friends. If you want one, write today. 


Commission Man to represent manufacturer of high- 
grade Tire Patch with unique selling proposition. Can 
appoint salesman, etc. Can be handled as side-liae. 
Sells to Garages, Tire Stores, Accessory Stores, etc. Very 
easily handled and profitable line. Address Sales 
Manager, Box 73, Ithaca, Michigan. 


Why Many Men Are Old at Forty. Our illustrated free 
booklet holds much of interest to men troubled with 
headache, sciatica, painful and tender feet, disturbed 
slumber, prostate gland disorder and other painful con- 
ditions peculiar to men of middle age and past. Write 
today for your copy, it will be sent free without obliga- 
Чоп. Address Electro Thermal Company, 4525 Main 
St., Steubenville, Ohio. 


Make $25 to $50 week representing Clows' Fameus 














Philadelphia Hosiery, direct from mill—for men, 
women, children. Every palr guaranteed. Prices that 
win. Free book “How to Start’ tells the story. 


George Clows Company, Desk 27, Philadelphia, Pa. 


Signs for Stores and Offices. Entirely new. $50 
week easily made. Assorted working samples 35е. 


Chicago Sign System, E. 326 River St., Chicage. 


Any Man handy with paint brush can start new me- 
chanical business on nearly nothing; needed everywhere; 
wonderful profits: experience not required. John Brace- 
land, 1453 So. 9th, Philadelphia, Pa. > 

350“; Profit; Big Repeater. КЇезапгїе Magic 
Clotheswashing — wonder. Sells 95е. 19е. 
Samples Free.  Bestever Products Со., 1911 710, Irving 
Park, Chicago, э 9 
- Big money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50: make $1.35. 
Ten orders daily easy, Write for particulars and free 
samples. American Monogram Co., Dept. 71, 
Orange, №. J. 

We Pay $10 a Dav for good live hustlers ‘aking or- 
ders for INSYDE TIRES inner armor for automobile 
tires. Guaranteed to give double tire mileage, Any tire. 
Prevent punctures and blowouts, Enormous demand. Low 
priced. Big opportunity for the right man. Write quick 




















for territory, American Accessories Cn., B-184, Cin- 
cinnati, Ohio. 
ammini onire ommum 
Books 

Mind-Reading? (Any Distance) Simply wonderful, 
yet wonderfully simple. 30e.  ''Hynnotism'' Banishes 
diseases, Others influenced beneficially. Astounding 
exhibitions given. 25 practical, easy lessons, 


1.00. 
“Hypnotic Wonders’’ frece. Science Institute, SC6435 


North Clark, Chicago. 





Agents are Coining Money with our Guaranteed Water 
Proof Aprons, Sell on sight. $4.00 dozen; 200 per cent 
profit, As manufacturers we undersell all competitors. W. 
Schaffuss Corporation, 121 Prince St., New York. 


Capitalize Your Spare Time easily and pleasantly. 
Make $10 where you now make $1.00. No experience or 
capital required. М. Stacey, 4020 Crutcher St., Dallas, 
Texas. 
ents: Big Profits, no competition. Make $5.00 to 
$15.00 daily selling our beautiful Scripture Text Calen- 
lars, Agents now selling from 10,000 to 50,000 yearly. 
Write now. Messenger Pub. Co., Dept. L, 314 W, Su- 
verior St., Chicago, TII. 


Newest Thing Out. Lithogram initials for automo- 
















biles, motorcycles, canoes, golf sticks, tennis racquets, 
ete. Anyone can apply them in a jiffy. Sell to every- 
hody. Set costs 15¢.; brings $8.50. Fast sales 
anl big daily profits for agents. 


Write for „catalog. 
*tthocrem Company, Desk 1^. East Orange, N J. 


Google 


Complete course $2.90 
913 Chamber 


Jiu-Jitsu for  self-defense. 
postnaid. Guaranteed. Nishodo Book Co., 
of Commerce Bldg., Los Angeles. 

Sexology Books only for professional and advanced 
student readers. Forel, Krafft-Ebing, Kisch, Roble, 
Ellis, Freud, Key and other authorities. Sent in sealed 
envelopes. The Modern Book Society, 228-230 West 
52nd St, New York City. 

Send 50 cents for year’s subscrintion to amateur 
chemical magazine. W. V. Molitor, Swedesboro, N. J. 


A new book. In the land of the living dead, by 
Prentiss Tucker. А fascinating story of а mystic's 
experience during the Great War, both проп the seen 
and the unseen planes. А few chanter headings are 








anpended—A Visit to the Invisible Planes, A Sergeant’s 


Experience After “Passing Out," Rack to Farth—A 
Pretty Nurse, Helping a Slain Soldier to Comfort 
His Mother. 168 pages, cloth, $1.50 Postfree. Fellow- 
shin Press. Рот 132. Oceanside. California 


22. 





~ Books on all subjects. New and 2nd-hand. We fini 
any book printed. Send want-list, and 8e for catalogues. 
None free. Bargain Book Store, 520 South State Street, 





Chicago, Ilinois. 

Free. Upon request I will send you illustrated liter- 
ature describing the following entitled books: Astrology, 
Character-Reading, Clairvoyance, Concentration, Enter- 
tainment, Healing, Hypnotism, Mechanics, Mesmerism, 
Mysticism, Occultism, Personal Magnetism, Sal ie 
ship. ике, зыр; ,Mediumship, wt Yogi 

osophy, Gazing rystals, etc. А. 7. Mar 
J. O. O.. Burlington, Ia. Pages 











Opportunities 


itation Gems. Instructions, par- 
Laboratories, Box 1311, Hous- 





Big Profits Maki 
ticulars, 10c. Industrial 


ton, Texas. 


One-Armed Men Play Cards! I shuffic, deal and hold 
cards with one hand with my own invention, Highly fin- 
ished, artistically designed machine, Weight, llb. Size, 
6” x 8”. No cogs or springs. Simple to operate. $5.00 
postage paid. Victory Card Playing Machine Co., 1148 
Hancock St., Brooklyn, N. Y. 


Substantia! Manufacturing Corporation wants capable 
men to establish branch and manage salesmen; $300 
upward necessary. Will allow expenses to Baltimore as 











explained. Address Secretary, 603 N. Eutaw St, Balti- 
more, Md. Ss 

Enter a New Business. Earn $3,000 to $6,000 
yearly in professional fees making and fitting a foot 


specialty, openings everywhere with all the trade you 
can attend to; easily learned by any one at home in а 
few weeks at small expense: no further eapital re- 
Quired; no goods to buy; job hunting, soliciting cr 
agency. Address Stephenson Laboratory, 18 Back Bay, 
Boston, Mass. 


Convert each spare moment into cash. My new, digni- 
fled methods, requiring no investment, no merchandise 
nor peddling, will enable you to increase your income 








0 per cent. Immediately, without study, capital, ex- 
регіепсе or delay. В. Graham Stokey, Box 798, Dallas, 
Texas. 

Join National Institute Inventors. 118 Fulton, New 
York City, strong protective membership society. Will 
secure, develop, manufacture, market patents. Dues $10. 
Booklet free. 





'*'Meney-Talks." The Business magazine published 





for progressive people. Send for sample copy. P. O. 
Box 236-B, Newark, New Jersey. 
Successful Master Painters and Decorators carn $3,000 


to $10,000 yearly. You'll succeed with our help. Mont- 
gomery Painting Co., 313 Thatcher Bldg., Pueblo, Colo. 

Build Ice Machines. Drawincs, patterns, castings, 
compressors, 4 sizes 60 to 1,000 capacity. Address 
Advance Pattern Works, Milwaukee, Wis.. 314 11th Ave, 

$10 daily refinishing chandeliers, brass beds, aute- 
mobiles by new method, without capital or experience. 
Free paticulars and preofs. Write today.  Gunmetal 
Co., Avenue D, Decatur, ТЇЇ. 


Our Associates are building $5.000 to $10,000 fn- 








comes, or better. Опе reports $24,523.43 earnings last 
year. Another cleared $8,039.07 in March. Names 
of these and many others on request. Our book telle 


all. Get it today. American Collection Service, 811 


Cass Building, Detroit. 

Chemical Expert will furnish formulas and trade sec- 
rets. All lines. Lists free. W. L. Cummings, Ph.D., 
238 Gordon Ave. S; Y. 
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Chemistry 


Wonderful Experimental Book. Make your own Chemi- 


cal and Scientific Apparatus, tests solutions. Over 100 
original Experiments. 76 pages, fully illustrated. 25 
cents postpaid. No stamps accepted. Descriptive eir- 
cular for stamp. Palmers Electrical Equipment Co., 
Palmers, Minn. 


Experimenters—We carry a complete supply of рЇйє-- 
ware and chemicals for your laboratory. Catalogue 5 cents 
National Scientific Supply Co, 241 Pa. Ave, N. W.. 
Washington, D. C. 


Chemical Experimenters. 
Glass Tubing 75е pound. Ringstands with two rings 
$1.25. 500CC Flasks 27c. Thistle Tubes 12 in. long 
18¢. Test Tube Holders 21c. Set of Radio-Active Min- 
erala 60c. Add postage. Four cents for catalog. Enola 
Sefentifie Co., 1105 Florida Ave., Washincton. D. C. 
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HERE'S no trick about it. First of 

all, Electricity, the greatest force 
of today, offers unlimited opportuni- 
ties to the trained man. Thousands 
of big-paying positions are open to 
“Electrical Experts." 


Then, my Moped. in fact my pus 
work isin pr Didier de Elec- 
trical Experts" for big-pa in 
the Electrical Field. do this 
much ics Bcc 
"ourse in Practical Electricity. 


Earn $3500 to 


. Your Success is Certain 


Decide today to fit yourself for a big-pay job 
in this fascinating field. With my help you 
will climb surely, steadily and swiftly upward. 

The success of my system of putting ambi- 
tious young men into the big-pay class has been 
proved over and over again, and this success 
makes it certain that I can put уои into the big- 
pay class also. Yes, I can qualify to step 
into the $3500 to $10,000 a year eld. 


L. L. COOKE, Chief Engineer, Chicago Engineering 
Works, Dept.2X , 1918Sunnyside Ave., Chicago. i 
Dear Sir; Send at once your Big Free Book, How to 
Become an “Electrical Expert,” ob. full particulars of 
your Free Outfit and Home Course — all fully i 
prepaid, without obligation on px part. 


n | 


Name........ T«———————— S | 


7 С ЖНА ТН ОГУЛ DITE [| 
103 





a 
3i 
ШР 





As Chief Engineer of the Chicago 
Engineering Works, J know exactly the kind of 
training a man needs to get and hold a big-pay 
job—and I give my students that kind of training 
without any fuss and frills—with no big words, 
no useless theory, no higher mathematics, just 

plain every day, easy-to-understand English— 
that" s all. A 16-year-old school boy can under- 
stand everything in my course. I train my stu- 
dents at home, step by-ste», lesson-by-lesson, to 
become "Electrical Experts" and a man 
with this training is in constant demand, 
at $3,500 to $10,000 a year. The records 
of hundreds of my students prove that“The 
Cooke Trained Man is the Big Pay Man." 


Be an ElectricalExpert 


$10,000 a Year 


So sure am I of this that I will positively 
guarantee under bond to return every cent paid 
me if you are not entirely satisfied that my 
Course in Electricity is the best investment you 
ever made. There's no chance for failure here! 


Free Electrical Outfit 


I give each of my students a splendid :outfit of fine 
electrical tools, materials, instruments, etc., absolutely 
F You do practical work at home, right from the 
start. These tools will help you pay for your course 
in picking up spare-time money. 


Get Started Today —^ Write Me 


I want to send you full particulars, showing you how 
my Course in Electricity will mean success and Bigs Fay 
for for yor; I want to send you a copy of my Big 

‘How to Become an Electrical Expert 

This book has started hundreds on the road to a real 
future. Use the coupon TODAY-it's the first step 
towards bigger pay. Yours for success! 


L.L. Cooke. CHIEF ENGINEER. 


Снісдво ENGINEERING WORKS 


Dept. 2X ,1918 Sunnyside Avenue; Chicago. 
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HE recent announcement of Senatore Marconi 
stating that he feels convinced that certain 
radio signals, which he has received on an 
enormously long wave length, come from 
the planet Mars, has stirred anew the imagina- 

tion of laymen as well as of scientists. 

The scientific world is preparing feverishly for the 
great opposition which takes place between the two 
planets in 1924. At this time Mars will come closer to 
the earth than it will be for several generations. The 
distance in 1924 will be about 35,000,000 miles—a mere 
trifle, astronomically speaking. 

We have always upheld the contention that there is life 
on Mars. All conclusions, scientific as well as other- 
wise, point to this. The telescope reveals to us that 
Mars has an atmosphere the same as our own, with the 
difference that the Martian atmosphere is probably very 
much more attenuated. We know that there is water on 
Mars, because we can see its polar snow caps. These 
snow caps melt on Mars every season. We can also see 
how the advancing Martian waters produce certain 
coloration upon the land surface, which Percival Low- 
ell interpreted as vegetation upon that planet. Given 
air and water as well as a fair amount of sunlight, all 
of which Mars possesses, the chances are overwhelm- 

Ет in favor of the contention that Mars bears life. 

What form of life is represented on the ruddy planet 
would be foolish for anyone to assume. That Mars is a 
vastly older planet than the earth is well known. It 
probably cooled off millions of years before the earth 
reached a similar condition, but as yet Mars has not 
reached the state of the moon, which is almost a 
dead world today. 

From life on Mars to an intelligence, which could 
send us messages as we know them, isa far cry, although 
of course it is probable. On the other hand, we find 
on our earth that the various animal species take the 


most bewildering forms in their evolution. Many types 
reach a certain state of development, and then perish, 
the species or type dying out. If there is intelligence, 
as we know it, on Mars, it is impossible to tell what 
form or shape these intelligent creatures would take. _ 

We use the word intelligence advisedly, because it is 
a complex term. What, after all, is intelligence? Thus 
an observer from Mars might well doubt that the 
human race is endowed with intelligence at all. A care- — 
ful observer might see for instance that the ant or bee | 
had reached a higher degree of intelligence than has | 
the human race as such. The fact that we humans have 
turned all the resources of this planet to our own use, 
does not mean that we are endowed with a superior 
intelligence. Who knows that the ant or bee does not | 
think—if think they can (and probably do)—that they 
have an intelligence and civilization as high, and in- 
finitely higher than ours? 

This argument may sound foolish, but is it? The case 
in point is that the ant as well as the bee certainly know 
much better how to do things as far as organization, 
community laws, welfare of the nation; etc., is concerned, 
than we humans do. 

We call all their acts instinct, which is a good cloak 
to cover our own ignorance. At the same time, we know 
that ants and bees and many other insects have many 
qualities, of which we are totally unaware. Thus bees 
will return to their home if transported over a distance 
of many miles. So will carrier pigeons. If we there- 
fore should make the suggestion that ants might be 
in communication with Mars or some other planet by 
means of some unknown waves, we probably would be 
condemned severely. But we know that in Nature any- 
thing is possible, and we think we had better leave alone 
the word impossible, until we know more about life 


and all its mysterious phases. 
H. GERNSBACK. 
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LEARN AUTOMOTIVE 


ELECTRICITY 


inDetroit 
theAuto Center 


Would you like tot 4 for what you know, 
instead of for the number of hours you work? 
The unusually successful man is the one who has 
looked out for himself and has made himself a 
specialist in auto electrical service. Such a man 
is paid for what he knows. 


Be An Expert in Automotive Electricity 


Experts reach the top. If you are a good mechanic you 
can be a better one by knowing electrical work completely. 
You need not be satisfied with the job you have. There isa 
serious need in every town and city in this 
country for expert auto electrical men—men 
who can tell definitely what is wrong with the 
electrical systems of cars, trucks and 
tractors, and can make the repairs cor- 
rectly and quickly. 


Special Course for Garage Men 


Garage men who can quickly diag- 
nose and repair electrical troubles are 
few and far between. To train men 
like this, this school now offers a spe- 
cial Advanced Electrical Course. 
This is not elementary instruction but 
particular advanced work for a specific 
Purpose—to make electrical experts. 


Learn in Detroit the Auto Center 


Put in eight weeks at the M. S. A. S. The course is a 
Life Membership, meaning that you may stay as long as you 
wish, or that you may return later, or secure our assistance at 
any time without further cost 

The course includes scientific explanation and experiments 
of electrical operation, induction, magnetism, regulation, cir- 
cuits, etc. The student has actual practice in testing, wiring 
and adjusting every type of starting, lighting and ignition 


M.S.A.S. 


SPECIAL 
ELECTRICAL 
COURSE 


FOR GARAGE MEN AND 
AUTO MECHANICS 


ARMATURE WINDING 


advanced work and will enable experienced mechanics to do 
better work and earn better salaries—to reach the top. 


Education Is Worth More Than a Job 


You can leave your job for a few weeks and your employer 
will be glad to take you back after you have 
had this course because you will be a better 
man. There is always a job for a good man. 


Honest, Expert Service Wins 
Success 


Honest-to-goodness service is what 
the car owner wants to find. Most of 
them have given up hope of finding it. 
Too many garage managers and me- 
chanics look on a car owner as a rab 
to be “skinned.” That is not the w 
to win success. М. S. A. S. trainin: 
will show you how to make more money 
by giving honest, square service quick- 


STARTING—LIGHTING- IGNITION 


BATTERIES ly. Ifyou have the knowledge to diag - 


nose a job quickly you will be paid for ability, 
not for time 


Increased Capacity 


We have added a big three-story building to our school, 
which will double our capacity. We now have three big 
buildings, entirely devoted to automotive training. The 
course is so reasonable in cost that it will surprise you. A 
few weeks’ salary will pay for training that will double your 
value. Classes will start on regular dates and will be limited 
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A New Nose Without Cutting the Skin 
By A. N. MIRZAOFF 


RE you satisfied with your nose? , 
Would you be better looking if 
you had a different kind of a nose? 
These are questions which many 

a person has asked, when he or she 
looked into the mirror. Some noses are 
so deformed that no matter how lovely 
may be the other features of the face, 
the physiological effect is detrimental to 
the success of the individual. Have 
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Two Top Photos Show ** Deviated Nose” 
Before and After Being Straightened. 


Two Photos Below at Left Show ‘‘Duck 
Nose" Before and After Correcting. 


you ever seen a young woman, who at 
first sight, when indistinctly seen, ap- 
peared to be a vision of alluring beauty, 
but who, on closer inspection, was utterly 
a disillusion, because her nose was grossly 
convex, concave or crooked? She, no 
doubt noticed the change in your ex- 
pression of regard, no matter how cleverly 
you may have tried to conceal your feel- 
ings. 

Realizing this misfortune thrown upon 
some persons thru accident or birth, a 
celebrated French surgeon has devoted his 
genius to eradicating the defective noses 
of such persons. Without a scratch of the 
skin he has succeeded in changing the 
whole contour of a nose, transforming it 
as by magic from an ugly to a perfect fea- 
ture. His method is now extensively used 
in continental cities and people travel or 
voyage great distances to take advantage 
of his skill in correcting noses. He works 
with the deft hand of a sculptor, and in- 
deed he must possess the eye of one, to be 
able to shape the most prominent feature 
of a person's face with the delicacy of 
line required for just precisely the cor- 
rect amount of improvement. To overdo 
the work would spoil one's looks in an 
opposite direction, as would a sculptor who 
removed too much of the nose of his 
statue. 























Dr. Julien Bourguet, late Director and 
Chief of the Clinic of the Licencié et 
Sciences, of Paris, France, is the distin- 
guished surgeon-sculptor who has come to 
the rescue of humanity. First he criti- 
cally studies the contour of his patient's 
face. His practised eye at once tells what 
is wrong. If the patient's nose is con- 
vex, one of the most common defects, he 
discovers the cause, and finds it with the 
aid of a "Clar reflector" a sort of minia- 
ture periscope by which he is able to see 
the hidden structure of the nasal cavity, 
and to judge how much of the superfluous 
cartilage must be removed. 

Local anaesthesia gencrally produced by 
a solution of cocaine-adrenalin makes the 
operation quite painless for the patient. 
The skin is separated from the underlying 
framework and the cutaneous sheath is 
then raised in such a way as to permit a 
close examination with the aid of the little 
optical instrument above mentioned. Dr. 
Bourguet makes use of a small hand saw 
or an electric burr having either a button 
on it, or a rounded end. The delicate 
work is finished with a file which obliter- 
ates any inequalities of the nasal founda- 
tion. The skin is then allowed to adjust 
itself on its newly formed support, and 
after about ten days of a swollen nose the 
patient can look at himself, or herself in 
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the mirror. From the numerous testi- 
monials from those who have undergone 
this Operation, the results have been 
pleasing surprises. Generally in a fort- 
night the patient can go out and enjoy 
life, without the handicap of a deformed 
feature. 

The eminent surgeon carries in his 
mind's eye the image of an ideal nose, and 
with that always before him his work is 
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The Two Photos at Lower Right Demon- 
strate a Pronounced ‘‘ Before and After '* 
Nose Correction. The Outer Skin Is Not 
Cut, All of the Minor Burgery Being Car- 
ried on from Within the Nose. 


done to a perfect standard. Sometimes 
one will need only a correction of a nasal 
enlargement in which no “hump” is pres- 


ent. In such cases it is often necessary to 
bring closer together the two bones which 
produce the defect. Dr. Bourguet says, 
“If I have to correct a nasal enlargement 
without a hump, I bring nearer together 
the two ascending rami of the superior 
maxillary bones, or I oblate them by the 
endonasal channel when they make too 
great a protuberance under the skin. Ac- 
cording to circumstances, the triangular 
cartilages and those of the nostrils are 
also operated upon. In order to bring the 
tip of the nose nearer to the upper lip, a 
rectangular portion of the interior branch 
of the alar cartilage is removed and the 
remaining parts sewn together. To raise 
the tip, a triangular piece of the septum 
is removed with the scissors and the unit- 
ing of the woûnd by stitching raises the 
point of the nose.” 

But it must be born in mind that thru- 
out these operations the skin must not 
show the trace of a scar. The work is 
done entirely from the inside. Sometimes 
it is necessary to combine various methods 
in the treatment of a single defect, and 
not the least of the surgeon’s skill lies in 
deciding what is best suited to meet par- 
ticular instances. (Continued on page 661) 





A Macrophotographic Camera 


By Dr. ERNEST 


Polistes, a Wasp. 


CAMERA taking enlarged pictures 
of things is called a macrophoto- 
graphic camera. Such an instru- 
ment, while enlarging the object, 
is by no means a microscope, altho 
it can be substituted for one. It functions 
somewhat like the latter but will only en- 
large the object a few times. This is of 
inestimable service under certain circum- 


stances, especially 
where ап ordinary 
camera will give 
pictures which are 


too small, and which 
will not show suffi- 
cient details, and 
where the microscope 
willenlargetoo much. 

The necessary pre- 
requisite in order to 
“аке good pictures, 
is a double anastig- 
mat lens of fairly 
wide aperture. A 
cheap lens will give 
foggy and distorted 
plates, and it is ab- 
solutely useless to 
attempt to take ma- 
crophotographs with 
anything except a 
high-classlens having 
à wide aperture. 

If such a photo- 
graphic lens is at 
hand, then the tubes 
necessary for the dif- 
ferent magnifications 
can be made. These 
consist of various lengths of thin boards 
nailed together in the shape of a square box. 
If a large paper tube is at hand, this can 
also be used. All joints must be made 
absolutely light tight, and this is best 
accomplished by pasting dull black paper 
over the entire outer shell of the tubes. 
The inside should also be pasted with such 
paper, or painting the interior with dull 


Feet Long. In 





Casnonia Pennsylvanica 


This Photograph Shows a 
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(Top Center) Dendryphantes Whitmanni (Spider) 


black paint will serve the purpose just as 
well. 

The smaller sections should be about 
one foot long, and their internal diameter 
should at least be one-third larger than 
the diameter of the lens. Two or three 
such sections should be sufficient. Then 
one section should be made which is two 
feet long, and another one which is three 





*"Macrophotographic" 
Lieu of Such Long Bellows, Paper or Cardboard Tubes, Sealed Light- 
Tight, can be Employed Successfully. A Macrophotographic Camera Is One That Makes 
Enlarged Pictures of Objects. 


feet long. If a camera with a double 
bellows extension is used, these sections 
will be all that is required; otherwise it 
may be well to make two more sections, 
one three-quarters of a foot long, and the 
other halí a foot long. 

It is absolutely essential, that all these 
sections be made interchangeable, so that 
any number or all of then can b? used at 
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Nut Weevil (Balaninus). 


Camera Arranged with a 


Bumble-bee. 


one time. If only one or two of the sec- 
tions are used, then the magnification will 
be but small, and if all of them are used, 
the magnification will be comparatively 
large. ith the lower magnifications, -ex- 
posures of about ten seconds will be suffi- 
cient; with higher ones, one-half to three- 
quarters of a minute will probably be 
necessary. The length of exposure will, 
of course, depend 
upon the lens, as well 
as upon the magni- 
fication. Enlarge- 
ments of more than 
12 diameters are not 
satisfactory, since but 
little light passes 
thru the lens and 
reaches the plate. 
Under these circum- 
stances exposures 
must always be made 
with direct sunlight, 
allotherilluminations 
are too weak, and if 
used, would require 
exposures ranging 
from one-half to one 
hour, and the result- 
ing pictures would 
practically be with- 
out detail. 

The preliminary 
focusing is done on 
the ground glass. 
Here the image of the 
object must be per- 
fectly visible before 
accurate focusing can 
be accomplished. When this has been 
done, the ground glass is removed, and, 
with a hand lens held in such a position 
that its focus (z. e., the focus of the 
hand lens) lies in the plane of the removed 
ground glass, the camera is adjusted by 
the bellows until the detail of the object 
nearest the lens is sharp and distinct. 

(Continued on page 664) 
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One Loop of a Gas A Section of a Halí-tone A Part of Our Common A Piece of Silk 40 A Piece of Organdy 
Mantle 40 Times En- Cut Printed on the Best Gas Mantle, 12 Times Times Enlarged, Taken Dress Goods, 40 Times 
larged, Showing the Grade of Paper, and Enlarged. Looks Quite from a Colored Tie, Enlarged, Showing 
Structure of the Cotton Made with the Finest Surprising, Doesn’t It? Showing the Delicate Coarsely Woven Fibres. 


Base. Screen, 40 Times Enlarged. 
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Texture of the Fibres. 
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New Tricks in Phonographs 


HE phonograph profession, if we 

may call it so, seems to have 

settled down during the past few 

years to a very orthodox level 

and nothing radically new has 
been brought out by the manufacturers. 
Lately, however, a few interesting innova- 
‘tions in the phonograph world have 
been evolved and the accompanying illus- 
trations show some of these. 

Have you seen the new magnetic 
needle-service cup? The needle cup re- 
sembles the usual one found on the ordin- 
ary phonograph, but at one’ side there 
is formed a ball and socket joint, and 
from this joint projects a short magnet- 
ized steel arm. The steel is covered with 
a nickel plated brass sleeve, so that only 
the pointed tip of the steel projects, in 
order that but one needle will be picked 
up at a time, when the point of the arm 


is deprest down into the needle cup. This 
will prevent pricking your finger with the 
needle which frequently happens with the 
ordinary receptacles. 

A Yankee inventor of Ridgewood, N. 
J., has developed something quite unique 
in phonograph cabinets—one that fits in 
your parlor corner—and which, besides 
saving considerable space, distributes the 
music more evenly all over the room. 
This idea is shown in one of the accom- 
panying illustrations. 

Another genius has perfected a com- 
bined camera and phonograph device 
which will appeal to campers particularly. 
The whole affair folds up very compactly 
to about the size of a lunch box, and it 
plays very well indeed. 

The davenport phonograph represents 
one of the best ideas we have recently 
seen. The record cabinet is concealed on 
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the left hand side of the davenport, while 
in the right hand side we find the phono- 
graph. An electric light with chain 
socket is provided, which may ‘be supplied 
with current either from a battery hidden 
in the phonograph compartment, or else 
from the usual 110 volt lighting circuit. . 

The self-playing phonograph here illus- 
trated will play a dozen records or more 
over and over if you so desire, and by 
adding more racks, as many records as 
one wishes may be played one after the 
other automatically, provided the phono- 
graph is fitted with an electric motor, or 
it will play as many records as your 
spring motor will ordinarily take care of. 
In playing the machine with this attach- 
ment, a selection of records is placed on 
the turn-table, then all but one are raised 
by hand and inserted in the locks held up 

(Continued on page 650) 





Have We Neighbors in Space? 


T is doubtful if any human being, 
whose intellect rises. above that of 
‘the instinct-governed beast, can con- 
template the star-studded heavens on 
a clear night without being imprest 
with a sense of man’s insignificance, in- 
dividually and as a race. Knowing that, 
except for the few planets, each brilliant 
point of light is a sun, possibly of suffi- 
cient size to dwarf our own luminary into 
pigmy proportions; knowing that each 
sun, gigantic or small, probably has at- 
tendant planets of varying size and num- 


ber; and knowing that countless of the: 


visible suns are composed of the identical 
elements common to the Earth, the Sun, 
and other members oí the solar system; 
the observers" belief in the age-old theory, 
that our own earth, a mere speck of dust 
in the boundless : universe, is the only 
globe destined to be inhabited by rational 
creatures; is bound to totter. As well 
assume. that "in a hotel of hundreds of 
millions of rooms, only one little hall 
bedroom has a guest." 

Astronomers investigating the question 
of a multiplicity of habitable globes have 
reached varying conclusions. Only the 
members of our immediate solar system 
are sufficiently close for the telescopes, 
now in existence, to show them as discs; 
and even among these near neighbors, 
study of the surface is impossible except 
in a few instances. The investigators, 
consequently, did not have a large num- 
ber of bodies available for investigation. 
A study of the Moon's surface seemed to 
show that it was a dead body in every 
sense of the word. Other bodies, such as 
Jupiter, Saturn, the Sun, Venus and Mer- 
cury, were placed in the improbable class 
for one reason or another; and Uranus 
and Neptune are too far removed to be 
studied. 

Only one globe, of those available for 
study, seemed to show evidence of hab- 
itation. Mars, the little red planet and 
our next door neighbor in the solar sys- 
tem, is the only body which thus íar has 
rewarded the searchers with evidence of 
an affirmative nature. 

Professor Percival Lowell, aíter long 
study of this body, made the announce- 
ment that it was inhabited, and backed 
his assertion with convincing proof. A 
few astronomers supported him in his 
belief, but a far larger number, pos- 
sessed of conservatism to a superlative 
degree, attempted to tear down his struc- 
ture of logic. The argument between the 
factions has been long, intense, even bit- 
ter. It is still in progress. It would be 
impossible in an article of this length to 
go into both sides of the question. It is 
the intent to merely give a few of the 
more telling points advanced in favor of 
the theory of habitability. The reader 
who wishes to go into the subject more 
fully is respectfully referred to three very 
learned books publisht by Prof. 
Lowell—"Mars," "Mars and Its Canals,” 
and “Mars as the Abode of Life.” He 
was undoubtedly the leader in the investi- 
gation; his death occurred a short while 
ago. The writer is indebted to him for 
most of the material contained in this 
article. 

In treating this subject Prof. Lowell 
attacked it from two angles. First, he 
proved by analogy that life on Mars was 
possible; then he detailed the evidence that 
life actually existed there. 

If it were proven that surface conditions 
un a planet supposed to be inhabited were 
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almost identical with those on a planet 
known to be inhabited, then the supposi- 
tion that both planets were inhabited 
would be well founded. Surface condi- 
tions on Mars resemble terrestrial surface 
conditions to a remarkable degree. 

Our terrestrial day is 23 hours 56 min- 
utes in length. Study of a prominent land 
mass on Mars showed that the planet re- 
quired 24 hours 37 minutes 22.1 seconds 
to complete one axial revolution, and this 
figure consequently has been generally 
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accepted as the measure of the length of 
the Martian day. The close similarity of 
the Martian day to our own is at once 
apparent. Furthermore, a comparison of 
the inclination of their respective axes to 


the planes of their orbits (Mars 25°, 
Earth 23° 24’) shows another striking 
similarity. As the axial tilt governs the 


difference in the length of summer and 
winter days, it will be seen that the Mar- 
tian day and night resemble our own strik- 
ingly in length, both from day to day and 
from -season to season. 

The greater distance from the Sun and 
the consequent lengthening of its orbit 
have given Mars a year differing from 
the terrestrial year. The Martian year 
consists of 687 days, practically twice as 
many as our own, but when we consider 
some of the outermost planets, whose 
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years equal many Earth-years, this dif-- 


ference becomes of slight importance. 
Since seasonal features are determined 
by the axial inclination and the length 


of the year, it will be seen that the Mar- ; 


tian season resembles: our own closely, 
except in the matter of length. Winter 
and summer appear alternately in the 
northern and southern hemispheres, just 
as we find them doing on Earth, and the 
torrid, temperate and frigid zones have 
nearly the same comparative width. 
Lowell has determined the division of the 
year into seasons to be as follows: Spring 
199 days, summer 183 days, autumn 147 
days, and winter 158 days. The lengths, 
as will be seen, differ from that of the 
seasons we know, but the proportions are 
about the same. . 

To all forms of life, of which we can 
have any conception, the: prime requisites 
for existence are air and water. The fact 


that snow congeals at the poles of Mars : 


in winter and thaws in summer, is only 
one proof that Mars has an, atmosphere. 
Water-vapor could not be conveyed to 
the poles and there deposited as snow and 
frost by any other agency. ~ Refraction 
of light through the air at the planet’s 
edges results in a “twilight arc,” which 
was inadvertently measured when meas- 
urements were being taken of the globe. 
The air is remarkably free from clouds, 
but clouds do materialize occasionally, as 
ап obscuration of the planet’s face is 
mentioned by Lowell, attributed to clouds, 
which measurements showed to be fifteen 
miles above the suriace. Without taking 
up the point in detail at this time, certain 
areas prove themselves to be covered 
with vegetation, since they show progres- 
sive seasonal change. The presence of 
vegetation argues the presence of carbon- 
dioxid and oxygen, since one is a necessity 
for plant growth and the other is a 
product of plant life. 

The question of water supply is an- 
swered for any one, who can obtain the 
use of a moderate sized telescope. The 
most prominent features on the planet’s 
surface, and the earliest recognized, are 
the dazzling white snow caps which cover 
the polar areas. In midwinter the south- 
ern polar сар stretches unbroken over 
2,000 miles of the planet's surface, and 
was easily seen by the writer with a six- 
inch glass. With the approach of the 
Martian spring the cap begins to contract, 
and during the contraction is surrounded 
by a blue band, which recedes аз the 
snow-line recedes and which varies in 
width in proportion to the rapidity of 
the melting. Various tests prove conclu- 
sively that the band is water, and that, 
consequently, the polar caps consist of 
snow or ice. 

When you mention the polar caps, how- 
ever, you have completely catalogued the 
Martian water supply. Seas are notice- 
able chiefly because of their absence. Cer- 
tain areas, darker than the surrounding 
surface, were long regarded as seas and 
were even named as seas. The “seas,” 
however, refused to stay seas and by their 
very unmarinelike behavior betrayed their 
waterless state. In the first place, they 
change color from season to season; again, 
their extent varies to a certain degree 
from time to time; and finally, it was 
discovered that permanent lines cross 
their surface. No self-respecting sea will 
allow permanent markings on its face; 
and therefore, we must look upon the 

(Continued on page 659) 


Mercury Mirror to Bring Mars Close 
































































RE there men and women on 
Mars performing their daily 
work the same as you and | 
are doing? Our grand 
fathers and their fathers һе- 
fore them probably often thought so, 
and since the discovery of what ap- 
peared to be actual canal markings on 
Mars some 40 years ago, many books 
have been written on the subject of 
whether Mars is inhabited not. 
Present telescopes are not sufticiently 
powerful to show us the Martians, 
even if they do exist, but in order to 
bring the surface of Mars to within 
a mile and a half of the earth, opti- 
cally speaking, Mr. B. McAfee, an 
American residing in France and 
Professor David Todd of Amherst 
College, are going to build the larg- 
est telescope ever used by man. The 
tube of the telescope will be a dis- 
used mine shaft 50 feet in diameter’ 
locáted at Chanaral, Chile. At the 
bottom of this 50 foot shaft will be 
a huge steel dish filled with mercury, 
which will be whirled so as to give it 
a concave, parabolic suríace which 
will act as a mirror. The image oí 
Mars as it passes overhead will be 
reflected upward to a glass prism at 
the head of the shaft, and thence the 
image will be carried horizontally 
into the eye-piece, through which the 
astronomer will view the mystcrious 
planet or set his camera up in front 
of it and take photographs of the 
Martian landscape. 

Mr. McAfee and Prof. Todd in- 
tend to spend the year oí 1924 at 
Chanaral, Chile, for in that year the 
planet Mars will reach a point nearer 
to the earth than it has ever been in 
the past 100 years. Snap-shots of 
Mars can be taken with this wonder- 
ful telescope, if it works as well as it 
is expected, owing to the large 
amount of illumination provided by 
the 50 foot spinning mercury mirror. 

The effect of whirling a tank con- 
taining mercury is shown ‘in the ac- 
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companying detail drawings; Figs. A, 
B, C and D. At A is shown a sta- 
tionary tank containing mercury. The 
effect of whirling the tank is shown 
at B; the surface of the mercury has 
ecome concave to a greater or less 
degree, depending upon the speed at 
which it is rotating. Several ОЬ- 
jections have been raised previously 
regarding mercury mirrors of this 
type, one of them being that vibra- 
tions incident to the machinery em- 
ployed for rotating the dish or tank, 
may be transmitted to the mass of 
mercury and cause ripples on the sur- 


The Accompanying Illustration Shows How the 
World's Greatest Telescope, Having a Revolv- 
ing Mercury Mirror 50 Feet in Diameter, Is to 
be Arranged in an Old Mine Shaft in Chile, 
South America. Prof. David Todd, of Amherst 
College, in Connection with Mr. в. McAfee, 
is "QN Build This Telescope for Use Dur- 
ing the Year 1924, When Mars Will be Nearer 
to the Earth Than it Has Been in the Past 
100 Years, and Will Pass Directly Over It. Tt 
Has Been. Computed by Professor Todd That 
This Giant Revolving Mercury Mirror, To- 
g ether with the Prism Eye-Piece Shown at the 
of the Mine Shaft, Will Bring the Surface 
of Mars to Within One Mile anda Half. Due 
to the High Speed at Which the Surface of 
Mars Whirls, itis Questionable Whether We 
Shall be Able to See the Martians and Their 
Works, or Even "Photograph Them, Even if 
This Remarkable , Telescope Fulfills All the 
Promises meal for It. 
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face. " um bea ү иҗ ај RES 


«culation and trial might be made of a 


curved metal tank, such as shown at 
C and D, so that only a relatively 
thin layer of mercury will have to be 
used, thus reducing the chances of 
such disturbances. 

There are several disadvantages in 
a telescope of this type, even if the 
mercury mirror does work as well as 
Mr. McAfee and Prof. Todd expect 
it to, when it comes to the ordinary 
requirements of astronomical obser- 
vations, One of the principal objec- 
tions to its use is that we cannot 
move the whirling dish of mercury 
around at different angles: and so 

(Continued on page 649) 
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and, which Accident was D Described at Length in Our October Number, 


r B Shows 
miri and Demerits of Such a Dirigible as well as Its Lifting Power Com; 


Caused Inventors and Engineers to Strive 
Some of the pach grog! Features 


pared to the ZR-2, 


Is the Vacuum Airship Practical? 


By H. WINFIELD SECOR 


ECENT dispatches from Paris 
and other European points have 
excited the minds of aviation en- 


thusiasts by the news of a won- 

derful new lighter-than-air flying 

machine which is said to be under con- 

_ struction at Naples, Italy. Unlike the ill- 
i _ f "ed: ZR-2 and other dirigibles, including 
= "t Zeppelins built by the Germans, this 
new Italian airship is said.to employ no 
gas at all—but instead a vacuum. In other 
Words, all we are supposed to do to make 
this machine a success is to have suitably 
strong compartments and to exhaust the 
air from these when the airship will sup- 
posedly rise. Of course this phenomenon 
is based on the scientific fact that air does 
have weight; and to be exact the weight 
of ordinary dry air is given by Professor 
Humphreys in his Physics of the Air as 
565 grains, or 1.29152 ounces per cubic 













ot. 

Thus with a flying machine of the di- 
ible type said to have been invented by 
Italians, Vaugeau and Gargiulo, and 
ilt large enough to have a capacity of 
cu. ft, similar to the large 
ritish dirigibles, by simple computation, 
we find that if we exhaust this airship of 
its 2,000,000 cu. ft. of air we would create 
a total lifting effort of 161,250 pounds, 
equivalent to 80.6 tons. It is well to re- 
member at this point that the lifting power 


V 










of the ZR-2 was about 50 tons. So far 
the vacuum airship sounds like a good 
proposition, but we are confronted with 
the cold fact that from this gross lifting 
power of 8077 tons, we will have to deduct 
the weight of the airship itself, and it 
looks very much to us as if, when this 
is done, our net useful lift will be some- 
where around the zero point. 

Stop to think for a moment just what 
kind of construction will have to be em- 
ployed in building compartments capable 
of being exhausted to almost a perfect 
vacuum. You will remember that our 
physics books taught us that unless a 
chamber was very strong, it would col- 
lapse, due to atmospheric pressure, when 
a perfect vacuum was produced. Of 
course we cannot create a state of perfect 
vacuity even in the laboratory юл, 
with our finest condensation and molecu- 
lar pumps, and it will probably not be 


possible to create a very remarkable уас- · 


uum іп the airship compartments. It 
would thus seem that after we have built 
an airship with compartments strong 
enough to withstand the outside atmos- 
pheric pressure when the air is pumped 
out of them (there will undoubtedly be 
only a fair degree of vacuum produced in 
the compartments), we can hardly expect 
the airship to rise, even if it only has 
to carry up its own frame. 
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The accompanying illustration shows 
several ideas which would apply in de- 
igning a practicable vacuum  airship. 
First it would seem almost impossible to 


provide very large vacuum chambers, and 


it. would seem advisable that these be 
formed rather small and of spherical 
shape, for we know that a sphere presents 
the greatest strength of any geometrical 
shape. These spheres may be made oí a 
light metal such as duralumin with ribs 


or braces inside of them for additional ` 


strength, and they p o be arranged in 
groups, as shown in the illustration. All 
of the spherical compartments in one 
group would be joined together by suitable 
pipes fitted with check valves, and at the 
bottom of each compartment a pipe would 
lead to a central control board, where 
gasoline-engine driven vacuum .pumps 
would connect with the pipe lines to ex- 
haust the air from the chambers. Instead 
of carrying sand or water ballast for 
raising and lowering the airship, more or 
less аіг could be taken from the vacuum 
chambers fore and aft, so that the airship 
would lower or raise its nose correspond- 
ingly. Automatic vacuum valves could be 
arranged on the control boards so that, 
during a voyage when any of the vacuum 
compartments might need re-exhausting, 
this will be done automatically. 
(Continued on page 670) 
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Ultra-Violet 


By PROF. T. CONOR 
SLOANE, Ph.D., LL.D. 







MERCURY 


AN’S acquaintance with the 

werld of matter is largely de- 

pendent on waves; for sight 

and hearing address the mind, 

only when the eye and the ear 

are acted on by waves. The large and the 
small reveal themselves to him in air 
waves and ether waves, the first affecting 
the organs of ert and the latter the 
organs of sight. her waves which 
started from distant stars many years ago, 
will act upon the retina of the eye any 
night, when we look at the sky, and will 
tell us not what is there now necessarily, 
but what was there generations ago. The 
grosser waves of air, acting on the human 
ear, give the sensation of soünd. The 
scope of the human eye and of the human: 
ear may be based upon the relations of 
the rate of vibration or of the periodicity 
of waves, which affect each of the two 
senses. "The musician appreciating and 
placing notes of music, producing them 
from a keyless or unfrétted instrument, 
without knowing that he does anything 
wonderful, performs a marvelous feat of 
re mathematics. For the musical scale 
is based upon the number of waves per 
second, corresponding to each of its notes, 
The fractional and reciprocal correspond- 
ences of notes are based on numbers 
originally simple, but which become more 
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complicated as we go tip the scale. To 
get the harmonic or agreeable relation 
of sounds, which produce music, a scale 
is divided into octaves, each octave as we 
go up having exactly double the number 
of vibrations of the one below it. The 
range of hearing without attempting any 
particular feats, may be'taken ‘as ranging 
from 16 to 52,576 vibrations per second. 
This is 12/4 octaves. When a musician 
picks ott a note and names it, it may be 
the assertion that the note gives 692 vi- 
brations per second, or if it is an octave 
higher he will virtually say that it gives 
1,384 vibrations per second. In this way 
picking out the notes on the scale, he will 
name the number of vibrations per second, 
and by merely playing by ear, as’ with a 
violin, he will produce vibrations of the 
air, correct to the twenty-thousandth part, 
or still more minutely defied. This. is 
a wonderful feat. 


Left- Han 


If we go an octave below 16 vibrations | 


per second, we have 8 vibrations per sec- 
ond, and this does not produce a note, but 
simply gives us the sensation of a rapid 
succession of sounds. If we go much 
above. 50,000 vibrations- per second we 
hear nothing. There is lhittlé doubt: that 
insects hear many sounds of a pitch 
higher than any rate within the limit of 
our auditory powers. 
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We will now look into ether waves pro- 
duced by luminous and non-luminous 
bodies. These come thru space with an 
enormously high rate of vibration, Con- 
fining ourselves to the ratio of vibrations, 
we find that the human eye is affecter E 
dar 
range of power to that of the eye, our 
musical compositions would be of the Jast 
degree of simplicity. The longest waj es 
which -affect the eye are those’ of red 
light. The shortest waves, on the oppo- 
site end of the spectrum, are those- of 
violet light. The violet light waves vibrate 
about twice as rapidly as the red; so it 
is fair to say that the visible Spectrum, 
which includes all the light which affects 
the human éye, covers about one octave. 
But the ether is kept busy vibrating at 
other rates than the one just specified; 
slower waves radiate into space and pro- 
duce heat; a coal stove (which is quite 
black and invisible in the dark) will be 
felt. emitting heat against the hand held 
near it, and this occurs by invisible ether 
waves which cannot affect the ‘retina. 
Other very long waves carry the messages 
of radio stations. If the waves of wire- 
less telegraphy were not too long to affect 
the optic nerves, the atmosphere of this 
generation, traversed by wireless mes- 

(Continued on page 667) 





Earthquakes Made 
to Order 


we are duly thankful, that mo- 

tion picture photographers can 

dash about and snap the ma- 

jestic scene of-rock and dirt being blown 
skyward, while a white-hot adjacent vol- 
canic crater vomits forth boiling lava. 
Hence and wherefore, we have with us 
something brand new now in motion pic- 
turedom—the earthquake made to order. 
The accompanying illustrations show 
clearly how the artificial volcanic and 
earthquake effect was staged in photo- 
graphing a recent motion picture scene 
produced by an American photoplay 
company. The limit of vision for the 
battery of motion picture cameras is in- 
dicated by the lines A-A in the picture. 
A first-class earthquake with accom- 
panying volcanic eruption was produced 


ARTHQUAKES are not of such 
| frequent occurrence, for which 


in this scene, and in a relatively simple 
manner at that. Several platforms were 
arranged on wheels so as to be movable 
along tracks for a short distance as the 
picture shows at the left. Each of these 
platforms had a section of earth repre- 
sented on it by a framework which was 
covered with paper pulp and fabric suit- 
ably painted; hes all of these sections 
were pulled to the left by the automobile 
tractors at the director’s signal, the 
effect of ever-widening fissures or chasms 
in the earth was produced іп. а start- 
lingly realistic manner. Pieces of can- 
уаз were placed across any open junc- 
tures between the platform sections and 
loose soil placed over them. Next the 
buildings, which were erected in a spe- 
cially flimsy manner, fell down when 
jarred, and when certain support sticks 
were pulled from under by hidden wires, 
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This Volcanic Eruption and 
the e met. й Earth- 
quake Represents the H 

est Pinnacle of the Motion 
Picture Art. A Small Hill 
Used to Build the 
Voleano on, Rocks and 
Dirt Being Blown Skyward 
With the Usual Smoke and 
Dust, by Means of Steam Ў 
Shot Thru Jets Placed in 
the Crater of the Made to 
Order Volcano, as the Illus- 
tration Clearly Shows. 
Molten Lava Which Flowed 
Down the Crevices of the Vol- 
cano Was Composed of a Solution 
Resembling tewash, Forced 
Out of the Pipes by Steam Pres- 
sure at a Boiling Temperature. The 
Duplicated by Puling Тилак 

uplica 
Shaped Earth Sections to e 
Side, Means of Motor Trac- 
tors, ile the Flimsily Built 
Houses Collapsed and Started 
to Burn. 


h- 


all of the terrors of a devastating earth- 
quake and volcanic eruption were 
evolved with remarkable fidelity. 

A few hundred actors and supers 
dashing about wildly over the crevices, 
coupled with falling buildings and the 
white hot lava trickling down the sides 
of the mountain in the background, all 
helped in producing this wonderful mo- 
tion picture. Even the dense clouds of 
smoke which usually accompany vol- 
сапіс: eruptions were produced by the 
artificial volcano. 

One of the accompanying illustrations 
shows a sectional view of the movie- 
made volcano which poured forth rocks, 
dirt, smoke and lava, all in bounteous 
profusion, at the critical moment when 
the director-in-chief gave the order, his 
assistant directors in various parts of 
the scene being connected with his sta- 
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tion by telephone. Steam boilefs sup- 
plied both smoke and steam, which shot 
upward from the crater at the top of 
the volcano, suitable valves and damp- 
ers being provided for the control of the 
effects. 

If you have ever seen a steam or 
compressed air pipe, or even a high 
pressure water pipe discharge into loose 
dirt and stones, you will have a vivid 
idea of how this volcanic eruption was 
made to order. The top of the crater 
was filled with loose rocks and dirt and 
when the steam was turned on, slowly 
at first, the dirt and smaller stones were 
shot upward, while the smoke added its 
accompanying effect. After a few mo- 
ments the molten lava began to pour 
down the mountain slopes, just as you 
remember having seen it do in actual 

(Continued on page 654) 
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The Airplane La: and Starti 
be in Crowded Districts. In the 


The Crane Revolves and Can be Tipt Gradually to Any Angle, the Planes 


NE of the accompanying illus- 
trations shows a scheme sug- 
gested by an American genius, 
one Raymond Noble Coffman, 
whereby he proposes to acceler- 

ate as well as decelerate airplanes, as 
they move over a revolvable turn-table 
erected on the top of a high building; 
all by means of powerful electro-mag- 
nets. Several years ago an elaborate ar- 
ticle appeared in the pages of this jour- 
nal describing’ a scheme for stopping 
large aircraft -quickly, when they had 
landed, by means of powerful Део 
Magnets mounted flush with the floor of 
the aerial platform, similar to the ar- 
rangement here illustrated. Mr. Coff- 
man’s scheme, however, is somewhat on 
the order of the electro-magnetic gun, in 
that he proposes to rapidly accelerate or 
increase the speed of the airplane by ex- 
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citing the series of electro-magnets one 
after another in rapid succession. As 
the electro-magnet just ahead of the air- 
plane is switched on each time, the one 
оуег which the plane had just moved is 
cut out of circuit, and as experiments 
with electro-magnets have shown, a very 
rapid acceleration of an object in this 
manner is readily obtainable. Of course, 
the airplane engine and própeller would 
help to shorten the accelerating period 
considerably. In order that the magnets 
can act on the plane properly to pull it 
forwatd, one after another, there is an 
iron plate fastened underneath the plane 
on the landing wheel chassis. 


Revolving Crane for Starting and 
Landing Airplanes 

The second illustration herewith pre- 
sented shows a very ingenious and inter- 
esting device on which a patent has been 
issued by Johnny S. Black, of New York 
City. Аз the illustration depicts, Mr. 
Black's device, for starting as well as 
landing airplanes, comprises a central 
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Device Shown Above was Recently.Patented by an American Inventor. The Principal Use of This Invention Will Undoubtedly 
е of the Tower There Is a Storage Space for Airplanes and Elevators Raise Them to the Starting and Landing Pia б 
Ascending or Descending іп a Spiral їп Starting ог Landing, as Depicted at the t. 


tower-like structure, around the upper 
part of which a balanced jib or crane 
can revolve. Airplanes which may have 


.landed on the ground, are run in thru 


the doorways in the base platiorm, and 
on to one of the large electrically op- 
erated elevators, shown in the picture. 
By means of the elevator the airplane is 
raised to the starting and landing deck. 
A loop of flexible steel cable hangs 
downward from the outer end of the jib 
arm in the manner indicated, 

Airplanes designed to be started or 
landed with this machme are fitted with 
special collapsible hook members, which 
are clearly shown in the photo. The 
pilot pulls on two handles, which action 
raises the hook members, and he re- 
volves the plate on which they are 
mounted, according to whether it is go- 
ing to start off or land, as shown in the 
two detail illustrations at the right. 

When the “L” shaped hook members 
are over the cable in the position shown 


(Continued on page 683) 
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olves the Use of a Series of Powerful Electro-Magnets. An Electric Motor Serves to Rotate the Platform to 
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Popular Astronomy 


By ISABEL M. LEWIS, M.A. 


HE theory has been advanced re- 

cently by an English astronomer 

that the Great Red Spot of Jupi- 

ter, the most conspicuous mark- 

ing seen on this planet during the 
past forty years and known to have been 
im existence at least one hundred years ago, 
is a satellite in the making, that it is ex- 
érting a strong repulsive force upon ad- 
jacent markings in the planet's atmos- 
phere and is probably slowly receding 
from the.parent-mass and is destined to 
become in a later stage of evolution a 
tenth satellite of Jupiter, encircling the 
huge planet in an independent orbit. This 
Jovian phenomenon is taken to be cor- 
roborative of the origin of our own moon 
from the earth-mass as outlined in the 
fidal theory of Sir George Darwin. 

It may be said in this connection, how- 
ever, that Darwin, in his'later writings, 
expresses a doubt as to whether the earth 
and moon could -have revolved in close 

' contact at any period in the remote, past, 

owing to the fact that the tidal strains 
exerted by the earth upon the moon when 
in that position would have been great 
enough to completely disrupt the smaller 
body and transform it into a ring of 
minute fragments encircling the earth. 

A limit of eleven thousand miles, two 
and four-tenths times the earth's radius, 
is placed as the closest possible approach 
of the moon to the earth in past ages in 
accord with thevlimit given originally by 
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of U.S. Naval’ Obsergptory 


Is the Great Red’ Spot 
of Jupiter a Satellite 
in Embryo? 


Roche апа known as Roche's limit. This 
gives 2.44:..times a planet's radius as 
the least distance at which any satellite 
could resist the tidal strains produced by 
the attraction of the planet's greater mass. 
Jupiter has one small satellite, known 
as Satellite V, about one hundred miles 
in diameter that ties very close to this 
limit, ‘its distance from the center of 
Jupiter being 112,500: miles, which is a 


little more than two and. one-half times' 


the mean radius of Jupiter. The rings of 
Saturn fall within this limit, the outer 
edge of the outer ring being only 2.32 
times-the mean radius of Saturn or 86,300 
miles from the center of the. planet. The 
existence of rings, instead of a satellite, 
within this distance, evidently implies 
that no satellite could long exist close to 
the surface of. a planet, even granted that 
it could form: within this distance. 

If, then, the Great Red Spot of Jupiter 
is a satellite in the making, destined to be 
launched forth upon an independent career 
at some future age, it would require some 
great internal upheaval of the Jovian 


mass or some form of electrical repulsion 
or sudden release of subatomic energy 


UPHEAVAL 


(OR EXTERNAL ATTRACTION) 
CAUSING STREAM QF MATTER 
TO BE SHOT OUTWARD we. 


WHIRLING MASS SHOT OUT AT 


witnin the planet, powerful enough to 
expel this mysterious formation not 
merely clear of the Jovian surface, but to 
a distance of at least one hundred and 
ten thousand miles from the center of the 
planet. 

Otherwise. Jupiter would be presented 
with a ring system similar to that of Sat- 
urn, rather than with a new satellite. 
There is no evidence at. present to the 
effect that any such force is , forthcoming 
or that any cataclysmic change is to take 
place within the mass of Jupiter. To expel 
an object from the surface of Jupiter, so 


that it would revolve around the planet, 


in circular orbit, close to tHe surface, 
would require an initial velocity of ejec- 
tion of twenty-six, miles a second. This 
ista velocity considerably greater than that 
of the earth in its/orbit. In fact, if such 


a velocity were suddenly imparted to the 


earth in its orbit, it would escape the con- 
trol of the sun and leave the solar system 
never to return. 

No protuberance or freely floating mass 
in the atmosphere of Jupiter, we feel 
safe in saying, could ever, even with the 
aid of external forces, detach itself grad- 
ually from the planet and..take on the 
form of a neatly-fashioned spherical at- 
tendant of the great planet revolving close 
to its surface in independent orbit. Even 
if it should resist and eventually over- 
come the strong gravitational bonds that 
bind it to the giant planet, aided by cens 
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SATELLITE, ACCORDING TO MRS. LEWIS 


= 





© 1921 by Science and Invention 


The Author of the Present Article Does Not Agree with the English Up. Who Recently Stated That the ‘Great Red Spot" of Jupiter Has Lifted Itself from thë 


Surface of the Planet and Undoubtedly Represents a New Satellite in the 


Her Theory and Explanation of the 


Whole menon Being Firstly—That 
Expulsion 


е has been no Recent Notable Change in the “Great Red Spot" of Jupiter an ‘jt Is not Possible for a Moon or Satellite to be Formed Ьу а Gradual 


of a Combination of Particles Leaving the Surface of a Planet. 


Undoubtedly Formed from the Mass of the Н 


Secondly— 


606 


thé Known Laws of Astronomy 


t 
Planet Instanta: rom Planet 
Great External Attractive Mass, or Ош Thru n реже By eect ега Ralcabed the Material fe ne КИТЕ 


ааль. : 


end to Prove that the Satellites of Jupiter Were 
U uence 


taclysm, Which-Released the Material for the Creation of the Satellite Worlds. 
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The Herewith Shows the ‘‘Great Red Spot" of Jupiter and Also the Relative Size of Our Earth Compared With It. It Is Contended by an E 

ical That the ‘‘Great Red Spot,” Noticed on the Surface of This Planet for Many Years, Has Recently Shown Unusual Activity, and T 
* Red Had the Supposition That a New Satellite Was About to be Formed. 

Appear and Start Circling About the Planet, He Says! 
Occur, the Tremendous Tidal Strains Acting on a Satellite, Formed so Close to the Surface of 

Her Theory as to How the Satellites of Ju rw 

, and She Also Mentions That American Astronomers Have duty That the ‘‘Great Red 

ce. 


Opposi 


trifugal force, and possibly by a strong 


electrical repulsion exerted against adja- 


cent markings, as well as by the tidal 
attractions of four satellites of Jupiter 
of considerable size, it would still be sub- 
jected to powerful tidal strains due to its 
nearness to the planet, and as a result it 
would be completely disintegrated and 
distributed in ring form around the huge 
planet, as a punishment for attempting to 
free itself from the gravitational bonds 
that bind it to the surface of Jupiter. 
Let us consider briefly just what is 
known concerning the nature of the Great 
Red Spot of Jupiter which first attracted 
the attention of modern astronomers in 
1878, tho there is evidence that the object 
existed and was observed at least one 
hundred years ago. When first noted in 
1878 the Great Red Spot was a pale pink 
oval about 7,000 miles wide and 30,000 
miles long in Jovian latitude about 25 
degrees south. It was just south of the 
south equatorial belt of Jupiter ahd it ap- 
peared almost as if a place had been 
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Google 


t 
Lifted Itself Above the Surface, Giving Rise to 
Seem to Indicate that a New Satellite or Moon Would 


the my Would Absolutely Tear It to Pieces or Disintegrate It. 





scooped out for it in this position. It 
has remained in the same latitude and in 
the same position relative to the south 
belt ever since, but has slowly drifted 
about the planet, and is by no means a 
fixt marking. It belongs beyond a doubt 
in the atmosphere: of the planet, and is 
not attached to the surface of Jupiter. It 
is very doubtful, in fact, whether the 
planet has any suríace in the ordinary 
meaning of the word. The density of 
Jupiter is only one and one-fourth times 
that of water. Far beneath. its dense 
atmospheric vapors may be concealed a 
certain form oí suríace, a pasty nucleus, 
possibly, of semi-solid matter comprest 
into that form thru the tremendous pres- 
sure exerted by the dense gaseous layers 
above. All markings observed upon this 
planet originate in the planet's atmos- 
phere. The suríace, if it exists, is com- 
pletely concealed far below the dense at- 
mospheric vapors. In this gaseous en- 
velope of Jupiter appear many rapidly- 
moving spots, white, red, brown, and, at 


a 


iter 
pot" of Jupiter Had Apparently Lifted Itself Above the 
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“THE GREAT RED SPOT" [1 
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ish Astronom- 
t in Fact, the 
Protuberance Would 
The Author of the Present Article Does Not 


ere Formed, Is Illustrated in the Picture on the 


times, even blue and green in color. All 
of these spots are transitory. No mark- 
ing in the atmosphere has ever attained 
as great permanency as the Great Red 
Spot, or anywhere near as great size. 


Aside from the Great Red Spot the 
most permanent feature of the Jovian 
surface are*the belts which consist of 


gaseous vapors drawn into positions paral- 
lel to the planet’s equator by strong cur- 
rents arising from the rapid axial rotation 
of the planet. These also are more or 
less transitory for they change in num- 
ber, width, and color. There are three dis- 
tinctive belts that generally persist how- 
ever greatly the others may change. These 
are the equatorial belt which is about ten 
thousand miles wide and light-colored, and 
the north and south equatorial belts of 
nearly equal width but much darker in 
colot, at times appearing strongly reddish 
or even brown. It is a peculiarity of the 
Jovian atmosphere that the equatorial 
regions rotate in a shorter period than 
(Continued on page 656) 


Our Glands—Their Importance to Health 
By JOSEPH Н. KRAUS 


The Thyroid Gland Affects Our Stature, 
Making Us Midgets When the Secretion Is 


The Liver and Kidney Function Differently, 
the First Aids in Digestion, the Second Acts 
as a Blood Filter. 





ubnormal. 
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‘ustration by William M, Butterferi 


The Lymphatic System is Widel Distributed. 
The Glands Here Shown Lie in the Arm-pit. 


CTURE OF THE 
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The Thyroid Giand Has No Duct. 115 Secre- 
tion Enters the Blood Direc Note Blood 
Vessel in the Enlargément. 








OU have often observed 
giants and dwarís at 
the side shows of the 
larger - - circuses and 
without a doubt won- 
dered how they “got that way.” 
And the answer is “glands.” 
Did you ever stop to consider 
of what importance our glands 
are in our system? By way 
of explanation, let us bear in 
mind that a gland is a cell or 
group of cells; in the latter 
form several may be linked to- 
gether within a capsule or cov- 
ering. These glands secrete or 
eliminate a complex fluid, as a 
general rule, which fluid 
serves to perform a variety of 
functions. 
Thus, the kidney serves to 
remove urea from the blood; 
the liver furnishes a fluid 





reaches the blood stream, which 
conveys it to all parts oí the 
body. The ductless glands are 
however, the most interesting. 
The glands described above 
would be clast as having ducts 
or otherwise tubes, which con- 
nect a number of them to one 
common tube thru which the 
secretion passes, but in the 
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A Normal Man Compared with Lady 
Little and Miss Lonney Wagner. The 
Midget is Claimed to Result from a 
Lack of Secretion by the Thyroid Gland 
in Infancy. She Measures 28 Inches in 
Height, and Weighs 25 Pounds, and 
is 23 Years Old. Miss Wagner is 7 
Ft. 4 In. Tall, and an Over Secretion of 
the Pituitary Gland Located in the Base 
of the Skull is the Causative Factor. 


LET 


ductless tvpe, the fluid secreted 
is taken up by the blood stream 


{< . + A 
К i i i i- entering and ieaving the gland. 
1 шы quier pd en p The first one of these which 
j А apd The lymphatic - glands we will consider is what is 
дё found in {һе axillary region known as the thyroid gland. 
ye under the arm, in the region of This is located in the throat and 
S the thigh and "elsewhere in the consists of two oval bodies lying 
á body, serve to secrete the fluid side by side on either side of the 
АГ known as lymph. These latter trachea. These bodies are joined 
Pi glands are connected together together by a small isthmus. 
t by a very complex network of What this gland does with ref- 
d tubes and their secretion finally (Continued on page 662) 
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Guided Airplane Makes 
150 Miles an Hour 
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This Aerial Railway Having Cars Designed Like Airplanes, but With the Advantage That They Are Guided Along Cables Instead of Having to Find Their Way Thru 


Fog and Storm, Is Actually to be Built in England, Recent European Reports Indicate. 


The Cars Can Attain a Speed of 150 Miles an Hour Easily, and May be 


Propelled by Gasoline Engines With the Usual Air Propellers, or else the Propellers May be Driven by Electric Motors, Deriving the Necessary Current from the 

Wire Cables on Which the Craft Glides. When the Cars Are in Motion There Is Practically no Strain Exerted on the Cables and Towers, as the Wings Will Exerta 

Powerful Lifting Effect Sufficient to **Float" the Car, While in Rounding Curves the Car Can be Steered by Means of Its Rudder and Tail so as to Minimize Any 

Strains on the Cables. The Cables Pass Over and Under Alternate Grooved Wheels on the Extremities of the Wings, so that the Cars Cannot Fly Off the Cables, 
if the Lifting Effect of the Wings Should Become Momentarily Excessive. 


T has been proposed to build an aerial 
railway, such as shown in our front 
cover illustration, and also in the 
accompanying view, in England and 
other countries, the cars of these rail- 

ways resembling giant airplanes, and the 
speed at which they travel approximating 
150 miles an hour. This speed should be 
readily attainable by an aerial car such as 
that shown in the picture, for the reason 
that, when the car attains such a speed as 
80 to 100 miles an hour, the wings will tend 
to raise the car in the same way as an ordi- 
nary airplane performs. Thus, the car 
will exert but very little if any pressure due 
to its weight upon the steel cables along 
which it travels. In other words, these 
cables will simply act as guides, in much the 
same way as General Squier has proposed 
the use of wires in directing radio waves and 
currents, which system he terms, Wired 
Wireless. 

In the system we are describing, we have 
a guided aircraft, and judging by the number 
of accidents which have occurred, especially 
in stormy weather, when planes have become 
lost, due to fog and clouds, and have at- 
tempted landings in woody sections or other 
impossible places with disastrous results in 
many cases, this scheme of providing tracks 
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so to speak, for the airplanes, should prove 
very welcome. All of the smoothness and 
speed-abilities of the airplane will be re- 
tained and at the same time you will know, 
when you leave Chicago for example, that 
you are going to reach the next stop without 
landing in the top of a tree or some worse 
place. Besides, airplane engines are not 
absolutely infallible, and they have a habit 
of stopping sometimes at very inopportune 
moments—and when they do stop and the 
won't start again with the aid of the self- 
starter or otherwise—there is only one 
thing for your pilot to do, and that is make 
a vol-plane landing, and to be mighty quick 
about it. Of course, the higher the free 
airplane happens to be, the greater the 
distance over which the plane can glide 
before landing, but if you happen to be 
flying over barren country which frequently 
occurs, especially with long distance mail 
and passenger ‘planes, you do not always 
have a good choice of ground on which to 
land. 

It is stated in reports from Europe that 
they actually expect to build an aerial 
railway like that shown, and presumably 
from what information has been given out, 
the cars will be propelled by means of 
gasoline engines and the usual propellers. 
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There is another way in which the cars can 
be propelled and that is by electric motors, 
the necessary current being supplied from 
the cables over which the car travels. 
These cables do not have to be as heavy or 
as strongly supported as might at first be 
imagined, for the reason already mentioned, 
for when theairplane reaches a certain speed, 
usually about 40 miles an hour, the wings 
will start to exert a lifting effort and the 
cars, therefore, will be flying in the air in 
the same way as if there were no cables at 
all. But instead of flying free as our 
ordinary aircraft do at present, these cars 
will be guided by the cables and wiil reach 
their destination with clocklike regularity. 
These aerial railway cars can be operated 
in both directions of travel, the cars passing 
one another side by side, or else one above 
the other, depending upon the design of 
the supporting cables and towers. Note 
that the grooved wheels pass over and under 
the cables alternately, so as to retain the 
craft on the wires. 

One of the outstanding features of such an 
aerial railway, which would be a big boon 
to passenger and freight transportation in 
any country where large areas of territory 
are to be served, such as in the central and 

(Continued on page 643) 


Electric Heat Makes Gas Cheaply 


By EDWIN IRVINE HAINES, B.S. 


LTHO the industry of gas manu- 
facture is one of the greatest in 
the country today, surpassing al- 
most every other in growth dur- 
ing the past twenty-five years, it 
is a surprising fact that, while designs of 
existing gas plants may have been slightly 
improved, or small changes made in their 
equipment, there has been no material 
change in the process, or principle. of 


ELECTRIC 
"FURNACE 


Remarkable New 
Process Which Low- 
ers Cost More 
Than One-half 


The method of operation is briefly as 
follows: The generator is heated to a re- 
quired temperature, white heat, and a 
blast of the hot gases from the generator 
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washed, scrubbed, and purified, is past 
into the holder ready for the consumer. 
After a production of about 3,750 cubic 
feet of gas, a period of 8 to 15 minutes 
duration, the temperature of the checker- 
bricks becomes too low for efficiency, so 
that they again have to be heated to the 
required incandescence, this taking írom 
4 to 10 minutes. So the operation con- 
tinues, 8 to 15 minutes runs of gas. fol- 


ae) PREHEATING 
УД CHAMBER 


FIXING 
CHAMBER 





us for the Manufacture of Carburetted Hydrogen Gas by an Electrical Process, Recently Patented by B. Van Steenbergh. The Heating of the Oil 


D of Apparat 

ater by the Electrical Furnace or an Ordinar: 

Cost is Reduced 56.4 Per Cent or More than One- 

City. ача is Said That a Better and More Reliable 
duction per 1,000 Cu. 


кеге gas in over a quarter of a 
century. 

About 70 per cent. of the 2,500 gas plants 
now in operation in the United States 
utilize what is known as the Lowe process, 
by means of which heating and illuminat- 
ing gas is produced from the decomposi- 
tion of steam thru contact and union with 
carbon at a high temperature, followed by 
the addition and mixing of oil in a cer- 
tain proportion, and ignition or heating of 
the mixture. 

The apparatus employed in the Lowe 
process comprises (1) a generator, or 
closed cylinder, filled with broken hard 
coal, (2) a carburetor, or enriching 
chamber, and (3) another chamber called 
a superheater, the latter two compartments 
being filled with cross-layers of common 
bricks, called checker-bricks. 
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Boiler is 
If 


ptional at the Start of the Process. 


A Plant is Being Fitted with This New Apparatus and Will Shortly 
uality of Illuminating Gas Can be Manufactured with this Process Than Ever Before, and that the Cost of Pro- 
t. of Gas Will be 40 Cents, With the Present Cost of Coal and Other Materials. 


outlet is forced thru the carburetor and 
superheater checker-bricks in order to heat 
them in turn to a high degree, the opera- 
tion taking about an hour, while a large 
percentage of heat passes off into the at- 
mosphere. When the checker-bricks have 
been heated to a temperature of 1,200 de- 
grees Fahrenheit, the hot air blast is shut 
oft, the apparatus is sealed up tight, and 
steam is past thru the incandescent coal 
in the generator, which decomposes into 
a mixture of carbon monoxide and hydro- 
gen, called water gas. After the latter 
has been past into the carburetor, oil is 
sprayed into the enriching chamber, which 
oil becomes gasified or converted into 
hydrocarbon gases. The mixed gases after 
passing thru the checker-bricks in the car- 
buretor, go thru the superheater, and the 
gas fixt by the superheating, having heen 
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Using the Van Steenbergti Process for Manufacturing Gas, the 


e Put Into Operation, Near New York 


lowed by 4 to 10 minute delays in pro 
ducing the water-gas and in heating the 
checker-bricks. In 8 hours from 16 to 32 
runs are made, with a production of ap- 
proximately 60,000 cubic feet of gas, at a 
cost of about $66.00, or $1.10 for every 
1,000 cubic feet of gas produced, as based 
on plants operating near New York City. 

In the contact of the steam with the 
incandescent coal, and of the oil with the 
heated checker-bricks, a considerable por- 
tion of these constituents is destructively 
decomposed into lamp black, and tar, thus 
entailing waste, while the introduction of 
air during the process contaminates the 
gas with nitrogen and carbon dioxid, 
which possess neither heating nor illum- 
inating value. 

By substituting electric incandescent 

(Continued on page 677) 


A Washout Signal for 
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FLOAT IN OIL 
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Washouts on Railroads, Particularly in the Western Part of This Country Where Many Rivers Rise to a Dangerous Height Several Times a Year, Occupy the 
ut Signal” for Railroads Which O t 


Columns of Our Daily Papers Quite Frequently. 


Here Is a Newly Proposed ‘‘Wa 
Lamp or Lamps, Placed at Some Distance from the River, Is Connected with an Oil Chamber and a Series of Piercin; 


Railroads 





News 
he Electric Signal 


tes as Follows:— 
ich in the Event of a Wash- 


Mechanisms, Which 


Out are Disrupted by the Weight Shown Being Washed Loose, Allowing the Oil to Escape from the Float Switch Chamber and Causing the Signal Lamp to Flash. 


HIS appliance consists of two 

iron posts that are placed at any 

point that is considered to be in 

danger of possible washouts. The 

posts are on small concrete founda- 

tions at the side of the track at a distance 

from the danger point sufficient to allow 

the use of the brakes in time to stop the 

train before the washout is reached. The 

object of having two posts is to give warn- 
ing in both directions. à 

The posts are hollow and have at their 

top a red light which is run by dry batteries 

contained in the posts. Below the batteries 

is a switch that is operated by a float mem- 


ber that floats in a small oil tank within the 
post. At the bottom of the tank is a small 
lead pipe that runs along beside the track 
about one foot below the surface of the 
ground.. This pipe connects both posts 
and their tanks. Along its line it has 
piercing chambers on the upright sectional 
pipes that are hollow and contain a wire 
that is connected to a lever in the piercing 
chamber. This wire is also connected by 
short brass chains to each section of pipe. 
Now if the water should undermine the 
track it would cause these pipe sections to 
fall and pull the wire that would work the 
piercing lever, and the oil drum would 


be punctured and the oil would run out. 
This would cause the floats to descend in 
the light-post, and would operate the switch 
thus the circuit would be completed and the 
red light would be shown to warn the engine 
runner of danger. 


If the railroad bed was too stony, wire 
loops of heavy copper wire would be 
looped directly around the pipe and the 
other end would be attached to rocks in the 
bed. If water should undermine the rocks, 
the wire would break the pipe and cause the 
oil to leak out and the lights would be lighted 
as above described. 


Dehydrating Fruits and Vegetables 


We illustrate a do- 
mestic dehydrator 
which is designed to 
dry fruits, vegetables, 
and other food prod- 
ucts, so that they will 
last indefinitely, will 
not lose their fresh 
flavor, and can be re- 
stored to their original 
conditions by soaking 
in water. The preser- 
vation of food by dry- 
ing is a very ancient 
art, and during the 
World War a good 
deal was said about 
it, and it was rather 
extensively applied. 
The belief is that our 
housewives fail to ad- 
equately realize the 
value of dehydration 
for preparing vegeta- 
bles for use in the win- 
ter months, and the 
inevitable waste of 
fresh vegetables can 
be effectively combat- 





—— m . _ 





ed by the dehydration 
process. 

The supposed se- 
cret of the new dehy- 
drator which we show 
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**Domestic Dehydrator,” 
Which—Its Inventor and 
Authorities Who ve 
Tested It Declare—Dries 
Fruits, Vac days Etc; 


Will Regain Their Orig- 
inal Size and Color. 
The ‘‘Secret” of the New 
Dehydrator Is Said to be 
Its Slowness of Opera- 
tion. Not a Thing but 
Water Is Removed from 
the Food, It Is Claimed. 
Hence the Addition of 
Water to the Dehydrated 
Food—Which Keeps in 
Any Climate— Means Vir- 
tually Fresh Fruit or Vege- 
tables. 


in our illustration is 
said to be its slowness 
of operation. It is 
claimed that nothing 
but water is removed. 


An Amphibious Gun Tractor 


UR illustration shows an amphibious 
gun mount tractor which has just been 
completed and can travel under water 
toa depth of 7 to 8 feet, just as well as it can 
on dry land. Of course, the seat of the 
driver must be arranged so that he keeps his 
head above the water. This under-water 
tractor has been perfected by the simple 
expedient of adding additional sections to 
the periscope, which carries air into the car- 
buretor. The tractor hauls a three inch 
field gun and brings it to terra firma ready 
for action. One photo shows the tractor 
going. backward at the rate of 10 miles per 
our in a stream of muddy water where the 
bottom could not possibly be seen. The 
second photo illustrates a demonstration of 
the tractor with a three inch field gun 
mounted, beforea U.S. artillery officer. 

The World War demonstrated to military 
experts that such a tractor as the one here 
illustrated is almost imperative, where open 
warfare is to be carried on, even tho there 
are not many rivers to be forded, for when 
heavy rains inundate the terrain, many 
small streams and rivulets are formed. 
Under such conditions hundreds of what 
were impassable roads confronted the 
officers in charge of the Allied Armies and 
the realization of the capabilities of the 
amphibious gun tractor will cause it to meet 
with ever increasing favor. 

It may sound somewhat extravagant or 
superfluous to suggest that such a tractor be 
developed a step further, and designed with 
a suitable housing for the driver so that it 
could navigate under water, but such a de- 
sign might prove very valuable for attack- 
ing across bodies of water such as the river 
Meuse, which was charged time and again 
under fire with a terrific loss of lives of 
American troops. This river like many an- 
other was raked with German machine-gun 
and artillery fire. If armored under-water 
tractors had been available, troops could 
have been taken across the river under 
water and hundreds of lives saved, for when 
the Yankees reached the enemy side of a 
river, the Boches rapidly surrendered their 


i is Conceded to be a Comfort—and_Necessity—During the 
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vailable. 
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of Beauty. 
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Here is the Amphibious Gun Mount Tractor. 
This Tractor, Just Completed, Can Travel Under 
Water to the Depth of 7 to 8 Feet Just as Well as it 
Can Travel on Dry Land. Of Course, the Seat of 
the Driver Must be so Arranged When the Ma- 
chine is Traveling Under "Water, That He be 
Above Water. This Under Water Tractor Has 
Been Perfected by the Simpie Expedient of Adding 
Additional Sections to the ''Periscope," Which 
Carzies Air Into the Carburetor. he Tractor 
Hauls a Three-Inch еш Piece and is Ready for 

ction. 


machine-gun and rifle pits without further 
loss of blood. Over 2,500 men laid down 
their lives along the bank of the Meuse in re- 
peated attacks during a three day attempt to 
cross the river, and in the first successful 
charge at the end of the third day but forty 
men survived the crossing as the detach- 
ment swam the Meuse, carrying no rifles 
but only automatic pistols. Many of the 
men were either shot after jumping into the 
water or else succumbed to the exposure and 
to their inability to swim. If such tractors 
as these, capable of traveling under water 
had been available, this great sacrifice of 
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roundings on the Porch or Living Room, are 


was This 12-Foot Electric Fan, Which is Capable of Supplyin 


Feet of Air per Minute. ~ 
Rate of 1000 Feet per Mi 
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If This Air Were Confined it Would Travel at the 
nute in a Conduit of 150 Square Feet Cross-Section. 
It Can be Operated at 125 Revolutions per Minute. 
















One Photo Shows 
Tractor Going 
Backward at the 
Rate of 10 Miles 

т Hour in a 

tream of Muddy 
Water Where the 
Bottom Could Not 
Possibly be Seen. 

The Second 
Photo Illustrates 
Demonstration of 
the Tractor With 
Three-Inch Field 
Gun Mounted, Ве- 
fore a U. S. Artil- 

„Тегу Officer 


main neut 


human lives would have been obviated or 
greatly reduced. 

We mean, of course, large size under- 
water tractors having a compartment, 
something on the order of the larger tanks 
used in the World War, which would hold 
possibly a dozen soldiers or more. In 
this way troops could be carried under 
instead of over a river in making a direet 
assault on an enemy strongly entrenchcd 
on a river bank. Such an amphibious 
machine could be arranged to rise to the 
surface when necessary by means of buoy- 
ancy chambers. 


and Pigmy Electric Fans 


[HERE is no question but 
that the electric fan has 
got into such universal use, 
that it has ceased to be re- 
garded only as a luxury and 
comfort and has now mount- 
ed to the status of a neces- 
sity. Soat last the manufac- 
turers have awakened to the 
idea of making this necessary 
comfort - producing article 
an object of beauty as well 
asofluxury. The New York 
Edison Company recently 
placed on display some new 
models of household fans, 
which certainly indicate a 
great advance in the line of 
appearance over the none 
too beautiful articles to 
which we have been accus- 
tomed in the past. 

And now leaving thesmall 
fans adopted for office and 
parlor use, we come to one, 
which, instead of being ten 
or twelve inches across, has 
no less a diameter than 
twelve feet. When this is 
rotated, it produces a blast 
of 150,000 cu. ft. per min- 
ute. In a conduit of 150 
square feet cross-section, the 
air would (low at the rate of 
a mile in five minutes. 


LLINOIS A 


URBANA-CHAMPAIGN 


What are Sand and Water Spouts? 


Those Who Have Traveled Over the Great African Deserts have Written 

d Rapidly Moving ''Sand Columns." 

are Whirling Shell-Like Columns x Sand Resulting from Cyclonic Wind- 
torms. 


Their riences with the 


NLY its well-established name re- 
quires that the waterspout shall 
be specifically mentioned, since 
mechanically it does not differ 
essentially from the tornado. In 

fact, a. tornado becomes a waterspout as 
soon as it passes to sea, while a waterspout 
becomes a tornado immediately it invades 
the land. So says Prof. Humphreys in his 
“Physics of the Air.” 

The waterspout, like the tornado. origin- 
ates well up in the atmosphere, and is es- 
pecially frequent in those regions where 
adjacent winds, usually the one above the 
other, have different directions; hence, 
where the counter-trade winds, overrun- 


These Moving 


ning the trade winds, occur at ordinary 
cloud or convection levels; along the belt 
of doldrums, when considerably removed 
from the equator and flanked by opposing 
trade winds; and along boundaries of 
sharp temperature contrasts, such as the 
northern border of the Gulf Stream. In 
all such regions vertical convection may 
induce a more or less violent whirl in the 
same manner as that causing the tornado. 

Occasionally small whirlwinds start 
from the suríace of lakes or other bodies 
of water during calm, hot weather. The 
strongest of these produce cloud columns, 
due to expansion, which are often called 
"waterspouts," tho of radically different 


‘Water Spouts" are Caused by the 1 
ing C Across the Water. The Water Spout Is Composed of a[Thin, 
of Water гач Particles; Sailors Used to 





Whirling Column of Air Accompanying a 


Shoot at Them with 
to Break Them Up. ls 


origin from that of the waterspout above 
described. 

Water spouts used to be thought quite 
solid in their make-up ; and it was believed 
that a well-directed cannon shot would 
sever one of these spouts, and remove the 
awesome menace. But the water spout, 
like the sand column, is composed of a 
hollow whirling wall of water particles. 
and is not a solid column of water. Thus 
the cannon shot would be of no avail. 

SAND COLUMNS OF AFRICA 

One of the little known phenomena of 
nature which travelers who have crost the 
great sand deserts of Africa, may have 

(Continued on page 654) 


Three New Science Wrinkles 


In the accompanying left-hand illustra- 
tion we see Herr Karamel of Berlin steer- 
ing his amphibious autoboat, the Autogen, 
his own invention. The rear wheels of 
the vehicle are fitted with small paddle 
wheels,. placed between the road wheels 
and the hull and covered by the wide mud- 
guards to prevent splashing of the occu- 
pant. The single front wheel, having disc 
sides, resists side motion through the water 
and is an effective rudder. А nautical 


touch is given by the marine steering wheel. 









- " Re 


Photo Above Shows Herr Caramel, 


Which He Calls the ‘‘Autogen.” As May 


At Extreme Right—A Large Cardboard Di 
taining a Spiral of Black рык 


to be Hypnotized, It Is Said. 


of i 
Steering His Remarkable Amphibious Auto Bou 
be 
Clearly Seen the Rear Wheels of the Vehi 

Built with Paddles on Them, so as to Propel It. 





uares Like Tha сей: 
е 

Here and Then Aa i Either b) d 

Spring or Electric Motor, Will Cause a Person 





NON-REWINDING FILM REEL. 


This photograph represents a new in- 
vention which takes the place of the lower 
magazine of a motion picture machine 
adding a feature which does away with the 
second winding of the film. This, however, 
does not involve discarding the present 
construction, but embodies with it the com- 
bination of a reversing reel and means for 
holding standard reels also. 

The basic principle of the invention is 







Stee aM As. 













a rotary contracting drum which winds 
the film from the outside and finishes in 
the center, by means of ten fingers which 
travel with the drum and hold the film 
outward. As the film builds up the fingers 
yield inwardly and at the point where thc 
film enters, these fingers are lifted and 
lowered again by positive cam action, 
without a spring. With this new device 
the film is taken from the picture machine 
(Continued on page 654) 
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Photo at Center Shows a Most Remarkabi: i 


Further Details of the; Device are Given Abore ы , 





* The Phono 





a Machine 
Projected on the Screen in 


NE of the earliest ideas in connection 

with the phonograph was to synchron- 

ize it with moving pictures, so that 
there should be presented a complete play 
to the public. If the synchronism is 
defective the results are disastrous. The 
actor's mouth will be seen open when no 
sound issues from'it, and when the lips 
close the sound may be at its loudest. 
We present to our readers an illustration of 


aph Has Become a Permanent Fixture in Our Home-Life Everywhere Today, but Recen! 

Which Would Not Only Provide Us with Pleasant Musical and 

Insert Photograph at the Right Shows a New English Machine Which Does This Ve: 
xact Step at All Times with the Music Given Forth 

Record Is in the Lower Compartment, While the Collapsible Projector Is Mounted on the Top of the Cabinet. 


Vocal Selections, but Which 


a new English parlor apparatus designed 
for this purpose. 

On the upper stage is a projection machine 
and the film is there seen with one end 
threaded into the projector. Below in the 
base of the cabinet is the phonograph proper. 
The reproducer is seen below and from it 
the sound-horn rises into the sound amplify- 
ing chamber with its louvered opening. 
Installed in the body of the machine is an 
electric motor wit’, control rheostat to 


As Will be Seen the 


There Has Been a Great Deal of Interest Manifested in 
ould also Produce Motion Pictures with the Music. 
Thing, and Moreover It Operates Synchro: 

the Sound Chamber. 


The 
nously, the **Movie" Images Being 
Turntable Supporting the Disk 


drive the phonograph and the projector. 
In a small apparatus of this type, the illumi- 
nation given by a Mazda lamp is all suffi- 
cient, so that the annoyance of an arc 
lamp with its rheostat and carbons is not 
present. 

The illustrations tell the story. The 
general lay-out of the machinery is very 
clearly shown and in one of the cuts the per- 
sonal element enters, where we see the 
family audience looking and listening. 


Electric Trouble Detector for Autoists 


. The instrument combines five instruments 
in one. It is so designed that a series of 
simple tests, read- 
ily made and requir- 
ing no special electri- 
cal training, will en- 
able anyone with this 
instrument to discover 
the cause of any de- 
fect or failure in the 
generator, starting 
motor, lights, horn, 
switches, wiring, bat- 
tery or ignition ap- 
paratus. 

With the detector is £ 
furnisht a complete |} 
and easily understood | 
instruction book. This 
book is an excellent 
textbook for wiring, 
electrical troubles, etc. 

The testing appara- 





meter, with 3 voltage and 2 ampere scales 
for accurately testing any electrical pressure 








TTA 


or current found in automobile equipment. 


The makers furnish leads, props, clips, 
2 and a Cadmium test 
electrode. There are 
no external shunts. 
The instrument com- 
bines a voltmeter read- 
ing from zero to 30 
volts for testing the 
generator, lights, horn, 
etc., a voltmeter read- 
ing to 3 volts for bat- 
‘tery cell tests; a volt- 
meter reading to 3/10 
volts for testing ar- 
mature and field coils; 
an ammeter which 
will measure current 
up to 300 amperes fot 
testing the starting 
| current; and an am- 
meter for current 
from zero to 30 am- 
peres for generator and 
other low current tests. 
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Movie Star Sees Electric. 


Potato Peeler 








The Details of This Electric Potato 
Peeling Machine on the SS 
**Yale” are Being Explained to 
Miss Marjorie Daw, Movie Star 


Motion picture stars have something else to do besides looking 
pretty when the director yells “Go.” Неге we see Miss Mar- 
jorie Daw, famous movie star, being shown the wonders of the 
electric potato-peeling machine in the kitchen of the steamship 
“Yale.” The details of the machine which are simple, are being 
explained to the fair Marjorie by Mr. A. L. Levy. 

It is an interesting fact that practically all of the modern 
hotels as well as ships, even the smaller establishments, perform 
most of their kitchen work by means of electrically-operated 
machines. Chief among the kitchen details accomplisht in 
this way is the peeling of potatoes. There is usually but one 
thing left to do after the machine has peeled the potatoes— 
several bushel of them or more, depending upon the size of the 
machine—and that is for an attendant to cut the eyes or spots 
out of the potatoes, which is ac- 
complisht usually by pushing the 
potato against the revolving 
cutter. 

Scientists tells us that if we 
want to realize the real benefit 
from eating potatoes, we should 
not peel them, but should cook 
them with their jackets on: so 
as to preserve the highly desir- 
able vitamines, which reside just 
under the skin. 
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One Million 
Volt 


Recent spectacular ехрегі- 
ments at the Pittsfield, Mass., 
experimental station of the 
General Electric Company, 
were made in the production 
of one-million volt potentials. 
Each stepping up of the poten- 
tial was watched and followed, 
and eventually as the final mil- 
lion volts potential difference 
was reached, tremendous dis- 
charges were obtained, one of 
15 ft. is illustrated in our cut, 
and the foundation at least was 
laid for the development of the 
economical transmission of 
power over great distances. It 
was ascertained that the ex- 
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^ 7 This Machine ‘Detects 
Liars 





A Mechanical Solomon—4A Combination of Machines Which Will Detect 
Prevarication in Man or Woman. 

William Moulton Marston, a Boston lawyer and scientist, 
is shown here with his scientific Lie Detector. Three complicated 
pieces of machinery are used to detect deception in a witness or 
other subject. 

First—The Chronoscope. It measures in hundredths of a 
second, the time the witness takes to answer questions—innocent 
questions and questions connected with the case under considera- 
tion are verbally shot at him. He can't lie without hesitatin 
a fraction of a second—and the chronoscope measures an 
records the delay with deadly accuracy. 

Second—The Kimeograph. This measures the respiration of 
the suspect as he answers questions and records it in traced 
graphs or curves on a smoked cylinder. And a man breathes 
differently when lying. 

Third—The Sphygmometer. 
TThis charts the blood pres- 
sure during the questioning. 
When a man is lying his systolic 
blood pressure rises rapidly in a 
flying curve. 

Scientists say that if a subject 
reacts guilty to all three tests 
his deception or attempts at de- 
ception are practically proved in 
the full scientific meaning of the 
word proof. 
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Power 


Transmissic 


ternal diameter of 1,000,0€ 
transmission line wires 

have to be as large as 4 i 

A steel core conductor «:1' 
proper wires wound arow.! +. 
outside was also among 
possibilities tried out su 
fully. The large diameter 
ductors were found nece ~à! 
to reduce the corona or >o» 
loss to a practicable value. · .:- 
rents at such potentials al 
tend to leak off small or po :. | 
conductors excessively; tat 
large 4 inch conductors pre-e 
a more easily rounded sur ^ 
thus minimizing such leal... > 
which of course is a direct . 
of electrical energy. 


s 





HE air cushion of which we hear 
so much in all kinds of mechanical 
` devices and instruments, not to 
mention the cushion in our rubber 
heels, is.by no means a new or an 

invention. Many insects have 
and especially the grasshopper, 





original 
them, 
which was in existence during the car- 
boniferous period when coal was formed. 
: All softer parts of an insect are enclosed 
in a more or less hardened chitinous cover- 
ing, which is commonly called the outer 


skeleton. Within this skeleton all muscles 
and meaty parts are formed and, when the 
grasshopper lands after jumping, $t would 
receive a slight jar, if no means of absorbing 
it were provided. Of course the joints take 
care of part of the shock, and the few 
bristle-like hairs found on the extremity also 
co this. But even these аге insufficient 
to absorb the entire jar. Therefore Nature 
went to work and evolved an air cushion. 
This air cushion is situated at the extreme 


The Production of Colored Cotton 


A. W. Brabham has submitted to the 
Cotton Exchange of Savannah, Ga.. four 
samples of colored cotton—light brown, 
dark brown, light green and dark green. 
They are the results of years of experi- 
mentation. Mr. Brabham says that other 
colors will appear when a number of cot- 
ton plants in his garden, that are not yet 
fully grown, begin to bear. 

The botanist has not yet been able to 
produce black cotton, but he says he will 
do so in time. It would have appeared 
this year, he contends, if a package of 
the seeds of a blue-tinted cotton mailed 
to him by a botanist in Delhi, India, had 


tip of the tarsus and just bt- 
yond the two claws of each 
foot. The claws help to keep 
the insect in precarious posi- 
tion where, without them, it 
would inevitably slip. Ву 
their means it can find lodge- 
ment on smooth grasses. 

The air cushion of the 
grasshopper is a round ball 
filled with air and also pro- 
vided with a few hairs. 
These in a large measure, ab- 
sorbtheshock whenthe insect 
lands on some rock or bould- 
er. Of course, when it lands 
on some herb or grass, the 
shock is absorbed by the 
swaying plant. Other insects 
have their legs adapted for 
special purposes, and these 
are dependent on the mode 
of life of each individual. 


not gone astray. Mr. Brab- 
ham has sent for another 
package of these seeds, and 
he is convinced that if he 
crosses them with certain of 
the cottons he has already 
grown the result will be black. 

Luther Burbank once told 
Mr. Brabham that he would 
produce black cotton for a 
million dollars. Mr. Brab- 
ham replied that he thought 
he could doit more cheaply, 
and thereupon started his 
experiments. 


The Upper Photo; 

hopper With Its 

the Tip of the Tarsus, and Just Beyond the Two Claws of Each 
e Insect i i 


Foot. These Claws 
tions. The Lower Cut Shows the Air Cushion Magnified.» 


. Animals That Have “Rubber Heels” 


By Dr. ERNEST BADE 


aph Shows the Jumpi 


Leg of the Grass- 
mall Air Cushion at 


e Extreme Right or at 


elp to Hold ti in Precarious Posi- 





“Shimmy” Board for Testing Batteries 


A vibration board, which operates with a 
“shimmying”’ effect, has been designed and 
built by the Investigation and Testing of 
Electric Batteries Section of the National 
Bureau of Standards for the testing of stor- 
age batteries. This testing equipment dif- 
fers from previous designs, in that the 





batteries are jolted by the movement of 
springs, thereby more nearly duplicating 
the conditions with which they are sur- 
rounded in actual practise. The influence 
of jarring on the life of the battery, as well 
as the relative durability of different types, 
will be revealed by this newly-constructed 
apparatus. 

















Did You Ever Stop to Realize That the M 
Manufacturer of Your Automobile Lighting | 
and Starting Battery Has Had to Figure | 
Out a Method Capable of Showing Just |. 
What His Battery Would Do, Under the | 
Severe Vibration Conditions Met With in 
the Motor Car? The Illustrations Here- | 
with Show One of the Vibration Tables for 
Testing Storage Batteries as Designed and 
Built by the Bureau of Standards at Wash- 
ington, D. C. The Desired Shimmying 
Motion Is Obtained by a Cam Action. 











Go: 
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The “‘shimmying” motion is obtained by a 
simple eccentric or cam action, the eccentric 
being keyed to the shaft of a motor and 
transmitting the movements downward 
against spring tension. The springs are 
visible in the illustration, and the battery is 
seen in place on the board subject to vibra- 
tion. The motor is quartered under the 
controller box, which is on a platform. A 
field rheostat, on a rack, regulates the speed 
of the motor, its range of frequency being 
from 300 to 1,200 r.p.m. А tachometer is 
seen at the extreme left of the hotograph, 
while the cam which operates the vibration 
board is under cover, located between the 
battery and motor. 


Similar apparatus, previously built for 
studying the behavior of storage batteries, 
when used on automobiles, were operated in 
the absence of coil springs. "This omission 
made difficult the duplication in the labora- 
tory of the actual conditions to which bat- 
teries were subjected on automobiles. The 
"shimmying" effect should yield information 
on defective lead burning, and should indi- 
cate the slopping of acid or electrolyte 
around the terminal point. The life of a 
storage battery in use may vary from a few 
months to four years or longer. 


This is not the only application of a 
shimmy board as electrical and other 
manufacturers have used a similar arrange- 
ment for testing various other devices 
and instruments. Telephone manufactur- 
ing concerns have used a similar vibrating 
table for carrying out a test of twenty-four 
hours or more on microphones, for example. 
Other manufacturers have used this vibra- 
tion test for determining the reliability of 
electric measuring instruments. 


Contributed by S. R. WINTERS. 


Machine Reads Your Character 


= 
Here We Have the Newest Character Reading Machine—the 
Plastometer—Recently Perfected-by. Professor Burger of Berlin. 
With This Apparatus It Is Possible to Quickly Measure All the 
Facial and Cranial Protuberances. Whether or Not You Believe in 


Reading Character, 


This Instrument Will Provide 


All of the 


Data Needed in Diagnosing Subjects by the ‘‘Bumpologist.” 


"THE accompanying photographs show 
a machine, which, we take it, is the 
very latest invention for reading your 

moral character by exact measurement; 
that is if you believe in phrenology, or 
reading character by the shape and size 
of the head and as well as by the degree 
and location of the various bumps and val- 
leys of the cranium. 

The name of this new character reading 
machine is the Plastometer and it was per- 
fected by Prof. Burger of.Berlin. Prof. 
Burger claims to read your moral char- 
acter by the millimeter. He says that with 
the aid of his instrument one can, in one 





hour, look into the life of the soul and 
body, which otherwise would take months 
of keen observation. He also claims that 
his apparatus will aid the authorities in 
determining the moral character of crim- 
inals. 

One of the photographs shows Dr. Bur- 
ger measuring the moral character points 
of a young lady patient, while the second 
photo gives a closer view- of the lady's 
head with the instrument in place. All 
of the adjustable rods and correlated parts 
of the instrument are finely calibrated, 
so that the position of any of the meas- 
uring rods can be instantly read off on the 


scales. By checking up the 
measurements obtained 
from a patient's head, with 
those obtained from thou- 
sands of other people, and 
by carefully studying the 
characteristics resulting 
from a given size and 
shape oí head, the sub- 
ject's mind can be judged, 
it is claimed, quite accu- 
rately. In other words, 
there is nothing mystical 
about the instrument or its 
use, any more than there 
is in modern palmistry. 
You have your hand reac 
by a Gypsy palmist and 
because her clothes are 
bizarre and her manner 
mysterious, you think 
quite possibly that she pos- 
sesses some special God- 
given faculty for telling 
you your personal life and 
details of the past, present 
or future, by looking at 
the lines in your hand. 
There is no such thing, 
so far as the "mystery" is concerned, and 
all that the palmist can do or ever has 
done, is to make a special study of thou- 
sands of hands and then, by utilizing thc 
mathematician's well known law of aver- 
ages, he or she learns to judge almost in- 
stantly the mental traits of the subject 
before them. The accuracy of palm read- 
ing is claimed to be about 72 per cent., 
and the same percentage may be taken as 
approximating the accuracy of the result 
obtained with the machine devised b: 
Prof. Burger for judging character by 
measuring the size and contour oí the 
head. 


Mailing Machine Eliminates Stamps 


A machine for stamping envelopes, car- 
rying out a process to take the place of the 
manual application of postal stamps, is 
illustrated here. No postage stamps are 
used. The machine at the rate of 250 en- 
velopes per minute stamps the letters with 
a printed mark. The Post Office authori- 
ties set the machine, lock and double seal 
it. It is then ready for use. The en- 
velopes are put thru and the counter of 
the machine determines how much postage 
is to be paid. It prints on each envelope 
the name of the office, and the time of 
mailing, exactly as іп the present 
stamp cancelling machine. The imprint 
which it puts upon the envelope is of the 
size and shape of the regular Post Office 
cancelling stamp, and is to be а legal 
substitute for the postage stamp. It con- 
tains the inscription, "U. S. Postage Paid 
Jc." To purchase postage the lessee of 
the machine'carries a meter like apparatus 
to the Post Office, where an employee sets 
it for the amount of postage required, pay- 
ment being made in advance. The meter 
has a range large enough for 100,000 
stamps less one. 

Business houses will welcome with open 
arms this postal stamping machine for 
one of the greatest nuisances and time 
in office and 


wasters mail order work 
has always been the item oí postage 
stamps. It is, moreover, a dirty, messy 


job having to moisten several thousand 
stamps and place them all on envelopes, 
one by one. If nothing else the job of 
pasting the stamps on the envelopes would 


ose y Google 


be called an entire waste of time and labor 
by any student of efficiency engineering, 





as it is being applied to our modern office 
and factory systems everywhere to-day. 


The Illustration Above Shows a Machine Recently Perfected and Which Is to be Adopted by Large Rus- 

iness Concerns for Stamping Mail Without Having to Bother with the Separate Postage Stamps Ordinarily 

Used. This Machine Stamps the Official Postal Frank or Seal on Envelopes at the Rate of 250 Per Minute. 
A Counter on the Machine Determines How Much Postage Is Due to the Post Office. 
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The Royal Physico-Technical 
Institute at Berlin 


E present here- 

with several illus- 

trations of the ap- 

paratus in the 
Royal Institute in Berlin, 
which is a sort of Bureau of 
Standards, and in which the 
most extensive ground is 
covered in trying out differ- 
ent electrical devices and 
measuring the efficiency of 
various machines and appli- 
ances. The first illustration 
shows an apparatus for test- 
ing telescopic, and more es- 
pecially photographic objec- 
tives. The apparatus is due 
to the great optical firm of 
`. Р. Goerz in Friedenau. 
The photographic objectives 
to be tested are screwed into 
the front board of the cam- 
era seen on the left hand of 
thecut. The table carrying 


A 


Six-Meter Testing Apparatus for Photographic Objectives Which 

are Screwed Into the Camera on the Left. The Large Collimeter 

with Objective of 22 Centimeters in Diameter has a Focal Length 
Corresponding to the Length of the Tube of Three Meters. 


the camera can be swung 
around the perpendicular 
axis passing thru the center 
of the objective. The large 
tube is about nine inches in 
diameter and over 18 feet 
long. This is used for test- 
ing long focus objectives. 
Another division is shown in 
one of the cuts; it contains 
extensive apparatus for 
photometering street lamps. 
A vertical beam is arranged 
with a bracket, so that the 
lamp can be placed at any 
desired height up to 30 feet. 
The balconies, which are 
seen at the right and back 
of the cut, are reached by 
circular stairways, and are 
used for manipulating the 
lamp at different altitudes. 
In another department high 
tension insulators are tested 
and one of the cuts showsan 
insulator carrying bare con- 
ductors subjected to a spray 
representing a heavy rain 
storm, while the last cut 
shows a cataract of sparks 
produced by a 175,000 volt 
potential. 


Test of a High Tension Insulator for Bare Con- 
ductors Under Artificially Produced Heavy Rain. 


Measuring the Candle-Power of Lamps to be Used at High Ele- 
vations. The Lamp to be Tested can be Placed at any Desired 
Height by the Arrangement Clearly Shown in the Cut. 





175,000 Volts. 


Formation of Sparks in the Testing of an Insulator at a Tension of 


This Test Always Presents a Spectacular Sight. 


Armature Winding by Machine 





` over Wind any 


The makers of a new armature winding 
machine claim for it that it will do the work 
of four men at the expense of one man's 
time. It winds any type or size of armature 
up to 1 horse power, without removing the 
commutator. It weighs only 65 pounds and 
may be driven by hand or power. It is 
This Armature Winding Machine Which May be 
Manually or Motor-Driven, Is Claimed to do the 
Work of Four Armature Winders, and It Will More- 
or Size of Armature Up to One 
Horse-Power, Without Removing the Commutator. 
It Counts the Turns and Twists the Leads Auto- 

matically. 
especially designed for repair shops and 
small manufacturers. It winds with uni- 
form tension, counts the turns, and makes 
and twists the leads. It is said that a one 
horse-power armature may be wound in 
twenty minutes on this machine. 

Those who have ever had any experience 
in winding otor or dynamo armatures will 
appreciate what an advantage and time 
saver a machine of this type really is. It is 
very difficult or at least it has been, to en- 
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deavor to wind armatures automatically by 
machine, owing to the very small space into 
which the wire has to be wound for each coil, 
and particularly on account of the fact that 
the end turns of each coil have to be over- 
lapt or wound one over the other. From 
this it may be seen, and experiments invari- 
ably showed, that owing to this intricate ar- 
rangement, the wires would tend to overlap 
or catch in the wrong slot, not to mention 
several other difficulties, which showed 
themselves whenever an automatic machine 
was devised to wind armatures of the hand- 
wound type. 

Armatures such as used in machines 
above 1 H. P., which are usually wound 
with form wound coils, each coil being a 
separate unit, do not require any machine 
for their winding, the armature winder 
slipping the unit coils into the slots, one by 
one, and hammering them into their respec- 
tive slots, one after another. But for the 
hand-wound armatures, which do not em- 
ploy form-wound unit coils, an armature 
winding machine is a very necessary and 
desirable device. Ў 


Editor’s Mail Bag 


THOSE COVERS. 


Editor SCIENCE AND INVENTION: 


I would like to make a suggestion in 
regard to your publication. In making 
up a front cover I should think it more 
appropriate and advisable to have a design 
less fantastic. I realize that probably 
you expect these monstrous and perhaps 
slightly inconceivable designs to attract 
the eye of the public while passing news- 
stands through the very idea of their mag- 
nitude and  uncomprehensiveness. You 
also probably rely upon the merits of the 
magazine proper to hold the subscription 
of your steady readers. Yet I would 
suggest that a more scientific realism be 
substituted for, or added to the inventive 
imagination now existing, for even steady 
readers must be satisfied once in a while. 
By this 1 do not mean to say that your 
cover designs have never been good, for 
many have been excellent, as for example, 
vour butterfly design. But please make 
them more common and more numerous 
in your coming issues, and, if possible, 
have them bear directly on your biggest 
feature іп: that particular issue instead of 
some unimportant article. 

Another suggestion is that you keep to 
your original field and not branch off into 
the gilded scientific field which is already 
occupied quite nicely by several other 
magazines. | 

Lastly, I wish to express my sincere 
liking for your articles on "Popular As- 
tronomy," “Practical Chemical Experi- 
ments," and the department known as 
“The Oracle;' and also my appreciation 
of your sportsmanlike spirit in publishing 
the "Editor's Mail Bag," containing such 
letters as this one. 

TEMPLE C. PATTON. 
26 Valley Road, 
Milton, Mass. 


(The year, let us say, is 1821. An in- 
trepid man with a little imagination prints 
a scientific magazine, called, let us say, 
"Ye Science for All.” On his covers he 
shows successively the following "dreams": 
А man soaring in a flying machine. A steel 
vessel holding a score of men running below 
the surface of the sea. A man in London 
talking to a man in Paris thru a thin wire. 
4A carriage running without a horse. A 
message flashed from shore to a ship in mid- 
ocean. A r0-car train running below a river 
hed. A 60-story steel building. A machine 
that speaks and sites. Pictures that move 
on a screen. A machine to sce thru your 
flesh and show your bones. 

What would the 1821 critics have though! 
of such crazy — "fantastic" covers? The 
publisher probably would have landed in an 
insane asylum or worse; and,in less than 100 
years all of these fantastic dreams came true. 

Some of our covers may look fantastic 
But how our great-grandchildren 
wel smile dertsively at our feeble attempts to 
portray the future! Our imagination ts far 
too poor to even express а fraction of the 
wonders lying beyond. 


NOW, 


—EDITOR.) 


TOO FANTASTIC—BUT TRUE. 
Editor SCIENCE & INVENTION: 
| have read SCIENCE & INVENTION for 
a number of years and I really think that 
it has deteriorated a little. It is a very 
good magazine, however, and I get much 
benefit out of it. d 
There is one feature of your magazine, 
however, that amuses me, but which to 
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others is probably great. You are mak- 
ing many efforts to impress upon your 
readers the more profound problems of 
our existence, but the articles you use 
to do it are too imaginary to be true. 
I have studied for some time on some of 
the "life" problems you present, and while 
I do not wish to appear as a “wise” one, 
I will say that I think you often overstep 
the bounds of good solid reason. 


A great many things that the ancients 
taught are slowly being accepted by science 
as facts, where in the past they have been 
pooh-poohed at. Still other things taught 
by the ancients will be accepted. They 
had some wonderful views and explana- 
tions of life. Don't you think that some 
of them would stand investigation? When 
science began to be called Science, it looked 
down on the ancients, and discarded the 
old theories without investigation, a wholly 
unscientific procedure. Now  investiga- 
tion of the old ideas is upsetting many of 
the modern ideas. 

So with a great many of your articles, 
they are looking ahead into the future, 


See 





E invite our readers to use these 
columns for discussion on all sub- 
jects of interest to them. We aim 

to make this page an exchange place for 
ideas and invite discussion. As hundreds 
of letters are received weekly, it is mani- 
festly impossible to publish all of them, 
and we aim to publish only the more inter- 
esting ones. Try to keep your communi- 
cation within two hundred words, and use 
only one side of the paper when writing. 
It is not possible to answer communications 
addressed to this department by mail due to 
the great influx of communications received. 
—EDITOR. 
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disregarding the work of the past. The 
past 15 the place to get inspirations for the 
future. If some of those articles are ex- 
amined under the light of old knowledge, 
which is beginning to be accepted as truth, 
you will find they are but shells of fancy, 
spectacular, and all that, but lacking a 
sound reasoning basis. 

Too many of your articles assume the 
grossly material aspect, as tho the prob- 
lems of life could be solved by the use of 
material things. When will man finally 
realize that there are two things in the 
world—matter and the not-matter: 

Your popular astronomy articles are 
good, and so are your chemistry articles, 
your nature articles are good, and articles 
like your "Airplane or Battleship—Which?” 
are good. 

Your article, "Movies of the Future," 
is a little too fantastic for a magazine of 
the standard you have maintained, tho 
it could be toned down quite a bit, for if 
you left out the statement about teaching 
dancing and piano playing, it would be 
quite reasonable, and it would still be 
reasonable if you had arranged for dancing 
to be taught in a better manner. 

“Disease Microbes Thrive on Money” 
is good. The article on the Aurora is 
good. It is good all the way thru, except 
for some of those stories, fantastic, and 
outdoing Arthur Train, and leaving the 
author of “Twenty Thousand Leagues 
Under the Sea" buried in shame, which 
are too unscientific, and too much without 
reason to be at all palatable. I am more 
or less gullible, according to my friends, 
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and believe a lot that they can't see, in 
regard to things modern and things of the 
future, but some of those stories are so 
big, that they disgust me with their size. 

There! That is enough. hope you 
will not be offended with me for taking 
up so much of your time, but I had to get 
this load off my chest. 

EARL WAYNE SUTTON. 

Elyria, O. 


(Sorry friend, but it is never safe today 
to say that a thing is ‘Чоо fantastic." “Danc- 
ing Taught by Movies" is already a fact— 
it is being exploited commercially and a 
company announces that it will teach piano 
and violin playing by movies right in your 
own house, very shortly! : 

—EDITOR.) 


ONE FEATURE WORTH THE PRICE. 


Editor SCIENCE & INVENTION: 

I am no recognized authority on the 
criticism of scientific literature, however, 
in my personal opinion, as well as several 
of my friends, SCIENCE & INVENTION 
magazine is the ideal medium for keeping 
the layman posted on every-day advance- 
ment in the scientific world. 

To be sure, there are certain subjects 
which are of little or no interest to me, 
but I could not be so narrow as to want 
only the subjects which interested me, 
published. There is always at least one 
feature in each issue which is worth the 
price of the magazine. More power іо you. 
Keep it up. 


1132 Eighth St., 
Portsmouth, O. 


Harry M, STEED. 


"GREATEST EVER PUBLISHED." 
Editor SCIENCE & INVENTION: ; 

I am not able to forego this opportunity 
of expressing a few thoughts in regard to 
your publication. This is in connection 


with your published criticisms. SCIENCE 
& INVENTION is undoubtedly the most 


up-to-date and wide-awake popular scien- 
tific magazine. The articles that you 
have published in regard to Dr. Tesla, 
as well as those dealing with astronomy, 
insects, plants, etc., are to my mind the 
prae ever published of their kind. 
have watched your wonderful progress 
with great satisfaction. 
E. Н. THOMPSON 
1120 Woodmont Avenue, 
New Kensington, Penna. 


NOT TECHNICAL ENOUGH. 


Editor SCIENCE & INVENTION: 

In reading over your August issue 1 
came across your request for comments 
on SCIENCE & INVENTION. 

I will say it is the best magazine for 
popular science but why not more tech- 
nique? I noticed you took your stand, 
to a similar question, on the ground that 
an every-day man doesn't want a technical 
paper. This may be true, but why not 
take to the “Golden Mean”? 

1 was very pleased with the article on 
“Chemical Analysis." I wished that you 
could have more chemistry in each issue. 

ы Jos. Н. PRECOURT, 
Chartley, Mass. Sec'y Junior Chemists. 

(SCIENCE & INVENTION, in its field, i. с., 
SCIENCE AND INVENTION, aims to do what the 
"Literary Digest" does in everyday matter: 
and literature. We cover ай scientific 
matters, obviously, therefore we can not devoir 
more than a certain amount of space to any 
one object. Class journals do just that; 


(Continued on page 658) 





Home Mechanics 


Conducted by WILLIAM M. BUTTERFIELD 


TABLE STEPLADDER 
FgAHE illustration shows an ordinary 
folding stepladder arranged to pro- 
vide a folding table. The table top 


can be made of a large sized standard 
bread-board, thus serving the purpose of 
combining 


kitchen table or these two 


The Illustration Above Shows a Very Convenient 
Combination Table and Stepladder, Arranged so 
That, When the Table is Not Desired, it Can be 
Slid Forward for a Small Distance and Then Turned 
Down, as Seen in the Lower Right Hand Corner, 
so as to Set Against the Wall. 

essential features, step-ladder and kitchen 
table. The ladder is of the ordinary 
style made table high. The table attach- 
ment consists oí a  bread-board with 
cleats attached so as to form grooves. 
that slide over the top edges of the 
ladder. It as hinged by two grooved 
blocks, which catch on a piece of 34” 
pipe and held by brackets screwed to the 
back legs of the ladder. The grooved 
blocks catch on the pipe when the table- 
top is swung into the vertical position. 


THE MOTORIZED FOOD 
CHOPPER 
The universal electric fan can be made 
to run the food chopper, without destroy- 
ing the future usefulness of either the 


Why Turn the Food and Meat Grinder by Hand, 
When with a Little Ingenuity You Can Rig Up the 
Fan Motor to Drive It? 


шша» Google 





fan or the chopper, by a little ingenuity on 
the part of the handy-man of the house. 
In the cut a practical scheme is shown, 
that can be set up by any home mechanic. 
A few pieces of board, some tin, screws, 
3/16" iron wire and а piece of bicycle 
chain are the only supplies necessary. 
Two wheels are made of wood 14” thicker 
than the width of the chain at its widest 
part. One wheel is to have twelve and 
the other 24 sprockets, made by cutting 
the wire into 34" lengths and driving 
them into holes bored in the edge of the 
wheels, as shown. The sprockets should 
be tapered, altho they will probably work 
without tapering. The size of the wheels 
will depend upon the length of the links 
in the chain—if these are 1” for instance, 
the wheels will be 12” and 24” in cir- 
cumference, with the centers of the 
sprocket holes 1” apart. Disks of tin are 
screwed on each side of both wheels to 
form a guide or groove to hold the chain 
in place and take off lateral strain on 
the sprockets. A írame with clamps of 
wood screwed over the base of the fan 
and to hold the chopper and pan for 
chopped food completes the device. 


INDOOR WINDOW BOX 


It is about time to think of bringing 
the plants in for the winter and to provide 
ways and means for keeping a few of the 
choicer varieties where they can be seen 
and admired. A window ledge is always 
a desirable location for certain kinds, and 
to provide the means for keeping them 
there we have designed a box, shown in 
the cut, which will not dry out in a steam 
or furnace heated room. The box con- 
sists of two parts, one fitting within the 
other, both are provided with zinc or 
copper linings. The top lining holds the 
plants and is perforated all over the bot- 
tom; the lower one catches any surplus 
water that drains thru the holes in the 
bottom of the plant box. To prevent an 
overflow in the lower lining, a small 
faucet is provided for draining, as shown. 
It can be seen that this arrangement pro- 
vides a cellar-like wet tank that cannot 
very well dry out, one which will furnish 
moist air to the plant roots in the box 
above it. This will keep the soil and the 
roots from drying out in any super- 
heated room. 





IMPORTANT: 
TO NEWSSTAND READERS 


N order to eliminate all waste and unsold 
copies it has become necessary to supply 
newsstand dealers only with the actual number 
of copies for which they have orders. This 
makes it advisable to place an order with 
your newsdealer, asking him to reserve a 
copy for you every month. Otherwise he will 
not be able to supply your copy. For your 
convenience, we are appending herewith a 
blank which we ask you to be good enough 
to fili in and hand to your newsdealer. He 
will then be in a position to supply copies 
to you 1egularly every month. If you are inter- 
ested in receiving your copy every month, do 
not fail to sign this blank. It costs vou 
nothing to do so. 
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jr aes NORIS ea М 


Please reserve for me. . .copies of SCIENCE 
& INVENTION every month until I notify you 
otherwise, and greatly oblige, 
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Мапу of the more pretentious homes to 
day have window boxes for flowers built 
in to the window frame or ledge and not 
made separately. Oftentimes this effect 
can be obtained by a slight amount of car- 
penter work, and arrangements made for 
a window seat just below the flower box. 





This Indoor Window Box for Flowers is So Designed 
That It Will Not Dry Out, Even Tho the Room in 
Which It Is Placed Is Kept Very Warm. The 
Box is Made in Two Parts, Gas Fitting Within the 
Other, Both Being Provided With Zinc or Copper 
Linings. A Small Spigot Is Fitted to the Outer 
Compartment for Draining It When Necessary. 


DUTCH CRADLE SWING 


Fresh air for the baby, summer or 
winter, can be had, minus all of the in- 
convenience of tucking him in his swing 
after going outdoors, by using the com- 
bined cradle and swing shown here. The 
two parts are separable, one occupying a 
permanent position on the porch attached 
to two suspension rods. the other being 
portable; thus it is possible to get baby 
ready tor the outing in the house. More 
than this, it is possible to rock him to 
sleep before taking him out, or to bring 
him in for the night without disturbing 
him. The cradle is a regu'ar bouse- 
cradle made usable out of doors. 





A Few Pieces of Board are All That are Required to 
Build This Attractive Little Cradle Swing. If It Is 
Made of Chestnut or Oak and Finisht With a Mission 
Stain or Wax, the Swing Will Present a Real Quaint 
Appearance. Where the Rest of the Furniture is 
Finisht in White Enamel, or Some Other Color, the 
Cradle Swing Can be Painted to Correspond. 


MOTOR HINTS _| 


First Prize, $25.00. 


THIEF-PROOF COMBINATION 
SWITCH. 
N the illustration herewith is shown a 
switch of the combination type. The 
switch-points and switch-blades are en- 
closed in a case so that the wiring will not 
be exposed to the thief. This case is 
mounted on the back of the dash cowl, 
leaving only the dials out in the front. 
The dials should be attached to the shafts 
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T Spar plugs 
This Simple "Combination Switch" is Suscepti- 
ble of Many Different ''Settings;". all That the 
Owner has to do to Change the Setung is to 
Corinect the Leads to Different Switch ints. 
The Dials of the Switches are the Only Parts 
Exposed on the Front of the Cowl Panel, Reg- 
ular Radio Instrument Dials With Graduated 
Divisions Being Very Suitable for the Pur- 
pose. With the Connections Shown Above the 

Combination is 777. 


in such a way that when the switch blade is 
on switch point O, the dial should indicate 
O on the dash board. In order to start 
the car using this wiring system, the dials 
will have to be turned to indicate 777. 
This switch can be wired in many different 
ways by simply disconnecting the wires of 
the switch points and connecting them on 
to whatever switch points one desires. 
The combination should be changed fre- 
quently. 
~Contributed by EDWARD JOZWICK 


Second Prize, $15.00. 
DOOR FLAP SECRET IGNITION 
SWITCH 

Many cars have a pocket in their doors 
and a flap to cover each pocket, a snap 
being provided to fasten the cover over the 
pocket. Why not use this snap as a means 
of closing the circuit? In the diagram 
herewith is shown the flap “А,” “B” and 
"C," which are the parts of the snap 





and "D," is a small piece of cloth fixt, so 
that when the snap is open, it is between 
the parts of the snap. This switch is 
wired in series with the ignition switch. 

Contributed by 


W. E. MERCK, Jrf 





ЕСС“: 
© Engine §=lgnition Switch 


An Innocent Looking Switch Which May be 
Connected in the Ignition Circuit in one Way 
or Another, is Readily, Improvised from the 
Snap Buttons on the Pocket Flap Inside the 
Door, This Flap and Button Being Found on 
Most Cars. When Leaving the Car the Flap is 
Pulled Open Which Prevents Starting the Car 
by Thieves. 
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NOTICE—CONTRIBUTORS !!! 

We have not been at all satisfied with the 
class of suggestions we have been receiving 
lately in this department. Most of the 
devices that are suggested are very crude, 
and while some of them may be original, 
they are so impractical that not one in a 
hundred motorists would think of using or 
installing such a device. There is, how- 
ever, one device that is needed badly which 
apparently has as yet not been invented. 

e refer to a device that would prevent 
stealing of motor cars. In the City of New 
York alone, there are stolen every day an 
average of 15 cars. The average for the 
entire country varies from between two to 
three hundred cars each and every day. 
This is a terrible loss and must be stopt 
at_all cost. А 

For the next few months we will, there- 
fore, give prizes only to such devices as 
prevent stealing of cars. We have publisht 
a few good ones in the past, but we feel : 
sure that there are a good many others that 
should prevent thefts. It should be remem- 
bered always that motorists do not wish 
complicated and cumbersome devices; 
something that can be put in place quickly, 
and that can be removed just as quickly, is 
what is wanted. The device should, of 
course, always be secret so that the casual 
crook will not know how it is used. Varia- 
tions of the device should be possible so 
that even after publishing such а device 
and giving it the fullest publicity, it could 
still be attached in such a way as to defy 
detection by the average man.—Editor. 
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THIRD PRIZNE.........- 


All other accepted articles, which win 
no prizes, will be paid for at the rate of 
$2.00. Articles submitted should not be 
long ones. About one hundred to two 
hundred words will suffice. Address all 
manuscripts to Editor, "Motor Hints," care 
of this publication. 


Third Prize, $10.00. 


"STOLEN" SIGN BETRAYS THIEF 


A simple idea to prevent stealing of 
motor cars is presented herewith. The 


Somes 


morning 
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SIGN PAINTED ON 
BACK OF LICENSE 
PLATE 


Here Is One of the Best Protective Stunts We 
Have Yet Seen—This Genius Paints the Word 
“Stolen” on the Rear of the License Plate, 
Which Plate is Pivoted at the Bottom and Held 
in its Normal Position by a Catch or Trip at 
the Top. This Trip is Connected With the 
Clutch Pedal When the Owner Leaves the Car; 
a Thief Pushing in on the Clutch, Will Cause 
the License Plate to Drop and Announce— 
STOLEN! 


license plate is pivoted from the bottom 
and hooked at the top. When the owner 
leaves his machine, he will set the catch. 
When a thief comes along and starts the 
car, the plate will drop. On the reverse 
side is painted in large letters the word 
STOLEN. He can’t go very far with that 
sign unconsciously displayed for the benefit 
of police and the public. 

A light clutch or catch is arranged just 
over the license plate to hold it upward 
when in place and this release catch is 
connected by a wire or levers, etc., let 
us say, to the usual clutch pedal of the 
automobile. When the trip is set, or put 
in connection with the clutch pedal, and 
the thief steps in and starts the car, pro- 
viding he has already solved some form or 
other of ignition switch mystery, and pushes 
in on the clutch lever, the trip will silently 
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release the license plate which will drop 
over and read STOLEN. This trip could 
be rigged up quite easily to work with an 
electro-magnet for the trip lever with a 
contact device arranged at the clutch pedal 
for closing the circuit to the electro-magnet. 
Contributed by M.F. JANNARD. 


PRIMING ARRANGEMENT FOR 
EASY STARTING. .— 


The device consists of,a double-ended 
petcock at A, with an elbow on it*con- 





Now That the Cool Weather is With Us Again, 
This Priming Scheme Will “Prove, of , Interest, 
as it Will Conduce to Easier Starting Gago- 
line is Squirted Into the Intake Manifold 


necting the gas line В, and also con- 


nected to the T in the main gas line 
from the tank. When: the’ motor) is 
cold and hard to start, turn. the pet- 


cock while you give your, motor about ' 


three quarter turns or-one spin; then 
close the petcock and it is bound fo 
start. I have used this device on ‘my 
Ford for about a year, and have had 
my motor start on a cold day with but 
one turn when the switch was on bat- 
tery. This saves all unnecessary prim- 
ing with an oil can or the application 
of hot water to the intake manifold. 
Contributed by : 
ARTHUR J. HASTINGS. 


EXTRA WATER SPACE FOR 
OVER-HEATING CARS 


Some cars are always over-heating. 
This can be easily remedied by welding 
an additional tank to the one already 
on the radiator. 

First take off old hose connection (B) 
and drill the back of old tank (A) full 
of one inch holes. 

Next make a one or two gallon tank 
(C) out of copper, fastening old hose 
connection on at (D). Then weld new 
tank to the back of the old one. 

Swing hose to meet the new connec- 
tion as (E) in the above sketch. On 
nearly all cars it will be found neces- 
sary to shorten the hose. 














If You Have Sufficient Cold Water in Your 

Cooling System, the Engine Will Not Heat Up. 

Here is a Scheme for Adding More Water Space 
to the Radiator. 


I never have been troubled with my 
engine over-heating since І fixt my 
radiator as shown in the illustration. 

Contributed by A. jJ. KESTER. 





Practical Chemical Experiments 
By PROF. FLOYD L. DARROW 


TITRATION EXPERIMENTS 


N the last article of this series we had 
just started real analytical work by 
titration with standard solutions. In 
this issue we shall continue this very 
interesting subject and describe a num- 
ber of analyses made by this method. 

Determination of the Acidity of Lemon 
Juice: Exactly counter-poise with lead shot 
and bits of paper a small clean beaker. 
Then weigh into this 5 grams of filtered 
lemon juice. Add two drops of phenol- 
phthalein and titrate as in the previous 
work with halí-normal sodium hydroxid 
and hydrochloric acid. From the initial 
and final readings, estimated in each case 
to hundredths of a cubic centimeter, de- 
termine the volume of each solution used 
and subtract the volume of acid from the 
volume of base. Since 1 cc. of acid is 
exactly equivalent to 1 cc. of base the re- 
sulting volume of base obtained by the 
above subtraction will be the amount re- 
quired to neutralize the citric acid in the 
lemon juice. 

Now 1 cc. of half-normal sodium 
hydroxid wil! neutralize 0.035 gram of 
citric acid. Therefore, from the number 
of cubic centimeters used, calculate the 
number of grams of citric acid in the 
sample of lemon juice and then the per- 
centage of acidity. * 

The acidity of other fruits may also bc 
tested in this same way. 

Determination of the Purity of Tartaric 
Acid. Weigh out exactly 2 grams of tar- 
taric acid into a clean beaker and dissolve 
it in water. Add phenolphthalein indica- 
tor and titrate as before with half-normal 
sodium hydroxid and hydrochloric acid. 


Left—Dissolving Soap 
Preparatory to Filter- 
ing and Titrating for 
the Amount of Alkali 
Present. 


Right- Making a Ti- 
tration to Determine 
the Percentage of 
Acetic Acid in Vine- 
gar. This Should be 


from 4 to 5 Per Cent. 


Left— Weighing Out a 

Sample of Tartaric 

Acid for Titration in 

Determining Its Pur- 
ity. 


Right—Filtering 

Lemon Juice Pre- 

viously to Weighing 

and Making the Titra- 

tion Test for Citric 
Acid, 


From the initial and final readings of the 
two burettes find the total number of cubic 
centimeters of sodium hydroxid actually 
used in neutralizing the tartaric acid. 
Then from the fact that 1 cc. of half- 
normal sodium hydroxid will exactly neu- 
tralize 0.075 grams of tartaric acid cal- 
culate the number of grams of acid pres- 
ent in the sample and the per .cent. of 
purity. 

Preparation of Tenth-Normal Solu- 
tions: For most volumetric work halí- 
normal solutions are too strong. A drop 
of such a solution is five times as con- 
centrated as a drop of tenth-normal solu- 
tion and the end-point in titration cannot 
be obtained with nearly the fineness and 
exactitude that it can be with a weaker 
solution. 

Therefore it will be well to 
tenth-normal solutions of hydrochloric 
acid and sodium hydroxid. This is done 
in exactly the same manner as the half- 
normal solutions were prepared, except 
that only one-fifth as much of the acid 
or base are used to a liter of solution. 

Determination of the Acidity of Milk: 
The acid found in milk is lactic acid and 
fresh milk should not contain over 0.2 per 
cent. Measure out with a graduate ex- 
actly 9 cc. of milk into a clean porcelain 
dish and rinse the graduate into it. Add 
phenolphthalein indicator and titrate with 
tenth-normal sodium  hydroxid. Соп- 
stantly stir the milk during the process of 
titration being careful not to lose any. 
Add the sodium hydroxid very slowly and 
stop at the first appearance of a perma- 
nent pink. The color should persist for 
one minute, and, if it does not, add another 
drop of the hydroxid. 
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The fact that 1 cc. of the one-tenth 
normal sodium hydroxid is equivalent to 
0.1 per cent. of acid where exactly 9 cc. 
of milk have been taken, will enable you 
to calculate very readily the per cent. of 
acidity of the milk. 

Testing the Strength of an Acid: An 
interesting exercise will be found in deter- 
mining the strength of the dilute hydro- 
chloric acid on your laboratory shelf. 
Weigh out into a clean beaker 10 grams of 
the acid and add two drops of methyl 
orange indicator. Titrate this time with 
half-normal sodium hydroxid, using the 
half-normal hydrochloric acid in securing 
the endpoint. Stop the titration at the 
point where a single drop of the base pro- 
duces a distinct trace of yellow. 

From the fact that 1 cc. of half-normal 
sodium hydroxid will exactly neutralize 
0.01825 grams of hydrochloric acid, cal- 
culate the number of grams of acid in the 
sample taken and the percentage. 


Remember that 1 cc. of half-normal acid 
exactly neutralizes 1 cc. of half-normal 
base. Therefore, in the above case to ob- 
tain the number of cubic centimeters of 
sodium hydroxid actually used in neutral- 
izing the sample taken, you must subtract 
the volume of half-normal acid used in 
getting the endpoint from the volume of 
half-normal base. 


Also remember that in filling burettes 
with standard solutions, not only must 
the burette be clean but it must be rinsed 
out with a few cubic centimeters of the 
solution itself before filling. Otherwise 
the strength of the solution will be weak- 
ened if the burette is wet. 

(Continued on page 651) 
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How to Make a Model 


VERY elaborate model theater can 

easily be made with nothing more 

than a box or two, a saw, and a 

sharp knife. In addition to this 

cardboard, and a number of maga- 
zines are essential. With these prere- 
quisites, which are everywhere available, 
the most advanced stage can be built. 

The first thing to be made, is a wooden 
box having a height of four or five inches 
if such a one is not at hand. The length 
and the width of the box are immaterial 
altho excellent results can be obtained 
from one having a depth of twelve inches 
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Theater 


By Dr. ERNEST BADE 


and eleven inches long (just long enough 
to reach from square to square). Each 
of these strips are then provided with 
notches similar to the grooves on the cover 
and placed in corresponding positions. 
When this has been done, they are attached 
to the squares by means of hooks made 
from thin sheet tin. 

The stage front is made from different 
colored pictures, wall paper, or other odds 
and ends, such as pictures from old maga- 
zines. These are assembled and pasted to 
stiff cardboard which must be consider- 
ably larger than the front supports of the 
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and a width of fourteen inches. The 
cover, which should receive two slits on 
one end, should be hinged to the box at 
the front. Before the cover is attached 
to the box, it must be provided with three 
parallel grooves one-quarter of an inch 
wide. These are placed at equal distances 
from each other, the first is placed about 
one inch from the end of the box, the sec- 
ond is placed one-third of the way front, 
and the third is placed two-thirds from 
the front. 

Then two squares, each eleven inches to 
the side, are made from loose slats. One 
of these is hinged to the front of the box 
and in such a way that it lies on top of it 
when folded, and when extended, it should 
be perpendicular to the cover. The other 
square must fit into the slits made in the 
cover. When the latter square is placed 
in position, it should only extend about 
сїрїї inches above the box. These two 
squares must then be braced with two bars 
of wood each of which is a quarter of an 
inch thick, three quarters of an inch wide, 
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uced Above, and Taken by the Constructor of the Actual Miniature Theatre Here Described, Show What a 
Made from a Few Pieces of Wood and Cardboard. М 

Scale, as do the Younger Folk, for There is a Fine Opportunity ог Many 
Singing and Speaking for 


Grown-U| 
genious Features. 


stage. Dimensions of twenty inches wide. 
and seventeen inches high are sufficient. 
For convenience this has been divided into 
two parts, each of which can be folded 
together. The lower part, which not only 
just covers the box but extends quite some 
distance beyond, is four inches high and 
twenty-one inches long. This makes the 
lower part slightly longer than the upper 
part. To prevent the cardboard from 
tearing when it is folded too often, strips 
of calico are pasted to the back. When 
the theater is set up, both parts of the 
stage front need only be hooked to the 
supports. The theater opening is seven 
inches high and eight inches wide. In 
order to make this appear more realistic 
a few curved lines are added which give 
the whole an artistic and pleasing effect. 
The back-grounds can now be made. 
These consist of large pictures, rural, in- 
terior, or street scenes are most useful, 
and those should be chosen which show 
the least number of people. These scenes 
are selected of proper size, are cut out and 
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Find Hours of Amusement With 
Novei Electric Lighting Arrangements are Included, and 
the Various Characters May be Produced by a Concealed Phonograph, 


mounted on cardboard. They must all 
slide easily in the prepared grooves, and 
therefore should be mounted on a single 
piece of stiff cardboard. The side scenes, 
of which two are required for each back- 
ground, should also be mounted in one 
piece. These are later cut hollow so that ' 
one can only see the sides, and they must 
be large enough so that one can not see 
the operator, nor anything else back of the 
stage. 

Some of the backgrounds can be made 
of transparent material, and then the card- 
board upon which the scenes are mounted, 


Little 


Charming house 
iniature Theatres Built on a Little 


ger 


must be cut out so that windows, waves. 
stars, the sun or the moon can be lighted 
up if a candle or what is much safer, a 
miniature electric light, is held in back 
of the stage. The translucent paper gives 
very realistic effects by the exercise of a 
little ingenuity. One example will be 
sufficient. If the rising moon is to be rep- 
resented in one scene, cut a strip of card- 
board from the background before it is 
mounted, beginning with the horizon and 
cutting upward. A strip of one and a half 
inches should be sufficient. Then take a 
long strip of black paper, about a foot . 
or eighteen inches long. In the center of 
this strip cut a hole to represent the moon, 
making it either quarter or full moon. 
Then paste a strip of cardboard about half 
an inch in width along the entire length 
of the cut out. This will leave about half 
an inch of clear free space, which can be 
lighted up from the back. Insert the 
strip of black paper, bring the moon below 
the horizon line, take a light, hold it in 
back of the scene, and gently pull the black 
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A Number of Different Features, Which Can be Employed in Operating Miniature Theatres, are Shown in the Diagram Herewith. 
be Raised and Lowered in Several Different Ways, as Indicated in the Drawings. 

of Them from the Data Given, the Foot- and Border-Lights Can be Extinguished or Dimmed to Any Degree Desired. 

End of a Stick, as Shown at the Left, and by Mounting the Cardboard or Other Figures on Iron Washers or Disks, the Characters Can be Caused to 


the Stage, as if by Magic. 


strip of paper upward. The audience will 
see the moon rise, and wonder. 
The last, and the most important detail 


is the lighting of the stage itself. -The 
electric supply can be obtained from three 
dry cells, which can be placed in the box. 
Two small bulbs should be sunk into the 


Small Gasoline 


USED some old industrial wheels and 

axles, a gasoline motor from a concrete 

mixer (6 H. P. vertical type, with double 
fly wheekand 234” face); a gear wheel of 6” 
diameter was on outside of fly wheel opposite 
crank. This gear wheel meshes into a 20" 
gear wheel on a counter-shaft which has a 
clutch апа a 5" sprocket. The gasoline 
engine is mounted on the 6" channel iron 
frame by angle iron cross-braces, riveted to 
frame with 3/8" rivets as are the counter- 
shaft bearings. Axles and wheels are at- 
tached by the four 1" flat iron suspending 
braces, the rear ones having a brass block 
bearing, while the front is plain; the wheels 
turn on the round ends, the inside portion 
being square. Usea large sprocket keyed on 
rear axle 8” or 9” diameter. The cab over 
engine is of heavy sheet iron, with two doors 
on hinges with catches. Make the driver's 
platform of 3/16" steel cut out at edges as 
necessary. Provide 1" diameter draw bar; 
bolt all parts into frame assembly and rivet 
over ends of all bolts. 


A Small Gasoline Locomotive Which Can be Run on 
Wooden Tracks. 
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exact center and in front of the stage. 
Two other bulbs are placed above the 
scenes, one between the background and 
the line of the last side scenes, and the 
other between the lines of the second and 
the first side scene. The two bulbs used 


over the stage should be white, the other 


Locomotive ~- 





РАЗА Т" Cle 
Brake Shoe 


Wheel --- 


627 


By Using Either Standard Toy Motor Rheostats or Building One or 
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bat. or low voltage AC. 
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The Front Curtain, for Example, 
ore 
d on the 


By Using a Steel Magnet Clam 
ove About 


The Bulbs Used on the Miniature Stage Can be Lighted from a Step Down A. C. Transformer or Else from Dry or Storage Cells. 


two in front of the stage are respectively 
white and blue. With the aid of a dim- 
mer attached to the white lights only, a 
gradual darkening of the stage can he 
effected until all the white lights are 
turned out, leaving only one blue light 
burning. 





The engine has the gasoline supply in tank 
below crank case (or engine base), and it is 
pumped therefrom to carburetor. Battery 
and coil are in box as illustrated, and switch 
15 located near operator; as the engine has a 
good governor, no throttle or spark control 
is necessary. Allow clutch to engage gradu- 
ally. With care and common sense this ma- 
chine will draw two or three industrial cars 
at four to five miles per hour and pay for 
itself in a short while. 


Contributed by P. P. AVERY. 


Preparing Objects for the Microscope 


Method II—Mounting in Resins and Gum 
Resins 

The two resins chiefly used in this work 
are Canada Balsam and Dammar. These 
are usually used dissolved in some volatile 
solvent like benzol altho Canada Balsam 
can be used alone for mounting rock sec- 
tions, tooth sections and similar objects 
not injured by a fairly high heat. We will 
take for instance a foreleg of an insect such 
as a beetle. After detaching the leg of 
the beetle the first step is to soak it in 
potash solution (see formulas) for 24-48 
ours. Then wash with water and soak 
in dilute spirit (2.5%) 24 hours. Then 
transfer to strong grain or denatured al- 
cohol. This removes all the water and it 
is then drained on blotting paper and placed 
in oil of turpentine. After remaining in 
the turpentine until the cólor of the skele- 
ton is reduced it is taken out and the excesss 
of turpentine is removed by soaking in 
benzol several hours. It is then ready to 
be mounted on the slide. А small drop 
of balsam in benzol is placed in the centre 
of a glass slide. The preparation is then 
taken with the for- 
ceps and placed in 
the balsam drop. 
Another drop of 
balsam is placed on 
this and a clean 
cover glass dropped 
in place, taking care 
to drop the cover 
parallel to the slide 
surface. Then press 
down the cover 
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finishing varnishes may then be applied. 
Animal tissue is a substance very suitable 
for mounting in glycerine. The tissue is 
soaked for a time in a mixture of equal 
parts of water, alcohol and glycerine and 
then placed under a bell jar. By this 
means the pores become filled with glycerine 
and the object is then mounted in a cell 
full of pure glycerine. When finishing 
cells prepared with glycerine an extra wide 
and heavy band of finishing varnishes should 
be applied on account of the tendency of 
glycerine preparations to leak. Mount- 
ing the objects in glycerine jelly is a very 
good way to preserve vegetable objects 
and has the advantage of requiring little 
preliminary 
treatment. 


The objects 
are placed in 
equal parts 











with a fine brush 
and grasp the slide 











with the spring clip 
illustrated last 
month. The slide is 
heated over a spirit lamp until the benzol 
just commences to boil and then put aside 
to set. After the balsam has thoroly set, 
the excess balsam is cleaned off with a 
scalpel and a piece of cotton moistened 
with alcohol. Then the slide is mounted 
on the turntable, a ring of shellac applied 
and finally the finishing varnishes added 
as before. This shows the hot process of 
mounting. As an example of the cold 
method the mounting on corn starch in 
Dammar and benzol will be told. First 
make a mixture of corn starch and distilled 
water and place on a glass slide and thoroly 
dry in a desiccator for about a week. 
Then place a drop of benzol on the starch 
and before it has time to thoroly evaporate 
add a drop of Dammar and benzol, place 
on a cover glass, grasp with the spring clip 
and set aside for several weeks. The ex- 
cess of Dammar is then removed and the 
slide finished as previously described. 
Objects may also be mounted by this 
method, using a cell and placing the object 
in the cell, filling the cell with balsam in 
benzol, setting aside to harden and finish- 
ing as before. 


Method III—Mounting in Aqueous and 
Other Fluid Media 

By this method objects are preserved in 
various preserving media, such as carbolized 
water, glycerine, osmic acid solution and 
various special preservatives, like Farrant’s 
medium. Taking the easy example of 
starches again the mounting of them by 
this method is as follows: A varnish cell is 
filled with carbolic acid solution (dilute) 
and the starch added to the liquid in the 
cell until it is just milky. A suitable cover 
is then selected, edged with shellac and 
prest down on the cell, the excess fluid is 
then dried off the slide with blotting paper 
and a ring of shellac added as a seal. The 


and glycerine for 
They are then taken 


alcohol 


of 
about two hours. 
out and placed on the glass, the super- 
fluous liquid being absorbed by blotting 

r. 'The glycerine jelly is then made 


water, 


pa 

fluid by heating in a hot water jacket 
(simply placing the bottle in а vessel 
of boiling water) and dropped with a glass 
rod on the object. When the jelly has 
set the superfluous jelly is taken off by 
brushing with a stiff brush under water. 
The slide is then finished as usual. 


Preserving the Finished Slides 


After the amateur has prepared a number 
of slides he will need some sort of a cabinet 
to keep them in. It must be remembered 
that microscopic slides are delicate objects 
and should be handled very carefully, the 
thin cover glasses especially being very 
liable to breakage. An easily made cabi- 
net to hold a moderate number of slides is 
shown in the drawing. The slides should 
be numbered consecutively with small 
gummed labels, and the data regarding the 
slides set down in a note book or placed 
on the cabinet cover. Large paper labels 
should not be placed on the slide itself, 
as they not only spoil the appearance, but 
are liable to absorb moisture and spoil 
the preparation. The data set down 
regarding the slide should name the prep- 
aration, using both the common and scien- 
tific name, give the date collected and the 
place or origin, the preserving medium 
and the magnifying power to be used and 
any other data regarding the preparation 
which will enhance the value of the slide. 


BACTERIOLOGICAL SLIDES 
In this sort of work great care must 
be exercised in preparing the microscopic 


slides and also in preventing infection 
which may result disastrously. A sample 
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A Neat Method of Keeping Microscopic 
Slides for Future Reference Is Shown 
Above. The Box Is Made to Fit the Slides 
Quite Snugly and a Piece of Wood on Each 
Side Having a Large Number of Saw Cuts 
for Grooves Holds the Slides Evenly Spaced 
and Yet at the Same Time Prevents Their 
Breakage. 
bered and an Index Pasted Within the 
Cover of the Box Furnishes a Ready Ref- 
erence to any Slide Desired. 


of sputum is then placed in what is known 
as a culture medium which may take on 
the form of a liquid or a jelly and may be 
contained in test tubes or in petri dishes, 
which are then placed in a suitable oven 
which will keep the temperature at about 
78? F. for from several hours to three 
or four days. During this time the growth 
of the bacteria becomes quite prolific and 
the colonies may even be observed by the 
naked eye, altho the details of their struc- 
ture cannot be learned until they are 
mounted upon a slide 
and suitably stained. 
It is well that the ex- 
perimenter read up a 
good authority on 
bacteriology, as there 
are a large number of 
details which must be 
learned and which 
must be carried out to 
the letter, otherwise 
the danger to infec- 
tion to either 
the experi- 
menter or 
anyone in 
the vicinity 
is astound- 
ingly great. 
A smear is 
then made 
across one of 
the slides 
with some of 
the solution 
from the 
germ culture 
or preferab- 
ly a portion 
of a colony oí germs is removed by 
means of a platinum wire and smeared 
upon the slide. The slide is now heated 
to permanently fix and kill any bacteria 
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Each Slide Is Carefully Num- 


upon it, and suitably stained. 
Reagents and Varnishes Used in Making Microscope 
Slides. 
Potassium Hydrate Solution. 

KOH or NaOH... eee tomes 2 oz. 
Waters оон ag dita tv ЧЫЛ 1 qt. 
Iodine Solution. 

' Ioditie даса уа 12432 2:00 00 
Potassium lodid.................... 60 grs. 
Water...... ... 1 Pint 


Dissolve the dry substances in a small amount of 
water and then add the remainder. 


Glycerine Jelly (Lawrence's) 


Сејайпе.............. 
С1усетіпе................ 
Spirits of Сатрћһог............. oz. 

Cover the Gelatine with cold water and allow it to 
soak until it becomes soft. Dissolve by placing the 
jar containing it in a vessel of boiling water, allow it 
to cool and then add a small quantity of white of egg 
and boil until the albumen coagulates, then filter 
thru flannel and mix with the glycerine and spirit. 


Cell Varnish. 


Dissolve shellac in wood alcohol until the required 
consistency is reached. 
(Ordinary shellac may be used for this purpose.) 


1 oz. 
.......6 drachms 


Balsam and Benzol. 


After baking Canada Balsam in an oven dissolve to 
a fairly thick consistency with benzol. 


Damar and Benzol. 


(Gun Deni... 1620 oe dos 1 oz 
Benzol... sais dis ane pinta ans Айкага 2 oz 
Carbolic Acid Water (Conc.). 

Рей сол inse eria жабан ‚.1 drachm 

Water......... dares lus v EO OR. 


Carbolic Acid Water (Dilute). 
Dilute above with ten volumes of distilled water. 
Finishing Varnishes. 
Use the ordinary high gloss varnish enatnels, as 
sold upon the market for this purpose. 











This department will award the following monthly prizes: First prize, $5.00; second prize, $3.00; third prize, $2.00. 


The purpose of this department is to stimulate experimenters tow 
idea submitted to the Editors of this d 


most useful, practical and original 
mitted a prize of $5.00 is awarded; 
orate, and rough sketches are sufficient. 


Use only one side of sheet. 


ard accomplishing new things with old apparatus or old material, and for the 
у epartment а monthly series of prizes will be awarded. 
for the second best idea a $3.00 prize, and for the third best a prize of $2.00. 
We will make the mechanical drawings. 


‹ For the best idea sub- 
The article need not be very elab- 
Make sketches on separate sheets. 





FIRST PRIZE, $5.00 


NOVEL ELECTRIC SHUTTER 
RELEASE 


The usual type of electric shutter re- 
lease makes use of an electro-magnet, 
which, when excited, releases a small 
catch and thus enables a spring under 
tension to move the shutter lever. Such 
a release is very heavy, as the iron and 
copper of the electro-magnet weigh a fair 
amount, too heavy in fact, to be used on a 
light and dainty camera of say, vest 
pocket size. Another, and still greater 
disadvantage is the noise. 

The author set to work to design an 
entirely noiseless electric shutter release 
and can claim to have been very success- 
ful. The general arrangement of the re- 
lease is shown in the sketch, where A is 
the release lever and B a small wooden 
disc pivoted at its centre. C is a rubber 
band which tends to rotate the disc in the 
direction of the arrow, but is prevented 
from doing so by the very thin iron wire 
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it Is Im- 
perative That any Form of Automatic Shutter 
Release for the Camera Should be Noiseless. 
*The Author of This Article has Designed a 
Clever Shutter Release Operated by Means of 


Base” 
For Bird and Animal Photography, 


"D," Which of Course Performs 
Its Function of Releasing the Shutter in a 
Perfectly Silent Manner, When the Button 
"K" Is Pushed. A Rubber Band “С” Actuates 
the Release Drum "E." 

D which is held between two binding posts 
E. A wooden support F carries the pivot 
of the disc B, and the whole release is 
mounted upon a thin base G, which, in 
turn, is fixed to the camera base by a 
small clip. The thin iron wire D is con- 
nected in series with a small flash-lamp 
battery J, and a push button K. If we 
press the button, a current will flow from 
the battery thru the button and the 
wire, and the latter will burn thru, as it 
is very fine. - 

As soon as this occurs, the rubber band 
C will turn the disc B, till a stop Н comes 
to rest against the standard F; im rotat- 
ing, the lever A will be depressed and the 
shutter released. The explanation given 
here takes, of course, a certain amount of 
time to read; actually, the wire will burn 
thru and the shutter will be released im- 
mediately the button K is pressed. If it 
is desirable that not even the faint flash 
of the fusing wire shall be visible, then a 
short length oí rubber tubing may be 
placed over the wire between the two 
posts E. 

. To make the shutter, the dimensions 
will be governed by the height and width 
(Continued on page 664) 


a Fuse Wire 
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SECOND PRIZE, $3.00 


SIPHON ALARM CLOCK 
I, like a good many other fellows, am 
troubled by the fact that lying in bed be- 
comes extremely comfortable in the morn- 
ings, and I fail to wake up. So I fixt up 
this alarm which works very faithfully. 
As the water level goes down, due to the 
Bre A wound jand steel rod so c 
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The Siphon Alarm-Clock Here Shown, Is ап 


Ingenious and Interesting Device. The Siphon 
Tube Should of Course be Very Small in Bore. 
syphoning process, the cork sinks. Run- 
ning thru the cork is a copper wire which 
is bent at right angles at the top. When 
sufficient water has syphoned off, the wire 
attached to the cork will make contact with 
another wire (B) which is stretched across 
the water vessel. This closes the circuits 
and rings the buzzer. 

Setting this alarm takes rather a long 
time, but once it is done, no more trouble is 
experienced. То set it so that it will ring at 
say about seven hours from a certain time, 
it is necessary to fill the water vessel to the 
very top. Then set the syphon going and 
note the time of starting. After seven 
hours note how much water has syphoned 
off. Then bend the wire (A) in such a posi- 
tion that it will make contact with (B) 
when that much water has syphoned off. 

Contributed by R. THORNTON. 


HOME-MADE KITCHEN UTENSIL 

Ashes treated with kerosene, after being 
sifted, are better for starting the fire than 
kindling wood. The ashes are well shaken 
thru a standard sieve and then rolled to and 
fro sideways a little on the rollers, while the 
kerosene drips on them. When just enough 
has dript, so that they have absorbed all 
they can hold, turn off the cock. A shovel 
or two of these thrown on a clean grate 


makes an ideal fire at once. 
Contributed by P. P. AVERY, M. E. 
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Ordinary Ashes Treated With Kerosene, After 
Being Sifted, are Superior to Kindling Wood 
for Starting a Fire, says Mr. Avery. 
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THIRD PRIZE, $2.00 





HOME-MADE ELECTRICAL STETHO- 
SCOPE 


The following simple device will be found 
a boon in locating motor knocks and clicks, 
as the trouble can be easily and quickly lo- 
cated. First procure an old wireless head- 
set (which is usually to be found about the 
shop, or may be purchased for a couple of 
dollars) and remove the magnets from the 
shell of one of the receivers, then carefully 
drill the exact center of the diafram to re- 
ceive the protruding threaded end of a 
Skinderviken transmitter button. Next, 
fasten the button, make connections as per 
diagram, and replace cap. A sufficient length 
of cord should be left between the instru- 
ments to allow the transmitter to be freely 
moved about. 

To use this stethoscope, place the trans- 
mitter upon the doubtful part, and move 
about until the loudest click is heard in the 
receiver. 

Contributed by HAROLD LAWSON. 
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Here's How to Make an Electrical Stethoscope 

Which Will be Found Very Useful in Locat- 

ing Motor Knocks and Other Noises. It Com- 

prises a Microphone Made as Shown, Which 

Is Connected With a Battery and a 75 Ohm 
Telephone Receiver. 


HINTS ON STAINING WOOD. 


T is often desirable for the amateur 

mechanic and experimenter to finish the 
wood of the articles he produces. I wish 
to tell about wood staining in the most 
practical manner; reasonable care will 
produce the best results. The stains in 
common use are oak, cherry, walnut, and 
mahogany. The woods to which the 
stains can be applied may be of any var- 
iety, thus, white pine, yellow pine, cypress, 
poplar, and maple are known as close 
grained woods. That is, their pores are 
not large and are easily filled. Oak, 
chestnut, ash, and walnut are known as 
open grained woods, and are treated 
differently. 

The vehicle or thinner for these stains 
is raw linseed oil, turpentine, and Japan 
dryer. The pigments or colors used are 
ground in raw linseed oil, and may be 
purchased at most hardware ог paint 
stores in one pound cans. The following 
are the pigments you should have on hand 
to produce any of the above stains: Raw 
sienna, burnt sienna, burnt umber, van- 
dyke brown, and rose pink. 

Suppose you have built a cypress medi- 
cine cabinet, and wish to stain it cherry. 
The base for cherry stain is burnt sienna 

(Continued on page 674) 
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A SIMPLE ELECTROLYTIC 
APPARATUS 

A simple electrolytic apparatus to accom- 
pany Prof. Darrow's article on Electrolysis ` 
which appeared in his series of Practical 
Chemical Experiments is described below. 

Obtain a funnel about 3” in diameter, 
file and break the stem off. А large electric 
light bulb with the bottom and top cut 
off or an Erlemeyer flask with the bottom 
out would do as well as the funnel. Insert 
a cork into the end of funnel; bulb or flask 
with two very small holes burnt in it. 
Set this funnel and cork in one of the rings 
in your ring stand as in the diagram. Now 
obtain two pieces of platinum wire and 
insert into the cork attaching two longer 
pieces of copper wire to them. Fill the 
flask with acidulated water. Over the 
two platinum wires, clamp two test tubes 
of equal size about 5” long by 34” wide 
full of acidulated water also. Now attach 
the copper wires to the batteries and carry 
out Prof. Darrow’s experiments. 

Contributed by R. K. INNES. 

[Copper or iron wires may be used instead of 
platinum, if a solution if sodium hydrate or 
potassium hydrate is used instead of a dilute 
acid. —EDITOR.] 
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This Idea Involves the Construction of One of the 
Simplest Electrolytic A; atus for ing Out the 
Electrolysis of Water, ich We Have Yet Seen. 
No Wires Have to be Sealed in Glass Tubes and 
Two Ordinary Glass Test Tubes Fill the Bill. 


REMOVING STAINS FROM TILES, 
WHITE MARBLE, ETC. 

Ink stains can be removed by dissolving 
1 oz. of antimony trichlorid and 2 oz. of 
oxalic acid іп 1 quart of water, adding suffi- 
cient flour to make a paste, and covering 
the stain with the mixture, leaving on for a 
few days until the spot is removed. 

Other stains are removed by the following 
process: Make a paste of turpentine oil, 
9 fl. dr., lye, 6 fl. oz., ox gall, 174 fl. oz., 
and enough ріре-сіау; apply to the stain, 
and allow to remain several days. 

Oilstains can ordinarily be removed by ap- 
plying common clay, saturated with benzin. 

Acid stains can be removed only by re- 
polishing, with 
ferric oxid, etc. 





powdered  rotten-stone, 





NON-INFLAMMABLE CELLULOID 

Dissolve ordinary celluloid in acetone, 
in the proportion of 25 grams of the former 
to 250 grams of the latter. Then dissolve 
separately 50 grams of magnesium chlorid 
in 150 grams ef alkohol and form a mixture 
of the two solutions. When the volatile sol- 
vents have evaporated, there remains a 
celluloid which is non-inflammable. 
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EDITED BY S. GERNSBACK 


CEMENTS FOR PORCELAIN AND 
GLASS 

1—Use white of egg beaten up witn an 
equal quantity of water and add enough 
slaked lime to make a paste; apply im- 
mediately. Presumably, whey might take 
the place of water, on account of the albu- 
minoids contained. 

2—Mix rapidly white of egg with plaster 
of Paris, containing one-fourth its weight 
of freshly slaked lime. 

3—Mix white of egg with scraped lime 
or calcined plaster of Paris. 

4—Work together freshly prepared casein 
and freshly calcined lime with water to make 
a thick paste. Use at once. 

5—Mix equal amounts of dry powdered 
casein and slaked lime and make into a 
paste with water. 

Whey or skimmed milk might be better. 
Solutions of borax or of water-glass also are 
mixed with casein for cements. 

These casein and albumin cements are 
pronounced excellent for mending porcelain 


and glassware, but must be employed in-- 





mediately. 

WATERPROOF CEMENT 
Alcohol.................++...- 1000 parts 
бапаагає: узен ciet sao bare 60 parts 
Mastic = ало а 60 parts 
Parpentines аса 60 parts 


Dissolve the gums in the alcohol and add’ 


the turpentine and stir in. Now prepare a 
solution of equal parts of glue and isinglass 
by soaking 125 parts of each in cold water 
until it becomes softened, pouring and press- 
ing off the residue, and melting in the water 
bath. This should produce a volume of 
glue nearly equal to that of the solution of 
gums. The latter should, in the mean- 
time, have been cautiously raised to the 
boiling point in the water bath, and then 
mixed with the hot glue solution. 

It is said that articles united with this 
substance will stand the action of cold 
water for an unlimited time, and it takes 
even hot water a long time to affect the 
joint. 





GOOD CEMENT FOR LEATHER 


G6 нан оО: 
Starch раѕќе.......................2 025. 
Turpentine........ JEAN E А 


Water, a sufficient quantity,. 

Dissolve the glue in sufficient water with 
heat; mix the starch- paste with water; 
add the turpentine, and finally mix with the 
glue while hot. 





ANOTHER LEATHER CEMENT 


Leather belts and other parts can be re- 
paired with the following: 


Carbon disulfide................. 10 parts 
Oil of turpentine................. 1 part 
Gutta-Percha, cut in small pieces, q. s. 

Mix the turpentine and carbon disulfide, 
and add sufficient gutta-percha under fre- 
quent agitations, or rubbing up, until a 
thick paste is obtained. To make a good 
joint all fatty and greasy matter must be 
got rid of, and the surface of the leather 
freshened, either by the use of a rasp, 
emery paper, or knife, before applying the 
paste. It should be burnished over the 
joint with a hot iron. 
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A DISTILLING APPARATUS 


Herewith is a diagram of a very interest- 
ing piece of chemical apparatus which I 
have used for quite a long time for distilling 
water and other liquids. First, heat the 
glass to redness and blow a hole in the side 
of an ordinary flask; then securing a thistle 
tube, bend as shown in the illustration, and 
insert into the hole thus blown. It is im- 


perative that the mouthgof the flask be large . 
enough to permit the insertion of the thistle’ 
The glass is then sealed up around’ 


tube. 
this opening firmly joining the thistle tube 
to the flask. A cone shaped glass receptacle 
is now either obtained or made which will 
contain ice or cold water for condensing the 
evaporated liquid. This receptacle is filled 
with cracked ice or with water, which may 
be allowed to pour into it and in turn out 
again thru a siphon; A rubber hose is con- 
nected to the thistle tube so as to collect the 
condensed liquid. The cone shaped con- 
denser may be removed whenever desired, 
to allow for the introduction of water or 


A Home-Made Distilling 
Given the Author Good Results, so He States, When 
Used for Distilling Water and Other Liquids. 
other liquid into the flask, and also for wash- 

ing it or filling with cracked ice or water. 


Apparatus which has 


Contributed by A. GRASSO. 





REMOVING STUMPS OF TREES 


I herewith submit two formulas for re- 
moving stumps chemically. 1—In the 
fall of the year bore a 1” hole 18” deep, 
into the center of the stump; put in an 
ounce of potassium nitrate (saltpetre). 
Fill up with water and plug the hole. In 
the spring take the plug out and put in a 
half gill of kerosene, and set fire to it. 
It will burn the stump out to the farthest 
root. 

2—In the fall, with an inch auger, bore 
a hole 10” deep and put into it 14 pound of 
sulfuric acid (Oil of Vitriol) and cork up 
very tight. In the spring the whole stump 
and roots extending all thru their ramifi- 
cations will be found so. rotten they can 
be easily removed. 

Contributed by C. E. GIBBS. 

[We suggest that a greater quantity of po- 
tasstum nitrate should be used in the firs! 
formwla.—Eprron.] 
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A Yacht Radiophone 


HIS particular Radiophone Trans- 

mitter was designed and соп- 

structed for an official of one of 

the South American countries and 

was installed in his yacht. In 
drawing up the speci- 
fications many im- 
portant factors had 
to be considered, in- 
cluding small space 
available for the ap- 
paratus, limited tech- 
nical knowledge of 
the crew and most 
important, an auxil- 
iary means of opera- 
tion in case the ship’s 


By C. GOLDEN 


ТТ 


Тһе Radiophone Transmitter Here Illustrated, 
Was Specially Designed and Constructed by a 
New York Radio оя for Service on a 
South American Yacht. It is of the Vacuum 
Tube Type, the Bulbs Used Being Rated at 75 
Watts Each. The Source of High Potential is 
Interesting; a Dynamotor is Used, the Motor 
Half Taking 24 Volts, and the Generator Half 
Giving 1,500 Volts; the Supply Voltage Coming 
from the Ship’s Generator, Which Delivers a 
Line Potential of 32 Volts. As Shown Above, 
This Dynamotor Was Equipt with an Auxiliary 
Hand Gear so That it Can be Driven Manually 
by Two Men. 350 Miles Continuous Wave 
Telegraph Transmission Was Effected With 
Hand Drive. The Normal Radiophone Trans 





type pilot lamps are supplied for illum- 
ination when using the auxiliary source 
of power. In addition to the radiophone 
transmission, signalling is also possible 





mitting Range is About 50 Miles. 


features are instantly 
available thru the three 
control switches. 

Two German trans- 


on straight CW or ICW and all these nO mitting tubes were used 
7 e and were worked at 
/ As approximately 75 watts 
(0000000) each, although capable 
= of a considerable over- 
<> C, load. The plate poten- 
Em 1 





tial impressed upon the 
tubes was 1500 volts 
direct current normal, 
and at this voltage the 
space current of the 
oscillator was 148 mil- 
2] liamperes approximate- 


> к. amp 

electrical mains failed. 2) 4 <> Le The Шек supply 

Fig. 1 shows the Ry ==), voltage of these tubes 
front view, of the (2 =)” was 24 and at that fig- 
transmitter unit, * ure when new, drew 
whose panel size is d approximately 5 am- 
only 22x22 inches and Fig. 2 peres each. The nor- 
whose case is : A | mal antenna current 
А Shows the Hook- f the Various Apparatus, Including the Two 75 — Е 3 : 
inches deep. Two Watt Bulbs. The Neces 1,500 Volts D. C. Were ied the Plate Circuit from £= Was two to three am 


small dash-board 
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a Dynamotor, G-1, Thru a Choke Coi!, L-5, and M 
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ipere-meter, М-3. 


(Continued on page 673) 
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The Illustration at The Vacuum Tubes 
the Right Shows Shown Below, Rep- 
Group of Operatives resent Two Distinct 
Assembling Vacuum Types in Which the 
Tube Parts, and on Internal Elements 
the Bench Before are Electrically 


Them are the Latest Welded with the Ma- 


Type Electric Weld- chine Shown in the 
ing Machines; a Central Photo. Both 
Close-up | View of Transmitting and Re- 


One of These Weld- ceiving Bulbs Have 


ers Being Shown Be- 
low. Thanks to the 
Speed of the Electric 
Welder, Thousands 
Instead of Hundreds 
of Vacuum Tubes 
Were Manufactured 
at One Plant Daily 
During the World 
War. 













and Connections. 


The Electric Welder is Shown Above, 
Machine Occupies an Area of About 10” by 12” and Does Not Stand More 
Than 12” High. By Close Observation One Will See a Part of a Vacuum Tube 
Placed on the Jig Ready for the Electric Welding Operation. 
and a Nickel Cylinder or Plate, Together With a Tungsten Filament, Comprise 
the Main Members Which are Electrically Welded to the Supporting Wires 
One of the Remarkable Features of Electric Welding Is the 
Fact that Different Metals May be Welded to one Another Easily, Such 
as Tungsten to Nickel; Copper to Nickel; Molybdenum to Nickel: Iron 
to Molybdenum, etc. 


tion Speeded 


the Rapidi 
Efficiency o 
Metal Plates 


porting Wires 
Connections. 





and This Compact and Efficient Little 







A Nickel Helix 












Arc Welding of Audion Parts 


By F. A. ANDERSON 


character of this work it has been found 
that female help is the most efficient. 


LECTRICITY. has given to man 

light, heat and power, and thru 

the application of these, numer- 

ous devices which contribute to the 

comíort and convenience of our 
daily life. Out of this storehouse has 
come two arts, which have been so highly 
developed that each has produced a sepa- 
rate profession of its own. I refer to the 
art of electric welding and that of radio- 
telegraphy and telephony. The object of 
this article is in a way to show how arc 
welding has assisted in the perfecting of 
the radio apparatus. 

Two important functions of the radio 
art are amplification and detection. To 
accomplish these there have been devel- 
oped what are known as vacuum tubes or 
valves. These are made in three principal 
types—two of which are used in receiving, 
and one in transmission service. 

It is necessary in the manutacture of 
these tubes to join together certain metal 
parts which are very small in sectional 
area and which require difficult and expert 
eoeration. On account of the delicate 





Google 


The Moorhead people of San Fran- 
cisco have for a long time recognized the 
efficiency of female help and thru the 
courtesy of this company I am able to 
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List of Articles 
Appearing in 

|: November Issue 
| of “Radio News” 


A Short Wave Receiver 
By Jesse Marsten 
= Construction and Use of a Wave- 
= meter for Short Waves 
: By Robert E. Lacault 
= A Study of the Antenna System 
: By C. M. Grabson 
: The Radio Constructor 
Junior Department 
With the Forest Service 
By О. D. Tron = 
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present these views, taken in their fac- 
tory. The first shows a group of women 
sitting at a table operating the electric 
welding machines and assembling the 
parts for the vacuum tubes, the second 
shows an inspector examining a partially 
completed tube, and the third the scien- 
tific testing, which each tube undergoes 
before it is allowed to go out into service. 

The electric welder for doing this work 
is a compact machine and occupies an 
area of about 10x12 inches and is not 
more than 12 inches high. The accom- 
panying illustration shows one of these 
machines and by close observation you 
can see a part of one of the tubes placed 
on the jig, ready for the electric welding 
operation, while on the right of the ma- 
chine is a tray holding the parts ready to 
be welded. 
DETECTOR, AMPLIFIER AND TRANS- 

MITTING TUBES 

Probably the most important of the two 
receiving tubes is the detector, which is 
used to rectify and intensify the high fre- 

(Continued on page 678) 


Had Their Produc- 
Wonderfully, Due to 


Elec- 
trically Welding the 


Spirals to the Sup- 









What to Invent 


FARM WATERING SYSTEM 


HE intense drought that we have 
had with us the past summer 
plainly designates the great need 
for an improved farm watering 
system. Out West they use irri- 
gation to furnish the crops with moisture, 
but in the East and Central West, farmers 
arc dependent upon the generosity of the 
rain-clouds for their supply of the aqueous 
necessity. While it is true that many 
truck-gardens are equipt with an overhead 
sprinkling system of 
pipes, and this works 
very satisfactorily, 
yet to adopt a similar 
system for а two 
hundred acre farm 
would hardly be 
practicable, because 
the network of pipes 
necessary to water 
the ground properly 
would be in the way 
of plowing and tend- 
ing the crops. 
However, it ap- 
‚ pears to me that this 
' objection could easily 
be overcome by pip- 
i ing the ground in a 
; manner described 
| and illustrated here. 
As shown the sup- Hobson, 
ply pipes would be 
"buried deep enough 
; in the ground not to freeze up or inter- 
¿fere with tending the soil То these 
‘buried mains could be connected vertical 
. pipes and a long rubber hose could be 





How Many Times Have You Wished That You 
Could Eliminate That Infernal Noise in Your Tele- 

ne Receiver, E: ially on Long Distance Calls, 

ich Noises are Very Frequently Caused by Local 
Conditions, Ordinary Sounds Being Picked Up by 
Your Microphone, so That You Have to Place the 
Mouthpiece Against Your Face in Order to Keep the 
Receiver Quiet? Why Not Provide a Spring Con- 
trolled Flap Which Would Cover the Mouthpiece 

А Except When Talking Into It? 


By JAY G. HOBSON 


connected to these vertical pipes, which 
would be placed one to each acre. In 


operation, the farmer could attach the 
hose and water one acre at a time, until 
his whole corn, wheat or hay crop had 
been sufficiently provided with moisture. 






We Know That It Is Impracticable for Farmers to Water Their Crops by Running Sprinkler Pipes Over the 
Fields, as These Would Interfere With the Cultivation of the Ground, such as Plo 
‚ Why Would it Not be a Good Idea to Place the N 
Provide at Suitable Intervals Short Pipes and Valves Projecting Above the Ground for the Attachment of 2 


Hose? 


On first thought this idea may sound 
peculiar, but I am sure that the average 


` farmer would rather trouble himself a 


little with keeping his crops from burning 
up from the drought, than to sit by as 
helpless as a mouse and see his profits go 
up in heat. At any rate the modern 
farmer would appreciate a practical system 
of this kind, and if I am not badly mis- 
taken, we will live to see the day when 
our important crops will be independent of 
such substance that may or may not come 
from the sky. 


PHONE TRANSMITTER SILENCER 


When talking over the phone to a cus- 
tomer or others and you find it: neces- 
sary to ask someone in your office about 
the subject of conversation, and you do 
not wish said customer to hear your in- 
quiry, you automatically and naturally 
place the palm of your hand over the 
mouth-piece to prevent any of your di- 
verse conversation from entering the 
phone. 

But why not invent a small lid or cover 
to take the place of the hand over the 
transmitter? A small felt covered metal 
disc could be held movably over the 
mouth-piece by a spring, and could be 
pushed back írom the opening during 
conversation. Or an arrangement could 
be designed to hang the receiver on that 


Water Pipes 


would close the disc over the transmitter 
when the weight of the receiver pulied 
downward on it. 

Undoubtedly there would be a ready and 
wide sale for an improvement of this kind. 


SOAP TABLETS 

People who do considerable traveling 
` will appreciate this 
improvement as опе 
of the greatest neces- 
sities. Every hotel pro- 
vides their guests with 
soap, but the maids 
often fail to replace a 
used bar with a new 
one, and having to use 
soap, that some other 
person rubbed over. 
their possibly-diseased, 
skin, is not a very: 
comfortable feeling. | 

Now it has often 
occurred to me that 
soap of good quality 
could be packed in 
convenient sized tab- 
lets that could be used 
one or two at a time, 
as desired. Small tab- 
lets of soap could 
then be easily carried 
along on the trip, and 
individual cleanliness 
would be assured. An 
attractive trade mark and package, a good 
quality of soap, then some well directed ' 
advertising, should soon create a large, 
profitable market for an article of this 
description 
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, Etc., but Says Mr. 
nder Ground, and to 


Questions for Young Scientists 


This winter's crop of freshman boys 
and girls in a leading American High School 
was given a series of questions that tested 
their knowledge of everyday science and 
perhaps their sense of humor at the same 
time. The young scientists were asked to 
check the answers to the various questions 
that they thought correct. The wrong an- 
swers were the “‘howlers”’ of former students. 
The “test” was in part as follows: 

You do not hear thunder until some time 
after you have seen the lightning because— 
(a) The lightning is closer to the earth. 

(b) The thunder is miles away from the 
lightning. 


osi ty Google 


A mountain top is colder than a valley 
because— 

(a) It is nearer to the sun. 

(b) It receives less heat from the sun. 

Dark colored clothes are worn in the 
winter and light colored clothes are worn 
in the summer because— . 

(a) The dye in black makes it warmer. 

(b) Dark colors fade in summer. 
s) Dark absorbs heat and light throws 
it off. 
. (d) Light clothes get soiled more easily 
in winter. 

When a street car stops suddenly the 
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passengers lurch forward. When it starts 
suddenly they are thrown backward be- 
cause— 

(a) It is so sudden they do not expect 
it. 

(b) A vacuum is formed in front of or 
back of the car. 
- (c) The car moves and stops and their 
bodies do not. 

You can see your breath on a cold day 
because— 
77 (a) Water vapor in your breath condenses 
when cooled. 

(Continued on page 661) 








Sound Reproducing Apparatus 
(No. 1,383,271 issued to William Mac- 
Donald Smith) 

The inventor of this system tries to 
do away with the harsh sound emitted 
by a phonograph, and has discovered 
that a tube of jelly has the property 





of allowing free passage and reinforce- 
ment of regular vibrations, such as 
musical tones, but not the irregular 
vibrations (noise). Опе convenient 
way of mounting the jelly consists in 
enclosing the jelly-like mass in a casing 
secured in the sound box. The jelly 
mass is then heated to cause it to adhere 
to the diafram. A thin slot is cut 
into this jelly mass so as to leave a 
very thin part of the mass on each 
side of the slot orslit. By transmitting 
the music thru this jelly mass, it is 
claimed the sound is considerably 
purified. only the regular vibrations 
passing thru. 


Engine Exhaust Sound Modifier 
(No. 1,384,964 Issued to Herbert 
Leggett) 

A device for modifying the harsh 
sound of exhaust gases from an internal 
combustion engine and converting this 
into harmonious tones, consists of a 
tubular shell closed at both ends with a 
flange and connected to the exhaust 
pipe of a gas engine. As the exhaust 
gases pass thru the annular passage 
way they impinge against the conical 
walls of the sound modifier, which 











walls direct the gases to a restricted 


annular passage-way between the 
mouth of said modifier and the shell. 
After passing thru the passageway, the 
exhaust gases escape to the atmosphere 
by the outlet duct. The sound modi- 
fier is placed in a position abutting 
against the closed end of the duct. 
These modifiers are conical in form and 
are fastened at their smaller ends, while 
their mouths are free .to vibrate, and 
this tendency is increased by the taper- 
ing of the metal; they are of the 
peculiar form shown in the diagram, 
and there are several of them arranged 
within the tubular shell. It is claimed 
that the device causes sufficient change 
so as to give harmonious sound instead 
of the usual noise which the exhaust 
gas gives. 


Aerial Torpedo 


(No. 1,384,559 Issued to Lloyd Giles 
and Sidney H. Woodruff) 
We see here an interesting aerial 


torpedo, which is designed to carry 
е xplosi! es for great distances over the 
lines. 


enemy's The entire device is 





very similar to a regular airplane ex- 
cept that no pilot flies with it, the 
controls being automatically таіп- 
tained and changed by pre-determined 
clock-work arrangement. Back of the 
engine is a heavy charge of some very 
high explosive which detonates when 





the machine finally plunges earthward. 
The controls consist of a number of 
solenoids which are actuated by pendu- 

lums, a tipping of the machine in either 
direction being sufficient to close the 
circuits of the solenoids. These sole- 
noids in turn open and close respective 
valves for the operation of pistons 
which are connected to the ailerons and 
elevating rudders. А gyroscopic ar- 
rangement keeps the machine upon the 
predetermined course. In operation 
the elevating rudders are so arranged 
that the machine will rise upward. 
A clock-work device is so arranged that 
it has no effect upon the elevating 
rudders until the machine reaches the 
desired height; then the clock-work 
control switch is opened and thereafter 

the machine depends upon the pendu- 
lum-controlled switch for keeping it on 
an even keel. When it has traveled 
the determined distance, the clock- 
work sets the controls so that the tor- 
pedo turns its nose toward the ground. 
In another form the machine releases 
aerial torpedoes and then returns again 
to the station which sent it out. 


Detecting Under Water 
Vibrations 


1,383,690 Issued to Harold D. 
Arnold) : 
With this device it becomes possible 
detect under-water vibration and 
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locate the position from whence the 
sounds emanate. Іп the proposed 
method a towing device or *'fish” is 
drawn by the vessel by means of a 
cable thru which the wires for the 
listening apparatus pass. Two micro- 
phonic detectors are located within 
this towing device, and these micro- 
phones connect in series with batteries 
to the apparatus on board ship, which 
comprises a telephone receiver, and a 
stethoscopic ear-tube. The sound from 
one receiver will affect one ear and the 
sound from the other receiver the other 
ear. Adjustable circular tubes enable 
the distance between the receiver and 
the stethoscopic tube to be varied, and 
when the sound in both ears is iden- 
tical, a reading of the scale is taken. 
In this manner it is possible to locate 
the distant object or sound emanating 
source by geometrically plotting the 
angles from the scale readings. Two 
or three readings may be taken if 
necessary as the ship proceeds on her 
course. 
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Luminous Pencil 
(No. 1,384,706 Issued to Walter Mey- 
ner) 
The inventor of this device has 


attempted to make a pencil which will 


 — @ 





be of such construction that either the 
sheet of paper upon which the writing 
is done will be illuminated by the 
pencil itself, or the writing will be 
luminous. The bore of the pencil 
communicates directly with a longi- 
tudinal slot of slightly smaller dimen- 
sions than the central bore itself. The 
writing material is pre ferably composed 
of a body, such as is employed in the 
so-called radium paints, impregnated 
with grafite or some other pigment. 
If desired, the writing material may be 
made up of this self-luminous sub- 
stance, containing a sufficient propor- 
tion of an oily substance to keep the 
same soft. In the latter case, the 
writing may also be read in the dark. 


Apparatus for Recording Sound 

in Motion 

1,384,612 issued to 
Gray) 

The inventor here attempts to pro- 

duce a motion picture film in exact 


(No: Robert D. 





synchronism with the sound record. 


For this purpose he provides for a 
reflector capable of picking up sounds, 
and which reflector has many curved 
surfaces which have one focus at 
approximately the same point within 
the reflector, and secondary focuses at 
different points upon the stage, thus 
enabling the actor or the actors to 
move over a considerable area in the 
neighborhood of common focus points. 
The apparatus in its general construc- 
tion comprises a stage, a sound reflector 
in front of the stage and a receiver 
located at the acoustic focus. А motion 
picture camera is arranged outside the 
sound reflector, which reflector is made 
up in the form of a large number of 
segments. In this manner different 
parts of the stage are brought into 
focal point with regard to the receiver. 


Stereoscopic Projecting 
Apparatus 
(No. 1,383,538 Issued 
Dickinson and George 
Hepburn) 
There have been several ways de- 
vised for obtaining a stereoscopic effect 
from motion pictures. Some of these 
depend upon photographing the ob- 
jects against a black background, and 
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scene 


then 
furnished by a slide in an ordinary pro- 


projecting them upon a 
jecting lantern. In other cases two 
pictures are arranged side by side on 
the film. With this invention, how- 
ever, the ordinary film may be used. 
This is projected thru a partial re- 
flector, as, for instance, a sheet of 
plate glass. Most of the image will be 
thrown upon the screen, but a portion 
of it will be reflected on to a secondary 
reflector and thence upon the screen. 
The images are so arranged that they 
are slightly out of register, which effect 
is obtained by adjusting the angle of the 
reflector. This produces the stereo- 
scopic effect. An inclined reflector 
may also be used to project the images 
upon a second «creen, as shown in the 
illustration. 





‘Sunken Ship Indicating and 
Safety Device 
(No. 1,384,736 Issued to Joseph Ardo 
and Oscar Phillips) 
There have been many sunken ship 





which have at- 
from time to 
however, which 
It consists of a 


indicating devices 
tracted our attention 
time. Here is one, 
is of improved form. 


634 


cylindrical casing provided with conica: 
ends, which forms the float. Within 
this casing is located a drum on which 
is wound a rope attached in turn to thc 
deck of the ship. The drum is con- 
structed so as to be collapsible. The 
rope is firmly attached to the deck of 
the ship and the float properly placed 
is held in suitable supports. If the 
ship sinks, the rope uncoils rotating 
the shaft at the same time. This shaft 
drives an air-compressor, which causes 
whistles to sound for a considerable 
time after the rope has ceased unwind- 
ing. The crew having entered the 
device thru the doors will find that 
their compartment increases in size as 
the drum walls collapse. 





Means for Detecting or Meas- 
uring Moisture 


(No. 1,383,233 Issued to Charles A. 
Parsons and Alexander H. Law) 

Sometimes it is necessary to cool large 
turbo-generators with great quantities 
of air and it is customary to cool this 
air with water sprays. In order to 
detect whether any moisture remains 
present, the inventors have devised a 
testing coil, which is composed of a 





metal tube around which a piece of 
insulating material is placed such as 
leatheroid, and outside of this a coil 
of metal wire is wound. The entire 
apparatus is suspended in the air-ducts 
between the water filter and the turbo- 
generators and by connecting it in 
series with an indicating instrument, 
such as an ohmmeter, the amount cf 
moisture is casily determined. 


Improved Noiseless Radiator 

(No. 1,384,606 Issued to William 1. 
Farrell) 

In heating-radiators, such as аге 

ordinarily employed in steam heating 

plants, very objectionable knocking 





noises are sometimes heard. This is 
commonly known as a water hammer. 
and it is due to a condensation of water 
at the bottom of the radiator. whicl, 
cannot be drained away fast enough. 
With this particular device the inventor 
claims to have eliminated this ob- 
jectionable sound. The radiator itsel 
is made up of a plurality of sections. 
each of which is shorter than its pre- 
ceding one, and the outlct, opening on 
one side of each section adjacent to the 
bottom, is at a higher level than thy 
opening on-the other side of said sev- 
tion, whereby the radiator may lx 
easily and quickly drained and water- 
hammer effectually prevented. 
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Young men mechanically inclined, get into the 
automobile business now and make real money. 
i And remember you are never too old. Henry 

> Ford was 40 when he started the Ford Co. 
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as you have beon thinking about MECHANICAL Business man for my new garage. Steady work at 
—À and — Geer шу Mr ere good prices.” Kansas a peals: *Send me 
t ig Е talc”, re, learned the busi- H 
seme, and" today, in al! varts of the country ARE Is Better! | атап who understands Ford Car from A to 
MAKING GOOD. Ican,3ve you hundreds of letters Z. Will ра {ор wages." Mississippi tele- 
from these men that relate circumstances and hopes Young man, be Independent. aphs: '* anta post graduate mechanic. 
so like your own that you will be amazed Strike out for yourself. Hold eil pa all he is worth Wire at my ex 
These men TOOK THE FIRST STEP. They up your head. On the skyline nse - i Florida calls: Y ew h Я 
wrote for my catalog, and date their present success È of Opportunity see the Swee- pense lorida 8: ant head me- 
from that moment. They will tell you: School. W TRAIN chanic. Will pay $50 a week. Let me 
ones А A EE - [ hear by return mail.” Thousands of Sweeney 
Don't make any mistake. _ Take up § ERS OF MEN, ARCHI- graduates now ow tack’ own айана In 
the Auto Business. Learn it right. TECTS of SUCCESS. Ihave f Various parts of ning сше тле коө 
LEARN IT AT SWEENEY’S.” made a million dollars in fif- М у 


Sweeney trained men. Sweeney loyalty is 

OTHERS SUCCESSFUL his wonderful. Our daily mail is conclusive 

Opportunity You Have Right Now Y proof that the trained man with a Sweeney 

your first step towards success dipl ‘obs like th 

The railroad fare to Kansas City is a big item by writing me today. Over ac n коше jobs like these at $50 
Lg m е ее to шаке it. But ! Ё 46 000 successful graduates. eek and more. 

But, you must COME NOW, I don't know how 
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ACCEPT MORE MEN than I can properly handle and give the attention 
to them that the Sweeney System demands. I've got over a quarter million dol- 
lars’ worth of equipment in the largest trade school in the world, covering 12 
acres of floor space—but there’s a limit to all things. Ani when that limit is 


reached—I'll withdraw this Free Fare Offer. 


I will gladly send my 72-page illus- 
Fee trated catalog FREE. Also a free copy of 
Sweeney School News, a most interesting 
monthly school paper published here. 
You will enjoy them. ad the worth-while stories of 
men like aay who came to «pem Se and found 
success. ad how Frank Powell and Harry Wilson 
built up a $20,000 business in about two дона after 
aduating. Read how Elbert A. Pence built up a 
000 yearly age business at Clearmont, Mo. 
'These stories others are told by the Sweeney stu- 
dents. Also I want you to learn how my students 
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EMORY J, SWEENEY, Ргезійепі. 
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The Oracle 


(Continued from page 636) 


about 20 per cent overload before the fuse melts. 

Q. 3. Does a given size fuse wire always melt at 
the rated current? 

A. 3. The fusing current is liable to vary 50 or 
even 100 per cent, according to circumstances. The 
temperature of the surrounding air or other sub- 
stances affects the melting current greatly, for the 
melting temperature is about constant, while the 
rate at which heat from the fuse will be transferred 
to the surroundings, depends upon the difference of 
temperature between them and the fuse; conse- 
quently, a fuse in a warm place will be melted by a 
smaller current than a similar fuse in a cold. place. 

Professor George D. Shepardson in his book, 
Electrical Catechism, describes the action of fuses at 
length, and the table of fusing currents for different 
wires given below from his work, will be found 
most useful: 

Fusing Current in Amperes 


Solder Alloy 
B.&S.Gage Diameter М Lead and 

No. in Inches Copper Lead м Tin 
36 ‚005 4 25 af 
34 .006 5 
32 1008 8 1 1 
30 .010 11 z 
28 ‚013 14 2 2 
26 .016 20 3 A 
24 .020 30 4 3 
22 .025 42 7 5 
20 .032 60 10 7 
19 .036 70 11 9 
18 .040 83 13 11 
17 .045 100 15 13 
16 .051 120 17 15 
15 .057 140 20 18 
14 .064 166 22 20 
13 .072 200 27 24 
12 .081 235 33 30 
11 ‚091 280 38 35 
10 .101 335 44 41 

9 114 390 51 48 

8 ‚129 450 62 58 

1 144 520 77 73 


When the wires are open to the air and when long 
enough so that the cooling effect of the terminals 
does not extend to the middle of the wires (the fuse 
wires being from 2 inches to 12 inches in length, ac- 
cording to their diameters), the currents required 
for melting are approximately as indicated in the 
above table for copper, lead and solder alloy wires. 


Queries on Magnetism 


(1163) James McEllroy, Cincinnati, Ohio, in- 
quires of this Department: 

Q. 1. Does a steel horseshoe magnet retain its 
magnetism longer, if its steel or iron keeper is left 
in contact with the north and south poles, when the 
magnet is not being used for experiments? 

A. 1. A permanent steel magnet will always retain 
its magnetism much longer if the iron or steel keeper 
is left across the poles when the magnet is not being 
used, as otherwise the magnetic lines of force may 
be reduced and permanently diminished by the 
earth's field; also the lines of force have to complete 
their circuit from the north to the south pole thru 
the air, which offers a very high resistance to them; 
factor is called by engineers "the magnetic reluc- 
tance of the circuit.” 

You will be surprised to note that a soft iron ring 
retains magnetism for quite a long period of time 
after it is magnetized in one way or another, but as 
soon as a section of the ring is removed, the mag- 
netism will rapidly decrease to almost zero, as soft 
iron has about the poorest retentivity of апу “оѓ the 
ferro-magnetic substances. If you happen to possess 
an electro-magnet of any size, large or small, vou 
can readily try this interesting experiment by placing 
a piece of iron across the poles, and when the circuit 
is opened vou will find that a relatively strong pres- 
sure will have to be exerted on the armature to pull 
it from the magnet poles. But once you have pulled 
the armature away from the pole faces, you will 
usually find that there is not sufficient residual mag- 
netiam left in the soft iron cores and yoke of the 
magnet to even hold the armature in place. 

О. 2. From what I have read concerning the 
operating principle of so-called oil, water and ore 
locaters, it would seém that some of these instru- 
ments, according to their inventor’s claims, depend 
upon some variation in the earth's magnetic field, 
due to the presence of such quantities. Is this true 
or not? 

A. 2. Inventors of instruments intended for lo- 
cating ore as well as underground oil and water, 
have made such statements it is true, and possibly 
in all seriousness, but the scientists of today look 
into such problems pretty thoroly and in referring 
to a publication of the U. S. Geological Survey, we 
find it stated most emphatically, that therc is prac- 
tically no reason, at least at the present time, for 
placing any faith in such instruments; as thousands 
of measurements and tests made in all parts of the 
world have shown no evidence for believing in any 
such phenomena. 

In plain language, the publication referred to 
states therefore that thc presence of any non-magnetic 
metals such as silver, gold, copper, platinum, etc., 
or the presence of underground oil or water, will not 
make their presence known by a measurable varia- 
tion of the earth's magnetic field at that point. If 
such were the case, prospectors and mining engineers 
would be happy indeed, for then an instrument which 
would measure accurately slight changes in the 


eartü's magnetic field could be calibrated, after a 
careful series of tests, so as to indicate the presence 
of these different metals or liquids. 

Magnetic iron-ore or other ferro-magnetic metals 
can.be located by means of the dip compass, a mag- 
netized and delicately pivoted steel needle, owing to 
the extra pull or declination exerted on such a needle 
when it is placed over such a deposit, even if the ore 
is located deep in the ground, but as the U. S. 
Geological Survey points out, even this indication 
requires considerable skill and judgment on the 
part of the user to interpret the indications obtained. 
It should be remembered also in this connection that 
there are in various parts of the world, and in fact 
everywhere, frequent variations in the earth's mag- 
netic field caused by reasons not very well known 
at present, but variations nevertheless, and these 
frequently are so pronounced as to upset the interpre- 
tation of the dip compass readings. 


Testing Armature Coils e 


Richard R. Smith, Ithaca, Mich., asks? 
Q. Upon looking thru the Oracle of thé May, 
1919, Electrical Experimenter, I saw an article 


(1164) 
1. 
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Топту *zmatures for Opens and Shorts With Tw 
D^. sat Methods: Left—A. C. Series Lam; Test 
V. ла Telephone Receiver: Right—Buzzer and 'Phone 


Test. 
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Commutotor Clearing foo! 









2, Telephone 
tnd. Corl 


Left—Using Induction Coil With Buzzer. Test. 
Right—Testing Drop of Potential Across Armature 
Coils to Locate Opens and Shorts. 


which states that a test for open and short-circuited 
armature coils can be made by the use of a buzzer 
and a 75 ohm telephone receiver. 


_ I would be pleased to have you give diagram show- 
ing proper connections. 

А. 1. We offer the following information you 
desire concerning a telephone test on armatures for 
open and short-circuited coils. 


. Diagram herewith shows severai ways of connect- 
ing a buzzer to brushes; the telephone receiver test 
leads are placed across adjacent segments all the 
way around the commutator, turning the armature 
slowly until all of the coils have been tested. 


(Continued on page 643) 
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Free Tria 


IEND now for the New Wurlitzer cata- 
log and free trial blank. You may 
have any musical instrument known, 

with a complete musical outfit, for a week's 
trial at home. Return the instrument at 
our expense at the end of the week if you 
decide not to keep it. 
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You will get a complete musical outfit, in- 
cluding the instrument and all the neces- 
sities with it—velvet and plush lined carry- 
ing case with lock and key, self instructor, 
instruction aids, book of music, all attach- 
ments and extra parts—everything you need. 
This new Wurlitzer plan effects a tremendoussaving 
for you if you decide to buy, as everything is in- 
cluded at factory cost. Wurlitzer supplies the outfit 


and instrument practically for the cost of the 
instrument alone. 








Convenient Monthly Payments 


A few cents a day will pay for your 

instrument and outfit. 

NC : of Wurlitzer instruments is 
Artistic Quality nown ай over the world. 
Wurlitzer instruments have been the favorites of 
artists and have been used in the finest orchestras 


and bands for years. This outfit offer includes gen- 
uine Wurlitzer instruments. 


Every known stringed instrument or wind 
instrument included in this offer of free 
trial in your own home. Have your free trial 
now. We do not charge you a penny for it. 


Send for New Catalog 
and Free Trial Blank 


Every instrument known illustrated and described, 
with price and small payment down. More pictures 
and more information about musical instruments 
than in any other book published. It is a veritable 
musical encyclopedia. Free trial blank comes with it 
Catalog is absolutelyFREE. There is no obligation. 
Write for it today to Dept. 1258 


The Rudolph Wurlitzer Co. 
Cincinnati Chicago New York 


The Rudolph Wurlitzer Co., Dept. 1258 
117 E. 4th St., Cincinnati, O.. 700 Jackson Bird., Chicago, Ш. 
120 W. 42ad St., New York, N. Y. 

Send me your new cetalog with fllustrations in color and 
full deseription of the Wurlitzer Complete Outfits and 
| details of the free trial and easy payment offer. 
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Take this Short Cut to 
Accomplish Your Ambition: 


The бе? оѓ electrical engincering offers wonder- | 
ful opportuünities for trained men to direct aid 
carry ont great industrial and commercial projects. 
Study here. Receive a thorough training. B 
come an 


Electrical 
Engineer 


with B. S. Degree In 3 Years 


А faculty of specialists is leading hundreds of 
ambitious young men to sure success. Why not 
vou? . Full provision is made for making up 
deficient high school credits. Don’t delay eiut | 


Mail the ‘coupon now, for full details. 
Brrr 
School of Engineering of Milwaukee, 

Dept. $1-41—373 Broadway, Milwaukee, Wis. 
Please send me your free illustrated catalog 
оп Electrical Engincering without obligating me 


in any way. 
$ : ' . | 
i $ ; : | 
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MODEL STEAM ENGINES 


and boilers for boats and 
experiments. Boiler fit- 
tings, valves, pressure 
gauges. Write for de- 
scriptive circular Mode! | 
Machine Shop Co., 415 | 
East 71st St., New York | 
City. 
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New lonizing Spark Plug 


Science has at least had a hand in the 
design of this latest addition to the ever 
growing spark plug family. The design 
of spark plugs has for some reason or other 


| been carried out in a haphazard manner, as 


it would seem from the vast number of de- 
signs now available on the market, but the 
electrical an:l radio engineer have seemingly 
had very little to do with these devices, 
which certainly come within the scope of 


their particular knowledge of the subject. : 


The spark plug here illustrated has been 
tried by one of the editors, and is certainly 


| one of the most excellent he has ever used, 


particularly as this plug has shown remark- 
able firing qualities in an oil-throwing auto- 


takes place between the auxiliary electroc 
ring and the center electrode, in advance « 
the main gap discharge. 

This auxiliary discharge, altho quit 
small and hardly visible to the naked eyc 
will produce ionization of the gas or air i: 
the main gap of the plug, thereby increasinj 
the number of ions present there. Due t 
the action of these ions a discharge in th: 
main gap will be affected at a considerably 
lower voltage or electrical pressure thar 
that required by the ordinary plug. This 
action is also enhanced by the'ultra-violet 
radiation from the small gap, "which ^will 
enable the discharge to'jump thelarge gap, 
on the principle of Lodge's synipathetic 








The Ionizing Spark Plug Here’ 
Illustrated RepresentstawNew _ 
Departtre. in Such Devices. :. 
The Small Spark Сар Е. 
charges Ionize the Main С: t 
This Plug has Prover Excelfent 

in Oil-Throwing Engines. 








mobile engine, which is one of the hardest 
conditions met with in practice. 


The secret of the efficiency of this new 
spark plug lies in the fact that it has a metal 
cap or auxiliary sparking ring fitted on the 
end of a solid porcelain member, and due 
to the heating of thisring and to the pecul- 


carbon to collect and lodge on the plug and 
foul it. But this is only a minor considera- 
tion, the chief point being that this auxiliary 
metal ring acts like a condenser and takes 


proximity to the outer metal shell of the 
plug, which is a part of the circuit. Be- 
cause of this ring taking on a charge at each 
spark, an auxiliary discharge of small sparks 


NEW METHOD MAKES MUSIC 
AMAZINGLY EASY TO LEARN 


LEARN TO PLAY OR SING--EVERY STEP 
MADE SIMPLE AS ABC 
Entire Cost Averages a Few Cents a Lesson 

How often have you 
wished that you knew how 
to play the violin or piano— 
or whatever your favorite 
instrument may — be—or 
that vou 
could take 
part in sing- 
ine. 

How many 
an evening's 
pleasure has 
been utterly 
spoiled and 
ruined by the 
admission, `I 
‚1 am sorry, but I 


Piano 
Organ 





can't sing, 
can't play.” 

And now —at last this pleasure 

ind satisfaction that vou have so often 
wished for can easily be added to your 
daily life. 
No need to join a class. No need to 
pay a dollar or more per lesson to a private teacher. 
Every one of the obstacles that have been confining 
vour enjoyment to mere listening have now been re- 
moved, В 

My method of teaching music—in your spare time 
at home—makes it amazingly easy to learn to sing by 
note or to play any instrument. 

You don't need to know the first thing about music 
to begin—don't need to know one note from another. 
My method takes out all the hard part—overcomes 
all the difficulties—makes your progress easy, rapid 
апа sure. 

Whether for an advanced pupil or a beginner, my 
method is a revolutionary improvement over the old 
methods used by private teachers. The lessons ex- 
plain every step in simple Print-and-Picture form 
that you can't go wrong on—every step is made as 
clear as ABC. 

My method is as thorough as it is easy. I teach 
vou the only right way—teach you to play or sing by 





For Beginners or 


Advanced Pupils 





note. No “trick” music, no “numbers,” no ina: 
shifts of any kind. 

I call my method “new” simply because it is so 
radically different from the old and hard-to-under- 
stand ways of teaching music. But my method is 
thoroughly time-tried and proven. Over 250,000 suc- 
cessful pupils from boys and girls of ten or twelve to 
men and women of sixty —are the proof. 

To prove what 1 say you can take 
any course on trial— singing or any 
instrument you prefer — and judge 
entirely by your own progress. [|f 
for any reason you are not satisfied 
with the course, then it won't cost you 
a single penny as outlined in our guar- 
On the other hand, if you are 

М 1 with the course, the total cost 
averages a few cents a lesson, with your 
music and everything also included. 
When learninz to play or sing is so easy, 
why continue to confine your enjoy- 
ments of music to mere listening? Why 
not at least let me send you my free 
book that tells you all about my meth- 
ods? It shows you how easy it is to 
turn your wish to play or sing into an 
Just now I am making a special short 
time offer that cuts th» cost per lesson in two— 
*end your name now, before this special offer is with- 
drawn. No obligation — simply use the coupon or 
send your name and address ina letter or ona postcard. 
U. S. School of Music, 13311 Brunswick Bldg., New York. 
PR ERPS ee See СООа Кы 
Mr. David Е. Kemp, О. 5. School of Music, 

13311 Brunswick Bldg., New York City 

Please send me your free book, “Music Lessons 
in Your Own Home,” and Particulars of your 
Special Offer. 1 am interested in your course on 
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spark gaps. Following out this and éther 
electrical considerations, it has been proven 
in a test made at the U. Sz Bureau of 
Standards laboratories, that this plug’ will 
accomplish what its makers? claim—viz., 
fre with a considerably less voltage than 
the ordinary plug, and also. much faster 
than a plug of the ordinary type, which’ is: 


‘iar design of the porcelain, it is difficult for, subject to а considerable lag of; the dis- 


charge. This plug is said by its makers to. 
be the fastest firing plug every built. A 
test made in one o the automobile engine 
laboratories-at the Milwaukee School of En- 


‘on an electrostatic charge, due to its close gineering demonstrated, that this particular 


spark plug could stand up and fire regularly 
in an oil-throwing engine, for a time period 
forty-five times longer than was shown by 
any other plug tested at that laboratory. It 
is interesting to note in looking over the U 
5. Bureau of Standards test report on this 
plug, that it required 63 per cent more volt- 
age to fire a spark plug of the usual con- 
struction than it did the ionizing plug of the 
design here shown. 


GETTING MORE EGGS BY ARTI- 
FICIAL LIGHT 


For several years this has been a sub- 
ject of interest to poultrymen, grocers. 
lamp merchants, and the consumer. That 
hens will lay more eggs during the winter 
if given a longer working day, and ad- 
ditional food, is an establisht fact. Mr. 
Willard C. Thompson. New Jersey Ex- 
periment Station, writes in The Rural 
New Yorker to the effect that artificial 
illumination properly used will practically 
double winter egg production, which. as 
a rule, means doubling the profits. Arti- 
ficial lighting may not increase the num- 
her of eggs produced during the year, but 
it induces greater production during the 
period of highest prices, which more than 
offsets any loss of production during the 
summer when prices are relatively low. 

Experiments with lighted and unlighted 
hen houses show the following results 
from 50 April hatched pullets in lighted 
houses and 50 April hatched pullets in 
unlighted houses during October, 1919. 


| Eccs Larp During WEEK BEcINNING 


| Oct.6 Oct. 13 Oct. 20 Oct.27 Tota! 
Lighted 53 150 211 250 664 
Unlighted. 14 74 130 174 392 
INIVERS OF L AT 
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< What the Old Timer 


said to Charley 
by C.L.Hardy 


NLY a few years ago, Charley, 
the man whose name you see on 
that door was just where you are today. 


“I remember the day he came to 


about the business. But he was always INI | 


asking questions—always anxious to 
learn. 


“And by and by we got to noticing Wl 1| 
that. Billy Stevens was getting ahead of Wwe TEVENS! 


some of us old fellows who had been ! 
- -arourid- here for years. 

"T. can remember as clearly as though 
it were yesterday, the day Billy showed 
old Рот Harvey how to figure out the 
pitch of some new bevel gears we were 
making on an important contract. 


“Tom told me afterward how re- 

.«spectful Billy was—nothing fresh, or 
Т. know it all’ about him. He just 
made a suggestion and ‘showed Tom a 

‚ quicker way to start the problem and 
a shorter, surer way to finish it. 


“One day I said to him—'Where'd 
you get hep to all that fancy figuring, 

‚ Bill?? We were eating lunch and he 
was reading some little book he always 
carried. He looked up at me and said 
innocently: ‘Oh, I just picked it up!’ 
I knew different than that, so I quizzed 
him until he told me the whole story. 


“ ‘Did you ever notice the old men 
around the shop,’ he asked—‘the men 
with families who drudge along day 
in and day out—never getting any- 
where? I admitted that I had noticed 
quite a lot of them. 


* ‘Well,’ he said ‘I made up my mind 
I wasn't going to spend my whole life 
in a humdrum job at small wages. So 
I took a home-study course with the 
International Correspondence Schools 
that would give me special training for 
this business. 


"'[ tell you frankly that I never 
dreamed’ it would be so fascinating and 
so helpful in my work. I’m making 
mighty good money—twice as much as 
formerly—and I'm going to have even 
a bigger job around here some day.' 


“Well, Charley, that boy went 
straight on up. The members of the 
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work for us. He didn’t know much |! l 
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firm heard about his studying in his 
spare time and encouraged him to keep 


on. You see where he is today. 


“And I—I'm still plugging along at 
the same old job—struggling to make 
both ends meet. I had just as good a 


chance as Billy Stevens, but I let it slip. 


by. Yes, I let it slip by. 

“Now, Charley, you’ve got to want 
your training bad enough to get it. 
That’s as far as I can help you; you’ve 
got to do the rest yourself. 

“Туе seen a lot of young men соте 

into this business. Those who went 
ahead were always those who trained 
themselves for the job ahead. You can 
do the same thing. 
It will take only a 
moment to sign and mail that coupon. 
It doesn’t obligate you in any way. But 
it’s the most important thing you can 
do today. Some day I know that you 
will come to me and thank me for what 
I’m telling you.” 


“Start now! 


The Old Timer is right. The good 
jobs invariably go to the trained men. 
The I. C. S. will help you get this 
training. 


641 






No matter where you live, the I. C. 
S. will come to. you. No matter how 
limited your previous education, the 
simply-written, wonderfully-illustrated 
I. C. S. textbooks make it easy to learn. 


'This is all we ask: Without cost, 
without obligating yourself in any way, 
put it up to us to prove how we can 
help you. Just mark and mail this 
coupon. 


— — — — —TEAR OUT HERE — — — 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6208-B BCRANTON, PA. 


Without cost or obligation, please explain how I can 
yum for the position, or in the subject before which 
have marked an X in the list below:— 
ER О BUSINESS 5 MANAG! мт 


ELEC. ENGI 
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Mechanical Draftsman Cartooning 


Gas Engine Operating 
CIVIL ENGINEER 
Surveying and Mapping 


MINE FOR'N or ENGR. 


Machine Shop Practice 
Toolmaker 
STATIONARY ENGR. 

Б ARCHIE "Engineer 
Contractor p Builder 

O Architectural Draftsman 
Concrete Builder 
Structural Engineer 
PLUMBING & HEAT’G 
Sheet Metal Worker 
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CHEMIST 


О Pharmacy 


Private Secretary 
Business Correspondent 
BOOKKEEPER 


Stenographer & Typist 
Cert. Pub. Accountant 
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Railway Accountant 
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Railway Mail Clerk 
Mathematics 
Navigation 
Agriculture 
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Banking 


Spanish 
‘Teacher 
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No Woman Loves 
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PRIESTLEY IN AMERICA—1794-1804. 
By Edgar F. Smith. Cloth covers, size 
434" by 714", 173 pages. Publisht by P. 
Blakiston's Son & Co., Philadelphia, Pa. 


The rivalry between English and French in the 
matter of discovery of oxygen has the faculty of 
bringing the names of Priestley and Lavoisier very 
much to the front. Both of them lived in the days 
of the French revolution. Lavoisier was guillotined 
during the “Reign of Terror," and Priestley, who 
was decidedly radical, probably had a tendency to 
the other side, that of the Jacobins. 

To those interested in the early history of chem- 




















a Weakling 


At first she pities him—then she 
has contempt for him— next she cor- |. 
dially despises bim and finally she 
deserts him. How about you? Are 
you a weakling without sufficient 
courage left to approach a woman 
and ask her hand in marriage? Do | 
you tremble to think what might 
happen in your home if you marry 
a lovely girl and she discovers tha: 
you are a physical weakling? You 
dare not marry and ruin some trust- 
ing girl’s life if Youthful Errors 
and Excesses have sapped your vital- 
ity and left you a mere apology of 
а real man. It looks hopeless to 
you, but cheer up, I want to help 
you—I ean help you. 
STRONGFORTISM-the Modern 
Sclence of Health Promotion, 
will aid Nature in restoring your 
ng тотса and Man! oed 
you for arriage an 
thood. I guarantee it. 
Mention the ailments on which you 
want special confidential informa- 
tien anc send with 10c to help pay 

















istry, this book will naturally be of great interest ,— 
to the American particularly in its references to 
William Cobbet, Benjamin Franklin and others in 
this country. The specimens of the literature of the 
day show that the most rabid of the utterances of 
the present day radicals are very mild compared to 
the polemics of the 18th century. It is full of human 
nature and just because of the many quotations 
from contemporaneous authorities, makes excellent 
reading. 

It was on August 1, 1874, that the centennial of | = 
the discovery of oxygen was celebrated by a group 
of chemists in Northumberland in Pennsylvania at 
Priestley's dwelling house, and this is taken as the 
origin of the American Chemical Society which has 
gained such prominence in the scientific life of 
America. 


CATALYSIS AND ITS INDUSTRIAL 
APPLICATIONS. By E. Jobling, M.C. 
Second Edition. 12 illustrations. Cloth 





postage on my free book ‘Promotion 
STRONGFORT and Conservation of Health, Strength 


and Mental Energy." It’s a man- 
The Perfect Man And Mental, Energy el ek man- 


LIONEL STRONGFORT 
Physical and Health Specialist 
Dept. 552 Newark, New Jersey 





Employers everywhere are looking for 
men with mechanical ability. Splendid sal- 
aries and rapid advancement are offered. 

There is an easy, delightful way in 
which you can learn right at home in 
















spare time. For 3o years the Interna- 
tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help, but 
never were opportunities so great as now. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn't obligate you in the least 
and it will bring you information that will start 
you on a successful career. This is your chance. 
Don't let it slip by. Mark and mail this coupon now. 
—— — теда OUT HERE So ‚шь 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6209-B SCRANTON, PA. 


Without cost or obligation, please explain how I can 
ualify for the^ position, or in the subject before which 
1 have marked an X in the list below:— 





covers, size 5" by 734”, 144 pages. 
Publisht by P. Blakiston's Son & Co., 
Philadelphia, Pa. 


When one opens this book and glances over the : 1 


A COMPLETE 


contents, it at once appears that this should abso- 
lutely be read by all of us. It is impossible to fully 
realize the importance of catalysis. 

It is difficult to believe that a manufacturers' low 
price substance, such as sulphuric acid, and one 
which is produced in vast tonnage, can be made by 
utilization of the catalytic action of the expensive 
platinum, but this isonly one instance of it. Nitrogen 
and its different compounds give excellent examples 


spa 


MACHINE SH 
that turns, bores, drills, does sctew~ 
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Electric Lighting & Rys. SALESMANSHIP The fifth chapter is devoted to surface combus- > 
Electric Wiring ADVERTISING tion, incandescent gas illumination and the produc- No Lathe Does More, None Costs Less. 


Mechanical Draftsman” 
cal Draftsman 
Machine Shop Practice 
moolnaker. 

аз е ting 
urveying an а 
MINE FOR'N or ENGR. 
STATIONARY ENGB. 
Marina ineer 


C 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 


Show Card & Sign Ptg. 
Railroad Positions 
ILLUSTRATING 
Cartooning 

Private Secretary 
Business Correspondent 
BOOKKEEPER 
Stenographer & Typist 
Cert. Pub. -Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Com. School Subjects 
CIVIL SERVICE 
Railway Mail Clerk 


tion of hydrogen, and the purification of coal gas,— 
and while it might be very much longer,—it is cer- 
tainly suggestive and interesting. 


Like many of the Blakiston books which we have 


recently reviewed, excellent references to books fol- 
low the chapters so that the work is not only a read- 
able one, but is a guide to very extensive study,— 
or when one is interested in a certain branch of 
catalytic chemistry by selecting the proper page, 
one will have an excellent readers' guide. 


DICTIONARY OF EXPLOSIVES. By 


Arthur Marshall, A.C.G.I., F.I.C., Е.- 





ates t наовар ое = 
Sole Agents for U. S. A. 
PRODUCTION EQUIPMENT CO 


5Union Square lew 








PLUMBING & HEAT'G AUTOMOBILES C.S. Cloth covers, size 514” by 834”, 

x è ; 

Shoat: Metal TO E Navigation |[] Banking 159 pages. Publisht by P. Blakiston's 
CHEMIST foetus Spanish Son & Co., Philadelphia, Pa. 

тиу The title of this book tells what it is, and the 

best encomium which we can present, is to say that 

Name it lives up to its name. We find it is alphabetically 

| м arranged, with very clear type, and describing the 

Street deadly explosives, which unfortunately caused the 

с x loss of so many lives during the six years of the 

World War, which has seen the misuse of explosives 

City State in the destruction of life and property, and in the 





accumulation of international debts. 

At the beginning of the book is given a classifica- 
tion of explosives, under such headings as coal 
mining explosives, blasting explosives, high explo- 
sives, etc. Неге the dictionary portion of the book 
begins and upwards of 100 pages are devoted to the 
presentation of this subject. Then comes an index 
of constituents, alphabetically arranged. 

Each constituent is followed by a list of explosives 
into which it enters. T.N.T. or trinitro-toluene 
figures as a constituent of some two pages of titles. 

The book is reasonably complete, altho we do 
find, as far as we have been able to ascertain, at 
least one omission. 











FREE BOOK 
It is curious to note that nearly half the explo- Ü aro TAKE PIANO LESSONS 
sives in this book are coal mine explosives. It is perultt 





hoped in the future that the number will be reduced 
by the orocess of eliminating the less available ones. 
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Whyrill E. Park, A.R.C.Sc. Profusely 
illustrated. Cloth covers, size 534” by 
834”, 308 pages. Publisht by the E. Р. 
Dutton Co., New York. 

This very elaborate book is devoted to the prac- 


tise and mathematics of air propellers such as used 
on airplanes. E 
out theory of their operation has long been needed, 


A more scientific and better worked 


(Continued on page 644) 
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The Oracle 


(Continued from page 638) 
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When a coil is normal as to its resistance and con- 
tinuity, a steady hum will be heard in the 'phone and 
this same note will be heard for each normal coil 
when the test leads bridge two adjacent segments. 
An open-circuited coil will make its presence known 
by a loud noise in the 'phone, while a short-circuit or 
partial short-circuit will result in either no sound, or 
else a reduction of the sound in the 'phone. 

In actual shop tests the two leads supplying the 
test current from the buzzer or else current from a 
110 volt A. C. circuit with a 110 volt lamp in series, 
are tied in position on the commutator at the points 
normally occupied by the brushes. A string passing 
several times around the commutator will hold the 
leads firmly in place and they can be shifted easily 
from time to time as fast as one-quarter or one-half 
of the armature is tested out with the ‘phone. 

Another common shop test is to pass D. C. th. ла 
rheostat or lamp bank and then thru the armature 
by tying the test leads in the position normally 
occupied by the brushes, and using either a low- 
reading voltmeter or else shunt ammeter from which 
the shunt has been removed, for testing the difference 
of potential across any two commutator segments. 

This is known as the "bar to bar" test. An open 
circuit in the coil is indicated by a high deflection, 
while a sub-normal deflection denotes the presence 
of a short-circuit or a partial short. Frequently 
it will be found that the copper segments are short- 
circuited by a thin thread of copper due to the com- 
mutator having been turned in a lathe, etc., which 
can be picked out from between the segments with 
a pen knife or a pointed tool made from a piece of 
old hack-saw blade, as shown in the sketch. 
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Guided Airplane 





: Makes 150 Miles | 
i an Hour i 
В (Continued from page 610) | 
Ж УК КО ХО ОС СС пионати 


western parts of the United States, is the 
fact that these aerial railway cars will 
operate best at a considerable height above 
the ground, with plenty of free air, and it is 
proposed to build the steel towers of 300 
to 400 ft. high. This may sound somewhat 
extreme, all things considered, but it is 
not so unusual, when one has seen the 
gigantic wireless towers erected by the 
Radio Corporation of America at its sta- 
tions, both at New Brunswick, N. J., and 
on Long Island, where the new Radio 
Central station is rapidly nearing comple- 
tion.‘ The steel latticed towers erected at 
the new station on Long Island serve as a 
very good example, to show us about what 
will be required, and also what can be done 
in the line of accepted mechanical engineer- 
ing principles at the present day. The 
steel latticed towers erected at the Radio 
Central station at Rocky Point, Long 
Island, stand 400 ft. high, have a base about 
60 ft. square, and at the top of the tower a 
latticed girder is mounted measuring 150 
ft. in length and weighing 8 tons. These 
towers, of which there are 12, spread over a 
line of approximately 3 miles, and are 
spaced 1,250 ft. apart. The engineers' 
figures show that the towers as built, are 
designed to carry a horizontal load at the 
top of 30,000 pounds, or 15 tons. 

Traveling at the rate of 150 miles an 
hour, such a guided aerial car or train, 
would cover the distance between New 
York and Chicago in approximately 6 
hours, or would travel across the continent 
from New York to San Francisco in a little 
more than 20 hours, if the aerial lines could 
be laid out in a nearly straight line between 
the two coasts. 


PIGEON FLIES FROM CHICAGO TO 
WASHINGTON IN 16 HOURS 


A pigeon which carried a message from 
Mayor Thompson of.Chicago to Presi- 
dent Harding in sixteen hours actual fly- 
ing time for the 614% miles broke a 
world's record, the Department of Agri- 
culture announced on Aug. 29th. 

The bird was a product of the Govern- 
ments loft at Beltsville, Md. 
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No matter where you live or what you are doing, you can become 
a master Draftsman under the direction of the Chicago “Tech” 
experts. You can enter a profession which offers opportunities to 
win a high salary, an executive position and leadership—you can put 
yourself in the class of trained men whose services are always in 
demand. No better field today than this—none which gives an 
ambitious man more of a real chance to rise. Send the coupon and 
get information about the profession and the Chicago ‘‘Tech” method 
of instruction. 


$60 to $150 a Week 


"Not enough really able draftsmen to go around” is always the cry of employers. 
Factories, architects, electrical plants, contractors, sheet metal works, map pub- 
lishers, engineering concerns are searching for men whose training fits them for 
positions where exceptional skill is required—ready to place them where they will 
have the largest earning capacity. This is your chance. Learn Drafting and have 
your future career settled, for proficiency in this calling will give you an established 
standing, and recognition—it will always make a place for you. 


Train Under the Chicago “Tech” Experts 
(At the College or By Mail) 


Chicago “Tech” gives you training under well-known engineering experts. You 
learn the methods which they use in their own practical work. They give you 
training which places you on equality with draftsmen of long experience and puts 
you in line for quick advancement. Time put in on practical studies only. If you 
can't come to the College you can get this practical training by mail. The tuition 
fees are small and you can pay on easy terms 
if you wish. 


Mark and Mail the 
Coupon Today 


If you are one of the men who see the 
opportunities in the great profession of 
Drafting or in any other technical calling 
such as Plan Reading or certain branches of 
Engineering—the coupon gives you a list of 
our courses. Mark with X the one you want 
information about and we will send catalogs 
and explain just what our experts can do to 
give you a high grade technical training with- 
out loss of time at little expense and on small 
monthly payments. 





































HOWS you how well qual- 
ified you are for draftsman- 
ship. Other schools ask you 

to enroll and send money first. We send 
the free lesson first. Read it—practice 























Bi jobs are waiting—ready now for I er dar pl no obligation. есе 
А 3 e . or yourself whether you want to take 
technically trained men. This means op- | the course or mot: 





portunity for you. You can make more 
money if you train in a specialized field; 
and Chicago “Tech” training puts you in 
the high salaried class without any needless 
delay. It makes you thorough—self-confident 
—expert. In which course are you inter- 
ested? Mail the coupon now—today! 


FREE OUTFIT 
With our home study course is in- 
cluded a complete set of high grade 
instruments, drawing board, T-square, 
etc. Same as leading draftsmen use. 
Credit given if you already have an 
outfit. 
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a mechanic or an engi- 
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guage that anybody can 
understand. astefully 
bound in American Mo- 
rocco, flexible covers, 
gold stamped, 2,650 
pages and 2,100 illus- 
trations, tables and ex- 
planatory diagrams. A 
library that cost thou- 
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pile but that comes to 
you free for 7 days' ex- 
amination, 
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and it is a very welcome thing indeed to find a book 
now upon the market which will do for us this very 
work. The subject of this book is mathematically 
treated. While this is perfectly true, the practical 
part of the subject receives adequate consideration, 
such as the comparison of woods used for airplane 
propellers, etc. 
he practical aspect of the book appears too in 
the section devoted to the work of the draftsman 
and as done on the drawing board. This is very 
exhaustively treated. Laminations and miscellaneous 
propels of which there are many, are also treated. 
ven the different glues, including casein cements, 
are given space in the text. 

One interesting point, recommending that the 
laminations of the propellers should not be clampt 
for five minutes after the application of the glue in 
order to allow it time to enter the pores of the 
board, is to be noted. This would seem to apply 
to all glueing operations. 

Hand- and machine-working of the laminated 
blocks and special methods of construction are given 
and at the end of the book a number of appendices 
make really interesting reading, and a good index 
follows the text. 


PRINCIPLES AND PRACTICE OF 
AERIAL NAVIGATION. By Lieut. 
J. E. Dumbleton. Cloth covers, size 5% 
by 8”. 172 pages. Profusely illustrated. 
Publisht by the D. Van Nostrand Co., 
New York. 


This very interesting book treats of the pe- 
culiar problems that have arisen with the devel- 
opment of aviation. For many generations one 
of the world’s unanswered problems was the 
determination of the latitude at sea. It ranked 
practically with the squaring of the circle and 
with the trisection of the angle. Eventually it 
was solved by the production of an accurate 
time piece, the chronometer. The chronometer 
is now, to a certain extent, supersedable and 
perhaps eventually to be superseded by radio 
direction of ships in aerial navigation. he use 
of the textant for airplane navigation is prac- 
tically barred, on account of the bad horizon 
obtainable at flying heights, as well as because 
the height of the plane is not accurately known. 

The book, therefore, perforce is devoted to 
a considerable extent to dead reckoning and to 
the practical details of finding the way in the 
air. To anybody interested in the problems 
of navigation, the book will form excellent 
reading. It is liberally illustrated and would 
seem to be an indispensable manual for long 
distance airplane work. 


CITY OF ENDLESS NIGHT. Ву 
Milo Hastings. Size 7% x 5", 346 pages. 
Dodd Meade & Co., New York City. 


A romance of Germany centuries hence. Mr, 
Hastings has written a marvelously interesting 
book that cannot fail to interest the technically 
inclined. He shows to what German ruthlessness 
and German science has brought the Germany 
of the distant future. Finding itself in an an- 
tagonistic world, the German nation has dug 
itself into the subterranean city of Berlin, which 
has some sixty or seventy levels, in which dwell 
the 300,000,000 Germans. Everything is pure 
science. The populace lives on synthetic food, 
synthetic clothes, synthetic everything. Eugenics 
has been driven to the mth degree. No such 
thing as family life exists any longer in this 
ultra-Berlin. verything is militaristic and well 
ordered. The citizens do exactly as they are 
told by their superiors. This entire nation is 
governed by one, William III, of the Hohen- 
zollerns, who considers himself and God as kin. 

There is nothing impossible in this book, 
which shows what science directed into certain 
channels may do. An interesting book. 


CONNECTING INDUCTION  MO- 
TORS. By A. M. Dudley, B. S, 252 
pages.  Profusely illustrated. Cloth 


covers, 914x6”. Publisht by Mc-Graw- 
Hill Co., Inc., N. Y. 


This book is the development of a quantity 
of material which was originally publisht in the 
"Electric Journal.” It was next elaborated into 
a sefies of articles, which appeared in “Power,” 
and while the author in his preface is very 
ready to acknowledge that it may lack unity in 
some details, it certainly appears to us a most 
admirable presentation of the winding problem 
of induction motors. The winding diagrams 


are numerous and very excellently done from |. 


the point of view of clearness and intelligibility, 
and there are any quantity of these and. other 
diagrams in addition to illustrations, so that the 
cuts total up to 289 in number, Mathematics as 
used in its pages are of the simplest order so 
that none need be frightened with difficult 
formulas. Wave winding diagrams are given 
in much detail, and the effect of number of 
phases upon winding connections is fully 
elucidated. It has a satisfactory index, and a 
very excellent feature is an index of diagrams. 
The book certainly shows a great deal of in- 
telligent work on the part of” the author and 
we gladly commend it to our readers. 
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OUR AIR FORCE. By William Mitchell, 
Brig. General, О. S. A. 223 pages, fully 
illustrated. Cloth covers, 16 х 514 
inches. Publisht by Е. Р. Dutton & Co., 
N. Y. 


This very interesting book covers the tech- 
nique of military aviation in the first twelve 
chapters. The author, a most distinguished ex- 
ponent of aerial science, is naturally most in- 
terested in its military value and in the pos- 
sible milita: achievements of the airplane and 
balloon. After he has covered the ground on 
military work in the chapters just specified, he 
gives a chapter on civil and commercial avia- 
ticn which, after all, must be regarded as the 
school for war service; he then speaks of avia- 
tion over the sea, with special reference to the 
destruction of hostile fleets. The general topics 
of the development of the science, of what the 
future has in store for it, and of what the 
United States should do to foster the air fleet 
of the country, conclude the book. Upwards 
of forty interesting illustrations are „inserted 
in the text and on the fly leaves, and inside of 
cover, are printed maps of the proposed airways 
traversing the United States in all directions. 
We have one complaint to make, there is no 
index, and we cannot compliment the book 
more highly than by saying that it thoroly de- 
-served one. 


ELEMENTARY LESSONS. By R. W. 
Kent. 72 pages. Paper covers 9x6 
inches. Publisht by Press of the Dun- 
woody Institute, Minneapolis, Minn. 


This is rather an attractive little pamphlet, 
quite unpretentious and yet satisfactorily cover- 
ing elementary mathematics, not only such as 
are restricted to electricity but some more gen- 
eral topics. It is one of those books apparently 
very elementary, which can be read with benefit 
by many of us. It is very often that excellent 
hints are obtained from such books as this, and 
the possibility of obtaining such hints and this 
book is very suggestive of such possibility, is a 
practical tribute to the excellence of the little 


treatise. We are pleased to recommend it to 
our readers. 
TELEGRAPHY, TELEPHONY & 


WIRELESS. By J. Poole, A. M. I. E. E., 
120 pages. Illustrated. Cloth covers, 
ers, 74 x 434 inches. Publisht by Isaac 
Pitman & Sons, N. Y. 


This compact little manual starts at the 
bottom of things, and before leaving each sub- 
ject brin it pretty well up to an advanced 
level. The Pitman firm has publisht a large 
number of books in this series called the “Сот- 
mon Commodities and Industries Series," and 
this elementary treatise on account of its merit 
is such as can be safely recommended to be- 
ginners in electrical science. Short as it is, it 
1s furnisht with an excellent index and the long 
list of books pubisht by Pitman & Sons, while 
really an advertisement, adds to the value of 
the book. 


POWDERED COAL AS A FUEL. By 
C. F. Herington. 338 pages. Proíusely 
illustrated. Cloth covers, 9:4 x 6 inches. 
Publisht by D. Van Nostrand Co., New 
York. 


This is a very elaborate work, Powdered fuel 
bids fair to assume greater and greater import- 
ance in industry, and in this work there are nu- 
merous illustrations and very specific descrip- 
tions elucidating this subject. he topics are 
treated in great detail and the advantages of 
pulverized fuel over combustible in lumps, is 
strongly brought out. A great many examples 
and illustrations cover its use as already devel- 
oped, altho of course the general belief is that 
its use will extend with time. It is in the line 
of utilization of culm, which by washing after 
pulverization, can be made to give a very pure 
powdered coal. We are even a little surprised 
not to find the word culm or mine-waste in the 
index. An excellent point is made that by 
avoiding excess air in furnace practice, econ- 
omy is conduced to. We are glad to recommend 
the book. 


MY ELECTRICAL WORKSHOP. By 
Frank T. Addyman. 249 pages, fully il- 
lustrated. Cloth covers, 515 x 814 inches. 
Publisht by The Wireless Press, Ltd., 
London. 


Sometimes the writer of this review has 
found that English books do not seem to be 
adapted for the American field of work, but 
this work altho absolutely English, is one which 
we can certainly recommend to our readers, and 
a boy who will go thru it, chapter by chapter, 
constructing the apparatus as described, will get 
rome very fine classical work in electricity. If 
he follows the directions, so as to produce nicely 
made and finished apparatus, his experience in 
the- handling of metals will be of lasting advan- 
tage to him. Each chapter is preceded m a list 
of the materials required to construct the ap- 
paratus described in it; a great many illustra- 
tions are given, and while it is largely a prac- 
tical treatise, theory is not neglected, and the 
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reader will pick up a great deal of the theory 
of electricity from its pages. There are one 
hundred and fifty illustrations. 


THE VOICE OF SCIENCE IN NINE- 
TEENTH CENTURY  LITERA- 
TURE. By Robert Emmons Rogers. 
328 pages. 
Publisht by 
Press, Boston. 


A very distinguished list of authors figure in 
the contents of this book, such as Mathew Ar- 
nold, Robert Louis Stevenson, Cardinal New- 
man, and Geo. Meredith. Even the ''Rubaiyat 
of Omar Khayyam” is contained in it, as well 
as many pages of poetry from Browning, Tenny- 
son, Walt Whitman and others. It is a type 
of book which can be taken up for half an 
hour's reading, and while we may not agree 
with many o 'the authors in their views and 
while we may perhaps be sorry that religion is 


The Atlantic Monthly 


so much brought in, yet none y reer et the 
chapter from “Sesame and Lilies” by Joh n oe. 
kin. Whatever his eccentricities may have been, 


he was a great master of the English language. 


THE GYROSCOPIC COMPASS. By 
T. W. Chalmers, B. Sc., A. M. I. Mech. 
E. Cloth covers, 52 x 3% inches. 167 
pages. Fully illustrated. 


In the work under review, the new gyros- 
copic compa which it is fair to say has thors 
oly "arrived," is treated of without the use of 
u:athematics, which is certainly a somewhat 
daring attempt for a gyroscopic investigator. 
\vith numerous illustrations, full and clear text, 
tne gyroscopic compass is very well described. 

The various compasses of this type which 
have been put into operation are considered 
at the end of the book aíter the entire gen- 
eral principle of the instrument has been elab- 
orately treated. 

A suggestion of the difficulty in writing this 


book; is found in the following extract from the 
preface: 
“It is to be remarked that it is much easier 


to treat the gyroscope and all its practical ap- 
plications mathematically than non-mathematic- 
ally." The author, however, has succeeded re- 
markably well in his popular presentation of the 
subject. 


PRELIMINARY MATHEMATICS. By 
Prof. F. E. Austin, E. E. Cloth covers. 


434 x 734 inches, 169 pages. Publisht by | 


the author at Hanover, N. H. 


This work, within less than 200 pages, covering 
the elements of arithmetic and algebra, includ- 
ing such things as simultaneous and quadratic 
equations, logarithms and powers of numbers 
starting with the very elements of Arabic nota- 
tions, produce; a peculiar impression on the 
writer until he realizes that it is designed chiefly 
as a skeleton. for use by students desiring to 
enter college. 

To make it more Prices, some sample ex- 
amination papers for different colleges аге 
given, It is one of those books which while 
purporting to be elementary, is well worth 
reading by more advanced students, as it is so 
well done that anyone would be sure to pick up 
useful items of information from its clearly 
printed pages. It has an adequate index. 


LABORATORY EXPERIMENTS 
WITH DIRECT CURRENTS. By 
Prof. Е. E. Austin, E. E. Profusely il- 
lustrated. Leatherette covers, 417 x 71 
inches. 152 pages.  Publisht by the 
author at Hanover, N. H. 


This other book by Prof. Austin is also a 
thcroly practical one and the only synopsis of 
109 contents which it is necessary for us to give 
is to state that it treats adequately the subjec: 
of electric measurements:—the — Wheatsone 
bridge and potentiometer, and special tests of 
cells, coils and electric machinery, including 
such topics as the commercial efficiency of a 
machine, the calibration of voltmeters and the 
same for ammeters. We certainly are glad to 
recommend it to our readers. It is well il- 
lustrated and well indext. 


MIRACLE MONGERS AND THEIR 
METHODS. A Complete Exposé. By 
Houdini. Fully illustrated. Cloth covers, 
514 x814 inches. 240 pages. Publisht 
by the E. Р. Dutton Co., New York. 


The author of this book is a very well known 
performing magician, and is certainly by his 
own experience and extensive acquaintance 
with the professionals of his class, well qualified 
to appear as an authority on natural magic. 
But in addition to this qualification, he is a good 
writer and in his book he has followed out the 
kistory of the science poing back to old times 
and illustrating from old books and describing 
the feats of past centuries. It makes very inter- 
esting reading for those who remember the old 
times and the days of what was the popular 
dime-museum, now extinct. 


Cloth covers 71⁄4 x5 inches. | 
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Ira Shook, of Flint, Did That 
Amount of Business in 1 Day 


—making and selling Popcorn Crispettes 
with this machine. He says in letter 
dated March 1, 1921: “I started out with 
nothing, now have $12,000.00 all made 
from Crispettes." Others have amazing 
records: Gibbs says: "'Sold $50.00 first night!” 
Erwin’s little boy makes $35.00 to $. AN 50 еу осет 
Saturday afternoon. Meixner reports, : 

business in one day. Kellog writes: $700.00 
ahead first two weeks.” aster's letter says: 
*— sold $40.00 in four hours." During March, 
1921, Turner was offered $700.00 clear profit 
above cost of his investment to sell. There is 
money —lots of money—in Crispettes. Times 
make no difference for most of these records were 
made in 1921—were made while people 
are crying hard times and are looking 
for jobs! Location makes no differ- 
ence. It's common for Crispette 
machines to m 9029 to 


mal towns! 
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too! You don’t need much capital. Experience 
not necessary. I furnish everything—secret for- 
mulas, equipment for shopor store, full directions, 
raw materials, wrappers, etc. Splendid chances 
galore everywhere! Crowd Streets, amuse- 
ment parks, concessions, wholesaling and stores! 
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A match will do it, but best re- 
sults can be obtalned by using our 
new improved torch. Requires no 
acid or soldering iron. Joins or 
repairs wires, metal or metalware 
Sold by Hardware and Electrical 
Stores, or sent by us postpaid. 
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Dealers Send for Prices 
Beware of imitations with 
similar names 











Science and Invention for November, 1921 


TAKING PICTURES OF STARS BY DAY 


Photographing stars in broad daylight 
and lengthening the astronomer’s day to 
twenty-four hours, better photographs 
taken by airplane cameras and through 
long-range telescopes, a simple and 
thoroughly practical method of photog- 
` raphy in natural colors that can be used 
by the amateur as well as by the scientist, 
effective increase in the power of the 
largest astronomical telescopes now 
known, and more knowledge of the color 
and temperature of the stars will be some 
of the practical consequences of the im- 
provements that chemists will undoubtedly 
make in photographic materials in the next 
few years. 

This is the prophecy of Dr. W. F. Meg- 
gers, in charge of the spectroscopic lab- 
oratory of the Bureau of Standards, 
which during the war made the photo- 
graphic plates for aerial use that look 
through haze and record the landscape 
that is obscured to the human eye. 

“Invisible light waves cause most of the 
image on the ordinary photographic plate,” 
explains Dr. Meggers. “These are the 
very short light waves, the ultra-violets 
and the violets and blues that are on the 
limit of the visible spectrum. In the early 
days of photography these were called the 
actinic or chemical rays because they af- 
fect the silver haloid that is used in pho- 
tographic emulsions. In fact, Dr. R. W. 
Woods of Johns Hopkins University some 
years ago showed that if all the visible 
light is screened out photographs can still 
be taken with ultra-violet light. Тһе 
ruby lamp of the dark room can be used 
because the photographic plate usually 
used is not red-sensitive.” 

In the last forty years it has been found 
that if the ordinary photographic plates 
are treated with solutions of certain dyes 
they will become sensitive to the visible 
yellows, greens, reds and even the infra- 
red waves or the so-called heat waves that 
are very long. It is this process that is 
used in making the “panchromatic” plates 
and other "color-sensitive" plates now on 
the market. 

Before the war Germany had a monoply 
of the best of these processes and of the 
dyes, but during the war two American 
government research laboratories repro- 
duced and applied all that Germany had 
ever done and then went a few steps fur- 
ther. The color laboratory of the Bu- 
rcau of Chemistry of the Department of 
Agriculture not only synthesized all 
known photographic dyes but evolved 
“Kryptocyanin,” a new sensitizer for red 
light, that has made possible plates that 
have many different applications. The 
spectroscopy section of the Bureau of 
Standards used this dye to make plates 
that could be used in aerial photography 
during hazy weather. 

"The blue of the sky and the red of 
the sunset and sunrise are due to the scat- 
tering of the short wave length blue 
light,” explains Dr. Meggers. Physicists 
have found that the shorter the wave 
length the more the light scatters when 
passing through a turbid medium such as 


( 


Learn Mechanical Drawing 
That means Big Money for you, Shorter 
Hours, Quick Promotion. The real oppor- 
tunities for success in Mechanical Drawing 
today are big as compared with other fields. 
Mechanical Drawing or Drafting is special- 
ized knowledge. It is power to succeed: 


Big Salaries 
$35 to $55 a week is only a beginning. $100 
a week and up is within your grasp as a 
practical Mechanical Draftsman. 


Quick Promotion 


You can climb up and up to salary and 
position—from Draftsman to Chief Drafts- 
man—to Chief Engineer—to Production 
Manager—and so on up. You can also 
make big money on the side in your spare 
time, in addition to your regular salary. 
Then when the opportunity comes, you can 
go into business for yourself, as many 
others have done. ^ 






Permanent Employment 
You won't have to stand around looking 
for a job. Properly trained draftsmen are 
always. in demand. Railroads, Manu- 
facturing Plants, Electrical Works, Engi- 
neering and Construction Housesand United 
States Government Departments always 
need trained draftsmen. Even when men 
in other lines of work are without positions, 
the draftsman is usually on the job at good 


ay. 

аи) Get the Right Training 
“Columbia” training is simple and sure, 
yet complete and practical. By Roy C. 
Claflin's improved “Columbia” method of 
practical Mechanical Drawing you can 
become a master Mechanical Draftsman in a 
few months of pleasant, easy home study, 
under Mr. Claflin's personal supervision. 
No troublesome, fancy theories—no diffi- 
cult mathematics» to master—just the 
plain, common-sense brass tacks of Draft- 
ing. And after that, if you want it, you 
receive free training in a specialized branch 
of drafting, through your choice of one of 





the earth's atmosphere. This happens | ОЧ" post-graduate courses. А 
"inversely as the fourth power of the Drafting 
wave length," as they express it. Haze Outfit 


can be seen through only with difficulty 
because it scatters the short waves of the 
sun’s light as they travel to earth. 

Whether it is the earth obscured from 
above by haze, a star obscured by daylight 
or a hazy panorama, the method of red 
photography is the same. A filter or glass 
screen. that cuts out all the blue or short 
wave length light is placed in front of the 
lens. This allows only the red and infra- 
red rays-to penetrate and form an image. 
Using. this method of . photographing 
through haze, pictures taken from two 
miles above the earth were clean-cut and 
thoroly distinct. 


FREE We give you free with 
our course, this profes- 
sional drawing outfit cf sixteen pieces, be. 
and eleven piece set of highest grade 

drafting instruments in plush lined case. The 
entire outfit is yours to keep. 


Drawing Outfit Furnished FREE 


You need no artistic talent or '*pull." In a few months with our help 
you can be alongside the best of them, earning enough money to live on 


and to lay some aside.—Here’s how. 


з 






“Columbia” Draftsmen Are in 
Demand 
The largest concerns in the country, includ- 
ing the United States Government, employ 


Columbia graduated draftsmen. 


Openings 


for draftsmen in Government Departments 
carry starting salaries ranging from $5.20 
to $15.04 per day—and it is generally 
recognized that salaries outside of govern- 
ment service are still higher. 


WHAT 
FREE WITH COURSE 
Practical Problems 
You are carefully coached 
in practical drafting work. 
We Help You Get a Job 
We help you get a posi- 
tion as soon as you are 

qualified. 
Training as a Drafting 
Specialist 


After completing the 
course in mechanical 
drawing, we'll train you 
free in your choice of one 
of our special elective 
courses 
Draftsmen's"Equip- 
ment 
A full set of professional 
equipment as shown in 
the picture below. 
Consultation Privi- 
leges 


You are free to write us 
any time for advice and 
suggestions. 

Diploma 
A lithographed, engrossed 
diploma attesting to your 
proficiency as a drafts- 


FREE 


Send in this coupon today. 


YOU СЕТ | FREE SUBSCRIPTION 


TO DRAFTSMAN'S 
PUBLICATION 
“THE COMPASS” 


U. S. Civil Service Com- 
mission Calls for 
Draftsmen 


A few of the many posi- 
tions open in Government 
Departments. 


Architectural Designer— 
$4,000, Chief Drafts- 
man—Naval Aircraft 
Factory, $15.04 per day. 


Aeronautical Draftsman 
—Field Service of Navy 
Department, $5.20 рег 
day to $12.00 per day. 


Salaries are starting sal- 
aries, subject to increase. 
Practically all of them 
carry a bonus of $240 a 
year additional. 


BOOK 


Immediately upon receipt 


of it we will send you FREE our illustrated book, 


“Your Future in Drafting.’ 


It tells you all about our 


new method of teaching Mechanical Drawing and 
gives full details of our offer. 


Get started now 
Columbia School of Drafting 


ROY C. CLAFLIN, Pres. 
Dept. 1575 14th and T Sts., №. W. 
Washington, D. C. 
.------ SEND THIS FREE COUPON ——---- 


Washington, D. C. 


draftsman. 


Columbia School of Drafting, 
Dept. 1575, 14th and T Sts., N. W. 


Without obligation to me, please enter my name 
for a Free subscription to The Compass” and 
send me Free your illustrated book on Drafting, 
telling how I can secure your complete home study 
course and your help in securing a position as 
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Ribbon Shift & 
Stencil Cutter 


Tabulator Bar 


TYPEWRITER 


SENSATION 


Free Trial— Use as You Pay 


After trial send us only $5.00 a month 
until the low total price of $64.85 is paid, 


and the machine is yours. This is absolutely 


the most generous typewriter offer ever made. 
Do not rent a machine when you can pay $5.00 





a month and own one. Think of it— Buying a 
$100.00 Machine for $64.85. Cash price $59.85, 
just a little more than half its original price. 


L. C. SMITH 5 


Perfect machines, Standard size, Keyboard of Stand- 
&rd Universal arrangement, 42 Keys, writing 84 
characters—universally used in teaching the touch 
system. The entire line сое completely visible 
at all times, has the tabulator, the two color ribbon, 
with automatic reverse, the back spacer, ball bear- 
ing type bars, ball bearing carriage action, ball 
bearing shift action, in fact every late style feature 
and modern operating convenience. Comes to 
you with everything complete; tools, cover, operat- 
ing book and instructions—nothing extra to buy. 
You cannot imagine the perfection of this beauti- 
ful reconstructed typewriter until you have seen 
it. We have sold thousands of these perfect 
late style machines at this bargain price and 
every one of these thousands of satisfied customers 
had this beautiful, strictly up-to-date machine 
on five days’ free trial before deciding to buy it, 


We will send it to you F. О. В. Chicago for five 
days’ free trial. It will sell itself, but if you are 
not satisfied that this is the greatest typewriter 
ou ever saw, you can return it at our expense. 
ou won't want to return it after vou trv it, 
for you cannot equal this won- 
derful value anywhere. 


Send No Money 
Put in Your Order Now 


When the typewriter arrives deposit with the express 
agent $4.85 and take the machine for five days’ trial. 1f 
you are convinced that it is the best typewriter you ever 
saw keep it and send us $5.00 a month until our bargain 
price of $64.85 is paid. If you don’t want it, return it to the 
express agent, receive your $4.85 and return the machine, 
We will pay the return express charges. This machine is 
guaranteed just as if you paid $100.00 for it. It is standard. 
Over half a million people own and use these typewriters 
and think them the bestever manufactured. The supply 
at this price is limited, the price will probably be 
raised when next advertisement appears, so don't 
delay. Fill in the coupon to-day—the typewriter will 
be shipped promptly. There is nored tape. We employ 
no solicitors—no collectors—no chattel mortgage. It is 
simply understood that we retain title to the machiné until 
full $64.85 is paid. You cannot lose. Itis the greatest type- 
writer opportunity you will ever have. Do not send us 
one cent. Get the coupon in the mails to-day—sure. 


Smith Typewriter Sales Co., 5 55 à? Chicago 


Smith Typewriter Sales Со. Department 10 Chicago 
Ship me the L. С. Smith Model No. 5, F. О. В. Chicago, as 
described in this advertisement. I will Rayyou $5.00 monthly 
as rent until the $60.00 balance of the SPECIAL $64.85 sale 

rice is paid. The title to remain in you until fully paid for. 

t is understood that I have five days in which to examine 
and try the typewriter. If I choose not to keep it I will 
carefully repack it and return it to the express agent. It 
is understood that you give the standard guarantee. 
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s: 90c an Hour 


A Introduce ''Sodereze." A new wonder. А 

y pure solderin pasteform. Workslikemagic. 

? Stops all leaks. For mending water buckets, 

cooking utensils, milk pails, water tanks, tin 

y roofs—everything including granite ware, 
| agate ware, tin, iron, copper, zinc, etc. 


Quick Sales—Nice Profit 


Everybody buys. Housewive, mee 
chanics, electricians, jewelers, plumb- 
ers, tourists, automobilista, etc. No 
leak too bad to repair. Just apply a 
little *'Sodereze," light a match and 
that's all. Putup іп handy metal tubes. Carry quantity right 
with you. Write for sample and special proposition to agents. 


AMERICAN PRODUCTS CO.. 5574 American Bldg., Cincinnati, Obio 
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NEW STEEL FILING CABINET FOR 
LETTERS 


The new all-steel filing cabinet shown 
in the accompanying illustration, has a 
capacity for 1,000 letters, and as may be 
seen, it is indexed in the usual manner. 
The principal feature about this cabinet is 
that a high grade lock is provided, so 
that no one can tamper with the file, 
whether it is used in the home or in the 
office. This lock is made with 144 dif- 
ferent combinations, so that there is a very 
slight chance of the same key opening 


any two locks in a single office. The 
file cabinet itself is made of high 
grade No. 26 gage cold rolled black 


Japan fender steel, the same as used for 
automobile bodies. The steel cabinet 
measures 6” х 1014” х 1214", and weighs 
four pounds when empty. This file will 
be found not only useful in offices for 
preserving important papers against fire 
and theft, but it will also prove its worth 
many times over in the home where such 
important papers as insurance policies, 
notes, stock certificates, private letters, and 
bill receipts, are frequently kept in a 


coffee pot or a piece of china seldom used, 
with the result that much inconvenience 
and trouble and sometimes a considerable 
loss of money ensues. 


A Thief-Proof Lock and a Steel Container Ensure | 
Letters and Documents Placed in This File Against 
Fire and Theft. 


EMPLOYMENT BUREAU FOR ENGINEERS 
The wide and varied field of engineering | 
activity has created the need of some great 
clearing house of engineering services, 
from which engineers of any specific quali- 





ad on easy terms at cash 
prices! 


We Trust You! į 
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DeLuxe 


monds, 





with it for $10,000” 27 


So writes an enthusiastic, grateful fil? 
customer. In like manner testify ove: 
100,000 people who have worn it. Con- 
Serve your body and life first. 


The Natural 
Body Brace 


Overcomes WEAKNESS and 
ORGANIC AILMENTS of 
WOMEN AND MEN. 
Develops erect, graceful figure. 

Brings restful relief, com- 
fort, ability to do things, 
health and strength. 

Wear It 30 Days Free 
at Our Expense 
Does away with the strain and pain of standing and 
walking; replaces and supports misplaced internal 
organs; reduces enlarged abdomen; straightens and 
Strengthens the back; corrects stooping shoulders; 
develops lungs, chest and bust; relieves backache, 
curvatures, nervousness, ruptures, constipation, 

Comfortable and easy to wear. 
Keep Yourself Fit 
Write today for illustrated booklet, measurement 











fications may be obtained. 

In recognition of this want, the Federated 
American Engineering Societies, repre- 
senting a combined membership of about 
50,000, including the best and most rep- 
resentative professional engineers in the 
United States, has established at 29 West 
39th Street, New York, an employment 
bureau for engineers of every variety of 
training and experience. 

Applicants must be members and submit 
a complete educational and professional 
record which is carefully classified, so that 
as the special requirements of any position 
are received, the records of men of suitable 
qualifications are submitted for considera- 
tion. The relatively large number of men 
with whom the Bureau is in touch, the 
comprehensive classification of records, 
and the fact that the services of the Bureau 
are free to employer and member alike, 
renders possible the selection of the right 


blank, etc., and read liberal iti 
HOWARD C. RASH, Pres. Natural Body Brace Co. 


286 Rash Building SALINA, KANSAS 


FORD and CHEVROLET SPEED BODIES 


Dealers: 

Write for 
Accessory 
Cata ogue 


MAKE DRIVING 
A PLEASURE 


Copyright 1921—F.M.8.Co. 
Faulp your old Ford or 
Chevrolet Chassis with one 
of our new distinctively modern bodies. Up-to-date 
Roadster, Touring and Speedster designs. Ford 
bodies as low as $29.50 and up. Territory о for 
live wire dealers and agents. Make 


р! 
В Direct Factory 
FEDERAL MOTOR SUPPLY CO., Inc. 
2634 So. Michiga Chi 


n Blvd. 
i а s T to, 
Canadian Distri utere Auto Body Co. ty е: Ont. 


Federal Auto Body Co., Campbellton, 


le 











man for the service required. Negotia- 
tions may be confidential if desired. 

The high standards required for mem- 
bership in any of the member societies 
insure the quality of men available and 
the Bureau will welcome inquiries from 
those seeking to build up or expand their 
engineering organizations in preparation 
for the increased activity now manifest. 





Learn Autos and Tractors 


Wonderful opportunities constant- 
ly offered ed men; we train 
e T pU. good moi аз 
us . 

motor expert, driver, shop 

man, etc. 


7000 Graduates making 
Ж. „good. Catalog Free. _ 
bile School, 1807 E.24th St, Cleveland, Q 
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Mercury Mirror to 
Bring Mars Close 


^ (Continued from page 601) 
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having. to use it in the one position only, 
we would have to wait until a star past 
directly overhead before we could see it. 

We certainly would like to see this 
telescope yield good results, as it will 


mark a great step forward in the observa- |: 


tion of the heavenly bodies, for we are 
practically right now at the end of our 
rope, when it comes to building large tel- 
escope lenses and mirrors. This was 
pointed out in a series of articles by Pro- 
fessor Floyd L. Darrow, on large astro- 
nomical telescopes, which appeared sev- 
eral years ago in this journal, and with 
our present knowledge of things scientific, 
it does seem almost pitiful that we have 
about reached our limit in the casting oí 
pure masses of apace glass suitable for 
grinding a lens 100" in diameter, the largest 
in the world at present and undoubtedly 
for some years to come. Such seems to be 
the case, so.some other means will have 
to be evolved of magnifying the image 
picked up in our present largest telescopes. 


It is calculated that the McAfee-Todd |. 


mercury-mirror telescope will magnify 
25,000,000 times and the calculations al- 
ready made show that Mars will several 
times in the year reach its zenith over the 
mine shaít:at Chanaral, Chile, in 1924. 


WHAT HAPPENS WHEN MARS IS SEEN ONE 
AND ONE-HALF MILES AWAY 


Several. Astronomical. authorities have 
discust the possibilities of the 50 ít. dia- 
meter mercury mirror telescope and some 
of them have given us new light on the 
matter of magnifying Mars 25,000,000 
times. What do you think we would see 
if we looked into the telescope provided 
by Professor Todd and Mr. McAfee. The 
surface of Mars, Professor Todd has 
stated, could be brought optically to 
within a mile and. half of the earth, but 
contrary to our first impression perhaps, 
we would not be'able to see the Martians 
at work if there are such beings, but all 
we would really see, so we are informed 
by astronomers, is a blur, for with the 
extreme magnification here attained, a 
point on-the surface of Mars would move 
past our eyes at a speed of about ten 
miles per minute or about five times as 
fast as a racing car at the motordrome. 
If the observers were content with seeing 
Mars 15 miles away, the portion visible 
to them would still be speeding past the 
telescope at the rate of one mile a minute. 
In other words, if Mars were brought 
within a mile and a half of the earth, it 
would be whirling so íast that the char- 
acteristics of the landscape would be lost 
to our vision, in the same way as are the 
spokes of a locomotive wheel, or those 
of a fly-wheel on a steam engine. 

It has also been calculated that with the 
magnification of 25,000,000 times, the light 
of Mars would be diminished to one 
twenty-five-millionth part of its brightness 
in the sky which would not, therefore, 
be sufficient for even the fastest instan- 
taneous photography! So that even tho we 
do have cameras, which could make a 
stationary picture, of the rapid whirling 
Mars, (the same as we can take photo- 
graphs of a 60-mile-an-hour locomotive, 
which show the spokes in the wheels), 
there would not be sufficient illumination 
to take photographs at such a speed. It is 
also thought by some astronomers that 
the well-known boiling effect of the at- 
mosphere which prevents viewing the 
heavenly bodies clearly except from the 
highest elevations, would be intensified 
severely with such a telescope. 
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"Learn 
Great Shops 






Earn $45 to$125 a Week and Up 


Only the trained man can hope to get on well—it’s only the trained man who 
can make money enough to enjoy life. Learn Electricity! Learn it in the Great 
Shops of Coyne in Chicago where the training is so thorough and practical that 
you can step right out of school after 31% months and into a position with big pay. 






Become a Trained Electrician in 98 Days 


You do not need to have had any previous experience in electricity. We teach you 
every phase of this fascinating calling by the practical learn-by-doing method. ou 
work with your own hands under the direction of electrical experts who teach you 
what to do, how to do it, and why. 


Our graduates make big successes, 






earning from $45 a week up in the many 
branches of electrical work for which Coyne training fits them—telephone work, 
power production, house wiring, railway signal work, ,motor maintenance, electric 
sign work, in automobile factories and garages, in electrical equipment factories, and 
in business for themselves as contractors, electrical goods dealers, battery and auto- 
electrical service men, Coyne graduates make as much as $300 a week, and even more. 


Earn While You Learn 


If you are short of money come: anyway. 

to get on. We will help you get a part time job to aid you in paying 

your way. Hundreds of Coyne men have worked their way through, 
and зо can you. 


We Teach You Business 
Management 


In addition to the Auto Electrical course we will teach you complete 
Business Management, This training, given at America’s oldest 
and best School of Business, will help you to go ahead rapidly in 

а business of your own and in the service of others, If you act 
promptly you can still get this training along with Practical Elec- 
trie! Engineering and Auto Electricity, without extra charge, 
Make a name for yourself in Electricity and win the big 
rewards in dollars and position which awaits the Electric- 
ally trained man. Go into business for yourself and be- 
come well oft in a short while. Don’t spend the best 
years of your life in working for someone else, getting 
low pay and doing disagreeable work, without 
a chance for betterment. Action is all you need. 

You can’t get anywhere unless you start Make 

that start tonight Drop a postal or letter 

in the mail asking for full details of our 
affer that in 98 days will put you ten 
years ahead. СИр off the 
coupon now while it is 
before you. Action! 











Get this training if you wish 
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Course Free 
















































To those enrolling for the 

Practical Electrical Enzi 

neering Course within a lim- 

ited time, w will ive our 

complete course in A bil lo. 

Electricity absolutely free of all 

cxtra cost, There is a crying need Coupon ^K 

all over the country for men who are ё 

capably trained in ignitior П 2 

and lighting systems а ^ 

and repairing f bat y Я 

ourse recognized as ^ most £ S Cooke. 

thoroug nd complete in 4 President, 
пе is worth the price charged for 





the main course. This training alone makes 





it possible for you to go into business for Schools, Dept. 2X 
yourself with little or no capital and make Á 39-51 E. 

big money. Autolsts want their cars looked after by capably traine а St, Chicago, Ill. 
men Be sure and get a letter off to us tonight for full particu © 


lars, and the big catalog. РА Sir: 


Contains hundreds of illustrations of 


Catalog Free. 


М catalog — reservation offer of 
i Я the Coyne shops and of men who Moy a free course in Automotive Elec- 
have succeeded in a big way. Write right now to Put trical Engineering, and full details 


of your Business management training 


BENNETT W. COOKE, President 
Coyne Trade and Engineering Schoo's, ^ 
E © 
Dept. 2X, 39-51 Е. Illinois St. RAS 
CHICAGO, ILL. 


Street (R. R.) 





Coyne Trade 
& Engineering 


Ilinois 
Send now — 


free — prepaid and with- 
out obligation to me — big 





$1,000 Reward 
For the Capture of This Man! 


How often you see this sign displayed! 


ONVICT 6138, Charles Condray, 
escaped from the State Peniten- 


tiary. Age, 37; Height, 5 feet, 
8 inches; Weight, 141 pounds; Hair, 
brown; Eyes, gray. 
Easy enough to identify him from his photo- 
graph and this description ou say. But 
Condray took the name of “Brown,” dyed 
his hair, darkened his skin, grew a mus- 
tache, put on weight, and walked with a 
stoop. Yet he was captured—and identified 
so positively that he instantly knew “һе 
game was up." How was it accomplished? 


Read the whole story on page 13 of a 
‘thrilling FREE book which is yours for the 


asking. 
Professional Secrets of 


FREE тее Master Minas 


Secret methods revealed. Learn how twelve 
big American detectives solve many great 
mysteries. Find out how simple their methods 
really are. With their secrets in your pos- 
session, you can develop into a great detec- 
tive—win glory, honor, wealth. 


TheMysteries of Crime Detection 


More and more the detection of crime re- 
solves itself into the problem of identifica- 
tion. Any man of ordinary intelligence can 
master this profession if he has in his pos- 
session the key to the method employed by 
the famous identification experts. 


This Is Your Opportunity 


Learn more about this fascinating profession. 
The Big Book is full of amazing facts on 
crime detection. True stories of crime and 
criminals. Helpful advice from big detec- 
tives. Absolutely free. Just fill in coupon 
with your name and address and we'll send 
you postpaid the most astounding information 
on identification that you ever read. You 
will be shocked—and surprised—and inspired. 
EE book is absolutely free. It is yours to 
cep. 


Don't delay! Send for this big book now 


ишинин шинин 


Т. С. Cooke, Pres., U. of А. S. 
Dept. 5338—1920 Sunnyside Ave., Chicago, Ill 


Dear Mr. Cooke: Please send me FREE and pre- 
paid your new illustrated book on Crime and Crime 
Detection, It is fully understood that I assume no 
obligation, 


ттш. 
















Fastest cutting Log Saw. 310 strokes a minute. 
Light weight. Most powerful. Easy to move from cut 
to cut and log to log. Friction clutch controle saw 
blade while motor runs, Saws anysize logs. When 
not sawing use as portable engine for pumping, 
grinding,etc, Read this: “Му Log Saw Ís a mar- 
vel. Neighbors hardly realize it can do the work of 
10 men with cross-cut saws.’’--D. Kinsey, Ohio. 


now ТОС ФАМ": 


Tree Saw falls trees; Limb Saw cuts branches. 
Other Saw Rigs and farm andshop engines from 
1% toz2 H. P. ^ Log Baws shipped 










rometly from 1 
vot 9 warehouses 


И 2979-B Wood St. 
,, Ottawa, Kansas. 
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New Tricks in 

Phonographs 

(Continued from page 599) 
by two bars on each side of the instru- 
ment. The instrument is set for playing 
and when the first record is completed, 
the tone arm automatically lifts itself and 
falls back, immediately a new record slips 
down on to the turn-table, partially cush- 
ioned by the natural air current, and then 
this record is played, and so until the last 
one is reached. 

Do you ever stop to think that ordi- 
narily you use only one-half the vibra- 
tions set up by the diafram in the phono- 
graph reproducer? A new duplex re- 
producer which the editors have heard 
play successfully, is shown in the illus- 
tration herewith. As will be seen in the 
cut, a small horn is fitted to the side of 
the rep;oducer opposite to the side re- 
ceiving the small end of the usual tone 


d 





arm. This reproducer is supplied to fit 
any phonograph, with special clamping 
attachments where necessary, and the 


diafram is made of chemically treated 
wood. The stylus arm passes thru a small 


slot toward the center of the metal sound- | 


box chamber, extending. to the center of 
the diafram to which it is rigidly at- 
tached. A much clearer tone and a greater 
volume of sound are claimed for this 
reproducer, than that given by the present 
arrangements, and it seems to work very 
well. 

Here comes the band! That is what 
the family would think if they heard a 
band record played on the new English 
phonograph shown, which uses a comprest 
air amplifier for boosting the sound to its 
natural and original volume. This com- 
prest air amplifier is very simple, but of 
course as might be suspected, has to be 
built very accurately. Either їп the 
phonograph cabinet or else separately, 
there is provided a small air compressor 
driven by an electric motor. From an air 
storage chamber comprest air is supplied 
thru a rubber tube to one side of the 
sound box of the tone arm, as shown in 
the illustration. As the grid-like valve 
is vibrated back and forth, due to the 
steel needle passing over the sinuosities 
of the phonograph record, fluctuating 
puffs of comprest air are allowed to pass 
thru the sound box and into the amplify- 
ing chamber. One man, who heard the 
machine play, stated that the voice, for 
example, from a vocal record was ampli- 
fied to such an extent, that it made his 
ears ring, and he was glad when his host 
turned the lever which reduced the vol- 
ume of sound to the normal strength of 
voice. A band record sounded, he said, 
just like a real band coming down the 
avenue. However, the average phono- 
graph today, supplies all the volume of 
sound desirable for the home, and such 
amplifying phonographs are of most 
utility perhaps, in dance halls, theaters, 
et cetra, where the full effect of an or- 
chestra or band is desired. 


FASTENING CUSHION COVERS 


The troublesomeness of ripping out 
cushions, when they need to be renovated, 
or the covers become soiled, and need 
to be cleaned or washed, can all be elimi- 
nated by fastening the cushion together 
at the end which was left open to insert 
the cushion, with a row of small push 
clasps, fastened on the under edge of each 
side of the cushion. If they are neatly 
put on, the clasps will be entirely invisible 
and very convenient. The clasps should be 
placed very close to the edge, and close 
together, in order to give the cushion 
a nice edge.—IW illiam Reinich. 
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plugs and lost compression. 
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Give car model, year and size of piston 
rings, if possible. 
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Get ALL dealer facts TODAY 
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Size Price Tube 
80x3 $5.5 $1.35 
53И (SS only) $m Lm 
lx 7.85 1.75 
82х4 17.65 1.80 
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4х4 (Ssonly) 8.10 2.00 
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83x414 8.35 2.16 
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85x435 (58 опу) 8.85 2.50 
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9.65 210 

85х5 9.70 2.75 
81х5 10.45 3.00 


Send по money. Write us 
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| many tires you want and 
ive the size. Also state 
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be shipped C. O. D. 
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sible customer, We teach you. 


SHALER Tire Repair Outfit 


Improved Wrapped Tread Method 
Used by Tire Manufacturers 

Does as good work as the big high 
priced vulcanizing outfits. boy 
can use it. It’s the only vulcanizer 
that has Automatic Heat Control, and 
can't undercure or overcure a tire, 
Requires no watching or regulating. 


FREE Book 


“How to Open a Tire Repair Shop.” 
It tells how to make big money. 
Don't delay. Write quick. 


C. A. SHALER CO. 
2210Fourth St. — Waupun, Wisconsin 
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Practical Chemical | 


Experiments 
By PROF. FLOYD L. DARROW 
(Continued from page 625) 
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Testing the Strength of a Base: Pre- 
pare a solution of potassium hydroxid by 
dissolving about 10 grams of the base in 
250 cc. of water. When the solution has 
been thoroly mixed and cooled, fill a bur- 
ette with it, having in the opposite holder 
of the burette stand a burette of halí-nor- 
mal hydrochloric acid. Run out about 
20 cc. of the potassium hydroxid into a 
clean beaker and after adding phenolph- 
thalein indicator titrate with the acid until 
the endpoint is obtained, stopping at the 
point where a single drop of the base 
will give a permanent tinge of pink. 

Now from the fact that 1 cc. of half 
normal hydrochloric acid will exactly 
neutralize 0.02805 gram of potassium 
hydroxid, calculate the weight of base 
neutralized and the concentration of the 
solution, that is, the number of grams to 
the liter. 

Titration of Vinegar: Vinegar is essen- 
tially a 4 or 5 per cent. solution of acetic 
acid obtained by the fermentation of cider 
or grape juice. In this process of vinegar 
making two fermentations occur. The 
first is the fermentation of the sugar pres- 
ent in the cider or grape juice to alcohol, 
and this is followed by the acetic fermen- 
tation of the alcohol to acetic acid. These 
changes are brought about by two distinct 
sets of ferments. 

Testing the Acidity of Vinegar: Pure 
vinegar should contain not less than 
4.5 per cent of acetic acid. To make the 
determination fill one burette with the 
vinegar and the other with tenth-normal 
sodium hydroxid, being careful to rinse 
out each burette with the solution which 
it is to contain before filling. Use phe- 
nolphthalein indicator and run out about 
‚ 6 cc. of the vinegar into a clean beaker. 
Titrate with sodium hydroxid until the 
endpoint is obtained, never forgetting to 
rinse down the sides of the beaker and 
also the glass rod before this point is 
reached. 

Then from the fact that 1 cc. of tenth- 
normal sodium hydroxid exactly neutral- 
izes 0.006 grams of acetic acid, calculate 
the weight of acetic acid in the sample 
taken and the percentage of acid in the 
vinegar. This latter calculation is made 
by dividing the weight of acetic acid by 
the number of cubic centimeters of vinegar 
used in the titration. 

Testing Soils: Soils are usually acid 
or alkaline. Old soils are acid and to neu- 
tralize this acid condition the farmer uses 
lime. Leguminous crops such as alfalfa 
and clover cannot be raised on acid soils. 
Therefore it is a matter of some import- 
ance to be able to determine whether a 
a soil is acid or not. 

First thoroly dry some of the pulverized 
soil in an oven. Cool in a desiccator and 
weigh into a clean beaker 10 grams of the 
sample. Boil this in 30 cc. of water and 
filter, washing the residue with repeated 
small portions of hot water and allowing 
the washings to run into the original fil- 
trate. Any acid or alkali that may be 
present will go into solution and be found 
in the filtrate. Add phenolphthalein.indi- 
cator and note the result. If the soil is 
alkaline, the solution, of course, will be 
pink, but if acid no color will appear. 

_ If the above reaction shows ап alkali, 
it must be titrated with a tenth-normal 
oxalic acid solution. Oxalic acid may be 
obtained at any drug store. It is a crys- 
talline substance and contains water of 
crystallization. The sample used in mak- 
ing the solution should consist of firm 
clear crystals which have not lost their 
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water of crystallization. To prepare a 
tenth-normal solution dissolve exactly 6.3 
grams of the acid in 1000 cc. of distilled 
water. 

The solution obtained by boiling the soil 
with water is to be titrated, using the 
oxalic acid and tenth-normal sodium 
hydroxid in securing the endpoint. From 
the number of cubic centimeters of acid 
used subtract the number of cubic centi- 
meters of hydroxid. The result will be 
the volume of acid actually used to neu- 
tralize the alkali in the soil. This result 
cannot be exprest in per cent. but from 
the quantity of acid required an approxi- 
mate idea of the alkalinity of the soil can 
be had. К 

Should the soil be acid titrate the solu- 
tion with tenth-normal sodium hydroxid 
and oxalic acid until the endpoint is ob- 
tained. Again subtract the volume of acid 
used in securing the endpoint from the 
volume of base used, and the result will 
be the quantity of base required to neu- 
tralize the acid in the soil. From the 
amount of this a fairly good idea of the 
acidity of the soil can be obtained. 

Testing Soaps: Soaps may contain free 
or combined alkali. To determine if free 
alkali is absent, prepare an alcoholic sol- 
ution of phenolpthalein, one containing no 
water. Place a drop of this solution upon 
the freshly cut surface of the soap. If 
no pink color appears, you may know that 
free alkali is absent. 

Washing powders may be tested in the 
same way. Dissolve them in alcohol and 
test with the phenolphthalein. 

Testing for Combined Alkali: Soap is 
defined as the sodium or potassium salt of 
a fatty acid. Since this is the salt of a 
strong base and a very weak acid, by a 
process known in chemistry as hydrolysis, 
a water-solution of soap will always give 
an alkaline reaction. 

To determine the amount of combined 
alkali dissolve 1 gram of the soap in 25 
cc. of hot water and add phenolphthalein. 
A pink color will immediately appear. 

Titrate with tenth-normal oxalic acid 
adding the acid very slowly and with con- 
stant stirring. Continue until a_ single 
drop destroys the pink color. If, upon 
standing a minute or two, the pink color 
reappears, add another drop of the acid. 

One cubic centimeter of tenth-normal 
oxalic acid neutralizes 0.004 grams of so- 
dium hydroxid, which is the alkali pres- 
ent in hard soap. Therefore from the 
number of cubic centimeters of oxalic acid 
used calculate the weight of sodium 
hydroxid and the percentage of alkali. 

Determination of Free Alkali in Soap: 
Dissolve 1 gram of soap in alcohol. Filter 
out any insoluble matter and wash the 
residue with alcohol, allowing the wash- 
ings to run into the filtrate. Titrate this 
filtrate with tenth-normal oxalic acid as 
before and in the same manner calculate 


| the sodium hydroxid present. 


Determination of Total Alkali: Weigh 
soap into a porcelain 
crucible and burn to an ash over a Bun- 
sen burner. When cold dissolve the ash 
in 50 cc. of water and boil to insure com- 
plete solution of all the alkali present. 
Using methyl orange as the indicator ti- 
trate with N/10 (tenth normal) oxalic 
acid. As before add the acid slowly and 
stop with the drop that just changes the 
orange color to pink. Should this point 
be exceeded, N/10 sodium hydroxid may 
be used in securing the endpoint, the vol- 
ume so used being subtracted from the 
total volume of acid. From the result 
calculate the total amount of alkali pres- 
ent. 

Testing the Strength of Household 
Ammonia: Buy a bottle at your grocer's 
and fill one of your burettes with it. Fill 
the other burette with N/2 (half normal) 
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E campfire burns low and 
the Temple lights are flicker- 
ing. Verily, the desert sands 
have been very hot, and the 
Caravan has covered many 
weary miles. We thirst for 
orders! Incline thy gracious 
head and lend us thine ear. 


Know, then, that on the North 
Shore of Choctawhatchee Bay, which 
is in Northwest Florida, is the Oasis of 
Villa Tasso, famed for its beauty, 
healthfulness, and many natural ad- 


vantages. From its bluffs forty miles 
of seacoast can be seen. 


Here the 
hunting is excellent, the fishing all 
that could be desired and the bathing 
beach a joy and delight. Here Nature 
invites you to make a permanent 
camp and rest in peace. 
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high and beautifully wooded, can still 
be bought for from $100 to $400 each. 
They will probably double in value 
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illustrated literature. 
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hydrochloric acid. With ammonia the 
phenolphthalein indicator is unreliable. 
Therefore use either methyl orange or | 
litmus. 


Run into a clean beaker about 15 cc. of 
the ammonia, add the indicator and ti- 
trate until the endpoint is obtained. Cal- 
culated as ammonium hydroxid 1 cc. of 
N/2 hydrochloric acid will neutralize 
0.0175 grams of the hydroxid. Therefore | 
the weight of ammonium hydroxid in the 
sample used can be determined and also 
the percentage. Assume that the density 
of the household ammonia is 1, that 15, 
that 1 cc. of it weighs 1 gram, which is 
very nearly correct. 


Determination of Chlorin їп Water: 
The amount of chlorin in water is deter- 
mined by titration but the standard solu- 
tion used is neither an acid nor a base. 
Weuse instead a solution of silver nitrat. 
To prepare this solution dissolve in a 
liter of distilled water exactly 4.8 grams of 
silver nitrat crystals. 


For the.indicator use a solution of pot- 
assium chromat made by dissolving 2 
grams of the salt in 100 cc. of water. 


The presence of chlorin in drinking 
water always indicates contamination, un- 
less it can be directly traced to some 
known source. The chlorin in itself is 
not harmful, but its source, when present 
in abnormal quantities, is usually sewage 
and animal wastes. 


То make the determination, , measure 
100 cc. of the water under examination 
into a very large test tube or Nessler tube. 
Add 1 cc. of the potassium chromat in- 
dicator, which will give a pale yellow 
tinge to the water. Then add silver nitrat 
solution from a burette very slowly until 
the distinct red tint of silver chromat is 
just visible. 


Each cubic centimeter of the silver ni 
trat is. equivalent to 0.02432 grams of 
chlorin. Therefore from the number oí, 
cubic centimeters used calculate the | 
amount of chlorin in the sample. Ex- 
press this result in milligrams, that is, 
in thousandths of a gram, and multiply 
the result by 10, since only 100 cc. of 
water were titrated. This final result will 
be the number of parts per million of 
chlorin in the water. If the water con- 
tains more than 50 parts per million con- 
tamination from human waste or sink 
drains is indicated. 








Determination of Organic Matter in 
Water: This determination is also made 
by use of a standard solution, in this case 
a solution of potassium permanganate. 
Prepare the solution by dissolving 0.395 
grams of the salt in a liter of distilled 
water. 

Place exactly 70 cc. of the water in a 


clean porcelain dish and add a dozen drops 
of a 10 per cent. solution of sulfuric acid. | 


Warm gently and from a burette add the | 


standard solution a drop at a time, stir- 
ring with a clean glass rod after the addi- 
tion of each drop. When the first faint 
tinge of pink appears, warm the dish again 
and notice whether the color is permanent. 
If not, another drop must be added. Stop 
the titration when the color becomes per- 
manent. 


The disappearance of the color of the 
permanganate solution is due to reduction 
by the organic matter present. When 
70 cc. of water are,used, 1 cc. of the per- 
manganate solution used in titration means 
0.1 of a grain per gallon. If more than 
one grain of permanganate per gallon is 
absorbed, contamination is indicated. 
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O you want an up-to-the-minute training 

in modern electrical practice? Do you 

want to fill a bigger, better-paying posi- 

tion? Do you want an expert's knowl- 
edge and an expert's pay? Then you will be in- 
terested in the new CROFT COURSE AND 
SERVICE—called the most revolutionizing step 
yet taken in training men for success їп electric- 
ity. You learn electrical practice by a new 
method that saves you time, effort and money 
and makes your success a certainty. 


The Croft Electrical Course 


A Combined Home Study Course and Reference Library, with Spezial Correspondence 
Service. Sent on Approval —No Money Down. 


way up from the bottom to the top—trom apprentice 
lineman to electrical engineer for one of the company's 
leading manufacturers, Now he heads his own con- 
sulting company with scores of clients. Let him teach 
you—let him show you the way to success in elec- 
tricity. Croft and success go hand in hand. 


“VERY subscriber to the Croft Electrical 
Course receives (1) The Croft Library of Prac- 
tical Electricity—eight great volumes that have 

no equal in electrical literature—(2) a handsome cer- 
tificate entitling him to FREE CONSULTATION 
with Terrell Croft and his staff of engineers for a 
period of Two Years, on any questions arising in con- 
nection with the subscriber's study of the Course. 
This means that the services of an expert electrical 
engineering organization are placed at the disposal 
of the student to Insure his rapid progress and certain 
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Learn the way to bigger pay. Become an expert 
The man who knows the most about his work is the 
man who gets the most. Croft will teach you as he 
has taught 30,000 others—teach you electricity as 
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Job andfan expert's pay. 


Croft will personally direct 
your studies 


Croft will personally guide you throughout your . tl 
studies. He will make clear anything you do not Two-year consulting privilege 
understand in the textbooks. He will welcome your 

The two-year consulting privilege with "Terrell 
Croft gives you all the advantages of a high-grade 
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what an opportunity this Is—how much it will mean 
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you, together with a special certificate made out in 
vour name which entitles you to free consultation 
with Terrell Croft for a period of two years we 
belleve the Croft Course, with its special service, is 
far the biggest thing ever offered in the way of elec- 
trical training, and when you see the books them- 
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questions and answer them|promptly and fully. No 
other course, regardless of price, offers you such a 
service. And the best part of it is—it is yours with- 
out a cent of extra cost. It is given to you FREE, 
to make it easier for you to master electricity and 
win your way to à big-pay Job. 


Croft knows how to teach 


Croft has the knack of teaching, and has also 
been through the mill. His knowledge has been 
gained through actual sbirt-sleeve contact with 
everyday electrical problems. He has worked his 
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FREE 
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Have us send you the com- 
plete Course for 10 days' 
inspection. No obligation 
—no agents to bother you. 
Test the books out in any 
way you like. Compare 
what we offer against other 
methods of studying elec- 
tricity. Compare the books 
—the serrice—the cost. We 
think you will find the 
CROFT COURSE best in any 
test. But you must send 
the coupon now if you want 
the benefit of the special 
introductory price. Do it 
TODAY. 
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McGRAW-HILL BOOK COMPANY, Inc. 
370 7th Ave., New York 


Gentlemen:—Please send me the Croft Course (shipping charges prepaid) 
for 10 days’ free examination. Also your special SERVICE CERTIFICATE 
which entities me to consultation with the Terrell Croft Engineering Com- 
pany for a period of two years. If satisfactory, I will send $3 in ten days 
and $3 a month until $27.50 has been paid. If not wanted I will write you 
for return shipping instructions. 
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Earthquakes Made 
to Order 


(Continued from page 604) 
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motion pictures of a real volcano in ac- 





tion. The lava was produced with a 
whitish fluid resembling white-wash, 
which was stored in large tanks back of 
the hill serving as a volcano, as shown 
in the illustration, and when steam was 
admitted into these tanks, the pressure 
caused the boiling white fluid to be 
forced up and out of the pipes connected 
to the tanks, the various pipes leading 
to a number of different openings just 
below the crater, so that the lava fluid 
flowed down the sides of the hill thru 
crevices previously prepared Ъу the 
scenic artists and designers. 

These crevices as well as the pipes 
supplying fluid to them were of course 
not noticeable in the motion picture, but 
when the black pall of smoke overhung 
the scene, and the white | fluid boiled 
down over the side of the volcano, the 
effect was striking and awe inspiring in- 
deed. 
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Learn Drafting 
Employers everywhere are looking for skilled 


draftsmen. They are offering good salaries to 
start with splendid chances for advancement. 


Drafting offers exceptional opportunities to a 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes to do. There is an easy delightful 
way in which you can learn right at home in spare 
time. For29years the International Correspond- 
ence Schools have been giving boys just the train- 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have 
stepped into good positions through I. C. S. help, 
but never were opportunities so great as now. 

Let the I. С. S. help you. Choose the work you 
like best in the coupon, then mark and mail it. 
This doesn't obligate you in theleastand will bring 

ou information that may start you on a success- 

ul career. This is your chance. Don’t let it slip 
by. Mark and mail this coupon now. 
—— — "TEAR OUT HERE == =e = 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6210-B BCRANTON, PA. 


Without cost or obligation, please explain how I can 
quality for the position, or in the subject before which 
have marked an X in the list below:— 
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Three New Science 
Wrinkles 


(Continued from page 616) 





and inserted about two inches into the 
reversing reel. No fastening whatever is 
required as the fingers hold the film down; 
herein lies the condition which keeps the 
film from creeping. The film is not wound 
in a round form but is pulled from point 
to point inside the fingers, thus. winding 
the film in the form of a decagon. Each 
machine is equipt with special expanding 
core reels. One half of a reel is placed 
in the machine before winding, and when 
the operators are ready to remove the film 
the other half of the reel is snapt on, and 





Herten. руне маат пе Fim is then pulled out, rolled ба i 
Electric Wiring d ADVERTISING the film 1s then pulled out, rolled 6m its 


reel and ready for immediate showing. 
This new invention saves the tedious task 
and disposes of the possible damage done 
in rewinding. 
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PLUMBING & HEAT'G AUTOMOBILES and, a little later, strange emotions are ex- 
Breet ОГО Bank. Navigation | Banking | Perienced by those who are able to retain 
CHEMIST Agriculture Spanish ssive i 1 rhee] is ade of 
Pharmacy Poultry | Tune [a passive mind. This wheel is made of 
cardboard driven by a clockwork motor, 
N but an easier method is to attach it to a 
ame ^ = S ^ 
тл-21 revolving electric fan, which must Бе 
Se No. geared down or controlled by a rheostat 
so as to revolve very slowly. 
City State. ШИИТ ШИ I G6 nimm 
К 
—— What are Sand and 


Water Spouts? 

(Continued from page 616) 
witnest, is the sand column storm. Of 
this remarkable phenomenon we give the 
following from “Evenings In My Tent” 
by the Rev. N. Davis. 

“The heat during the day had been in- 
tense. The thermometer in my tent, dur- 
ing the day and night, had been almost 
stationary at 100 degrees. The wind during 
the day was hot as flames issuing from a 
furnace; and the clouds of sand it raised, 
and carried along in its furious march, 
were immense. In the distance could be 
seen numbers of sand columns; but these 
did not retain their forms any consider- 
able time. А contrary blast brought them 
into collision with each other, and the.e 
blending their contents, raised a complete 
and dense barrier between us and the 
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TRANSFER 
MONOGRAM 
INITIAL LETTERS 
Fuli Time or Sideline 
LICENSE 
NO EXPERIENCE NO 
Outfit as illustrated 
$5.00 prepaid — your 
profit $27.50 

Every automobile 
owner wants his ini- 

tials on his car. You 

apply them while he 

waits, charging 25c 

per letter, three let- 
ters on each side of his car; six initial letters in all 
cost him $1.50: you make $1.38 profit. He could 
not get finer work if he paid $5; then again no sign 
painter could give him as nice a job as you could do 
without experience in 15 minutes; or sell to individual 
auto owners their initials: or you can sell to garages 
and supply stores complete display outfits like the one 
illustrated at big profits. 
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your whole time or spare time. Write us today for free 
sample, General Agen and full details showing how 
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cient. A good, strong, dur- , 
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change. 
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to Writers! 
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О Story Queens live and work. How bright men 
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and Stories. How one's own Imagination may 
| provide an endless gold-mine of Ideas that 
| bring Happy Success and Handsome Cash 
| Royalties. How new writers get their names 
| into print. How to tell if you ARE a writer. 
How to develop your ‘огу fancy," weave 
clever word-pictures and unique, thrilling, 
your friends may be your worst judges. How 
ow to win? 
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country beyond. Being no lover of danger, 
yet I must confess I was very desirous to 
see this phenomenon—one of the horrors 
of the desert—in greater perfection. 
*Bruce, the Aírican traveler, is said to 
have witnest one of the most stupendous 
exhibitions of sand columns or sand 
spouts, caused by circular air movements 
or whirl-winds, on record. In his jour- 
ney thru the desert of Senaar, his atten- 
tion was attracted to a number of prodigi- 
ous pillars of sand, at different distances, 
moving at times with great celerity, at 
others stalking on with majestic slowness ; 
at intervals, he thought they were coming 
in a very few minutes to overwhelm him 
and his companions. Again they would 
retreat, so as to be almost out of sight, 
their tops reaching to the very clouds. 
There the tops often separated from the 
bodies, and these, once disjointed, dis- 
persed in the air and were seen no more. 
Sometimes they were broken in the middle, 
as if. struck with a large cannot shot. 
About noon they began to advance with 
considerable swiftness upon them, the 
wind being very strong.at North. Eleven 
of these awful visitors ranged alongside 
. of them, at about a distance of three miles. 
The greatest diameter of the largest ap- 
peared to him, at that distance, as if it 
would measure ten- feet. They retired 
from them- with a wind at south east, 
leaving an impression on the mind of the 
intrepid traveler to which he could give no 
name, tho he candidly admits that one 


ingredient in it was fear, with a consider- | 


ably deal of wonder and astonishment. 


He declares that it was in vain to think | 


of flying; the swiftest horse, or fastest 
ship could be of no use to carry him out 
of his danger, and the full persuasion of 
this, riveted him to the spot where he 
stood. c: we 


“Next day they were gratified by a sim- 
ilar- display of moving pillars, in form 
and disposition like those already de- 
scribed, only they seemed to be more in 
number and less in size. They came sev- 
eral times in a direction close upon them; 
that is, according to Mr. Bruce’s computa- 
tion, within two miles. They became im- 
mediately after sunrise, like a thick wood, 
and almost darkened the sun, his rays. 
shining thru them for nearly an hour, 
gave them an appearance of pillars of fire. 
At another time they were terrified by an 
army of these sand pillars, whose march 
was constantly south, like an army of 
giants moving to battle, a number of 
which seemed once to be coming directly 
upon them, and, tho they were little nearer 
than two miles, a considerable quantity of 
sand fell around them. This strange and 
wonderful phenomenon is often succeeded 
or accompanied by the terrible simoon, 
under whose pestilential influence all na- 
ture seems to languish and expire. 


“The only means of escaping these de- 
structive blasts, is to lie flat on the ground 
until they pass over. Instinct even teaches 
animals to bow down their heads and bury 
their nostrils in the sand. Clouds of sand 
rise in such quantities, that it becomes im- 
possible to see to the distance of a few 
yards. In these cases the traveler gen- 
erally lies down on the lee side of his 
camel, but the sand soon covers them, and 
they are obliged frequently to shift their 
places to avoid being entirely covered. 
Caravans are sometimes swallowed up in 
this manner; and whole armies have per- 
ished miserably in these inhospitable des- 
erts. 


The sand columns are not solid but are 
formed of a whirling wall of sand par- 
ticles, partially transparent, which permits 
the light shining thru them giving rise 
to the golden color spoken of by the Rev. 
Mr. Davis. A 
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Vigilance 


HE VALUE TO THE 

PUBLIC of the Bell System 
service is based on the reliability, 
promptness and accuracy of that 
service. 


As quality of service depends 
upon the economic operation of all 
telephone activities, vigilance begins 
where work begins. Science and en- 
gineering skill enter into the selection 
of all raw materials; and into the 
adapting and combimng of these 
materials to the end that the finished 
product may be most efficient in 
operation and endurance, and pro- 
duced at the least cost. 


A series of progressive tests are 
made at every step during the trans- 
formation of these materials into 
telephone plant and equipment. And 


toward Better Service 


when all these complicated devices, 
with their tens of thousands of deli- 
cately constructed parts, are set in 
operation they are still subjected to 
continuous, exhaustive tests. 


As the best of materials and the 
most complete machinery is of little 
value without correct operation, the 
same ceaseless vigilance is given to 
the character of service rendered in 
providing telephone communication 


for the public. 


Such constant vigilance in regard 
to every detail of telephone activity 
was instrumental in upholding stand- 
ards during the trials of reconstruc- 
tion. Апа this same vigilance has 
had much to do with returning the 
telephone to the high standard of 


service it is now offering the public. 


"BELL SYSTEM" 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 

One Policy, One System, Universal Service, and all directed 
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Easy Money for Christmas 


Make some easy money. Now is the time to start. Last year we had nearly a 
thousand boys working for us and those who really worked hard for a few hours 


each evening after school began, made plenty of money for their Christmas Gifts 


and besides were able to start nice little bank accounts. 


Wouldn't you like to do this? Your Father, Mother and Teacher would be very proud of you 
if you would do this and it would give you a splendid training for the future when you enter the business 
world after you have finished school. Last year one salesman made $3,981.52 in ten months. Write 
and ask for our proposition to bora. We explain everything and tell you just how to go about it—if 
you dont want to work for us we'll bother you no more—if you will work for us it will mean some easy 
money for you. 


Extension Press Calendar Department, 532 East Railroad Ave., Wilmette, 111. 
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COURSE IN 
TWO YEARS 


You Want to Earn 

Big Money! 
And you will not be satisfied unless 
you earn steady promotion, But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion, 


Meny business houses hire no men 
whose gene: nowledge is not equal to a 
high school course, Why? Because big 
business refuses to burden itself with men 
who are barred from promotion by the lack 
of elementary education, 


Can You Qualify for 
a Better Position? 


We have a plan whereby you can. We 
can give you a complete but simplified high 
school course in two years, giving you all 
the essentials that form the foundation of 
practical business. It will prepare you to 
hold your own where competition is keen 
and exacting. Donotdoubt qos ability, but 
make up your mind to it and you will soon 
have the еса that will bring you 
success and big money. YOU CAN DO IT. 


Let us show you how to get on the 
road to success, It will not cost you a single 
working hour. We are so sure of being able 
to help you that we will cheerfully return to 
you, at the end of ten lessons, every cent 
e sent usif you are not absolutely satisfied. 
hat fairer offer can we make you? Write 
today. It costs you nothing but a stamp. 


AMERICAN SCHOOL 
Dept. H-825, Drexel Ave. & 58th St., Chicago 
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American School 


У Dept. Н .826, Chicago, IIl. 
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: Popular Astronomy : 
{ By ISABEL М. LEWIS, М. А. i 
(Continued from page 607) 








the higher latitudes. The period of rota- 
tion for spots at the equator is 9 hrs. 50 
min. and for spots in high latitudes about 
9 hrs. 57 min. so that the equatorial re- 
gions are continually gaining in rotation 
on the regions in higher latitudes. Owing 
to the rapd rotation of the planet on its 
axis and its great size, points, near the 
equator, are carried around with a tre- 
mendous velocity, amounting to 30,000 
miles per hour. Two markings with dif- 
ferent rates of rotation frequently pass 
one another with a relative velocity of 
over three hundred and fifty miles per 
hour. 

Of all markings the Great Red Spot 
seems to be the most sluggishly moving. 
For the first eight years after it attracted 
universal attention its rotation period in- 
creased and then began to decrease and 
of late years has remained fairly constant. 
This has been interpreted by astronomers 
to mean that it was at first considerably 
elevated in the atmosphere of the planet 
so that its rotation period was, as a re- 
sult, longer, but has since dropt back to 
a lower level. The small brilliant spots of 
various colors that are continually appear- 








The Reason Why a Satellite Could Not be 
Formed by a Protuberance on the Surface of 
the Planet Being Severed Therefrom Gradu- 
ally, is Shown*in this Diagram, Which Illus- 
trates the Application of Roche’s Law, Which 


States that 2.44 Times a Planet’s Radius 
Represents the Least Distance at which Any 
Satellite Could Resist the Tidal Strains Pro- 
duced by the Attraction of the Planet's 
Greater Mass. Referring for the Moment 
to Our Own Moon, this Law Shows that it 
Could Never Have Revolved at a Smaller 
Distance Than 11,000 Miles from the Surface 
of the Earth, for Otherwise it Would Have 
Been Torn to Pieces and Given Rise to a Ring 
of Fragments Revolving About the Earth, the 
Same as the Rings Surrounding Saturn. 


ing in the atmosphere of the planet, move 
more rapidly than the Great Red Spot 
and, therefore, are continually passing it. 

It has also been observed that these 
spots invariably turn aside upon passing 
the Great Red Spot as if repelled by it, 
and it has been noted that it exerts always 
a strong repellent effect upon all neigh- 
boring objects. 

The most remarkable fact about the 
Great Red Spot has been its changes of 
color. When first noted it was a pale 
pink in color, and so not particularly con- 
spicuous. Within a year or so its color 
had deepened to a brick-red and it became 
the most conspicuous marking in sight. | 
It retained this deep red color for a num- 
ber of years and then gradually faded to 
a pale pink as if it were sinking back 
beneath a veil of whitish vapors or clouds. 
There have been fluctuations in its color 
since then, and temporary revivals of its 
former brightness, but it has never re- 
gained for any length of time the splen- 
dor that it possest in the years immedi- 
ately following its discovery in 1878. Ap- 
parently the deep brick-red color that 
made it so conspicuous an object in those | 
years was due to the upheaval to a high } 
altitude in the planet’s vaporous envelope 
of some highly-heated pasty mass that | 
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normally lay at great depths and which 
was deep red owing to its great heat and 
possibly to its physical composition as 
well. Subsequent temporary renewals of 
the same force would thrust the sinking 
mass to high altitudes once more and 
make it more clearly visible to us, thru 
a thinner veil of intervening gases. Thus 
its later variations of color could be ac- 
counted for. 


The oval shape of the Great Red Spot 
is very noticeable. Its length is more than 


three times its width. .In fact, we may, 


bear in mind that it is about equal to the 
diameter of the earth in width and to its 
circumference in length. Its depth is, of 
course. unknown but it is evidently free 
to ‘drift in the atmosphere of the planet. 
Now the largest satellite of Jupiter is only 
about: 3,500. miles in diameter, so if a 
satellite of the size of the Great Red Spot 
were to be launched into the Jovian sys- 
tem it would greatly exceed our own 
world in size, and would radically change 
the orbital motions of all the present mem- 
bers of the Jovian system, thru the per- 
turbations produced by its gravitational 
attraction. 

The oval form oí the Great Red Spot 
may be caused, conceivably, by the action 
of the rapidly moving currents in which 
it is adrift, which might tend to increase 
its length in a direction parallel to the 
equator and by íriction, possibly, to wear 
off its eastern and western extremities. 
Since it moves more slowly than adjacent 
markings it is caught in a swiftly moving 
current of gaseous vapors and its canoe- 
like form is possibly the one most likely 
to be assumed by an object floating in 
such a sea of vapors. 

Were it an embryo satellite about to 
leave the plant, its longer axis would be 
pointed toward the center of the planet, 
and we would see this longer axis end-on 
and not parallel to tle planet’s equator. 
The position of the Great Red Spot just 
‘at the southern edge of the south equa- 
torial belt causes us to think that it has 
been pushed aside by the rapidly moving 
currents of this mighty atmospheric 
stream, to whose border it still clings. 


The Great Red Spot exerts a strongly 
repellent action upon all adjacent mark- 
ings but most noticeably upon the small, 
brilliant, white spots, apparently cloud- 
like vapors, that often overtake and pass 
it, but which conveniently turn aside and 
skirt its outer edges as if repelled. There 
evidently resides within the mysterious 
oval spot a strong magnetic field and there 
are also indications that changes in the 
sun's magnetic field affect the brightness 
and visibility of the Great Red Spot. 

The Jovian satellite system has the ap- 
pearance of well-ordered finality. The 
planet itself is in a turbulent state, it is 
true. It evidently possesses a high internal 
temperature and tho it plainly furnishes 
no light to its satellites, it may send forth 
into space a small amount of heat. Its 
high internal temperature, aside from that 
supplied possibly by radio-active sub- 
stances, is due partly to inherent heat and 
partly to the tremendous pressure exerted 
by its dense atmosphere which is appar- 
ently composed of cloud-like vapors of 
many substances. A transfer of this heat 
to the surface produces the dense gaseous 
envelope of the planet which plainly exists, 
in spite of the fact that the planet receives 
only one twenty-seventh as much light and 
heat per unit from the sun, as is received 
by the earth. We would expect to find it 
endowed with a frigid surface covering, 
unless if it .possest some internal supply 
of heat of its own. 

Unless powerful unknown forces are at 
work within the depths of this mighty 
globe; which is equal in volume to thir- 
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teen hundred spheres the size of our own, 
it is practically assured that no new 
satellite is likely to be expelled from the 
parent-mass. Certainly no known forces, 
at work within the Jovian system, could 
cause a mass, far greater than our own 
earth in size, to be suddenly launched forth 
to a distance from the planet of at least 
one hundred and ten thousand miles, and 
unless expelled to this distance at the 
time of its birth, the newly-born satellite 
would be pulverized and reduced to a 
ring of matter encircling the planet, in 
the manner of the rings of Saturn. 

In the dim and distant past it is pos- 
sible that the satellites of Jupiter were 
formed from the mass of the huge planet 
simultaneously by the ejection of a stream 
of matter from the planet under the in- 
fluence of some great external attractive 
mass, or even thru some internal cata- 
clysm, which released suddenly the mate- 
rial for the creation of satellite worlds. 
However that may be, the system now has 
the appearance of completion, tho chaos 
still reigns upon the planet itself, and 
leads us to believe that the huge planet 
is a world in the making. However great 
may be the changes destined to take place 
in this planet world, we feel reasonably 
assured that its satellite-forming process 
is complete, and whatever changes take 
place in the future in the Jovian system 
no new members will be added to our list 
of the family of Jupiter, except possibly 
thru the discovery of minute satellites 
that are already in existence, but which 
have so far escaped the watchful eye of 
the astronomer. 
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more by it. I am for SCIENCE & INVEN- 
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necessary. 
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“seas” as old sea-bottoms, a trifle swampy 
perhaps, after a polar thaw, but land, 
nevertheless. Rivers there are none; and 
the absence of rivers or seas speaks elo- 
quently of the absence of rainfall. Lowell, 
in referring to the weather of Mars, states 
that “it (rainfall) is distinguishd by its 
pleasing absence.” The fact that the Mar- 
tian water supply is extremely limited 
should be borne in mind, as it is a fact of 
great significance. 

We cannot be certain of the range of 
temperature found on Mars. It cannot 
be denied that the polar caps melt in 
spring, which argues a summer tempera- 
ture above freezing, just as their presence 
predicates a winter temperature below 
that figure. Since there is moisture in 
the air, but no condensation over the 
tropical regions in the form of snow, it is 
evident that the temperature in these re- 
gions is always above freezing. From 
such scanty evidence as we have at hand, 
we would be reasonably safe in saying 
that Mars has a mean temperature, which, 
while undoubtedly somewhat lower than 
our own, is, nevertheless, not unfavorable 
to plant and animal development. 

Summing up the foregoing, which is in 
reality little more than a brief synopsis 
of the evidence gathered by Lowell and 
his associates, it will be seen that Mars is 
capable of supporting life, since it has 
days and seasons subtantially like our 
own, an atmosphere, a temperate climate, 
and a small amount of water. Having 
shown that there is no feature of the 
Martian planet which would tend to ren- 
der the existence of plant or animal life 
impossible, it is necessary to find proof 
that life actually does exist there before 
the hypothesis can be considered as defi- 
nitely proven. 

Such proof has been found in the dis- 
covery of the “canals.” Credit for their 
discovery must go to the Italian astrono- 
mer, Schiaparelli, but it is Lowell’s con- 
scientious and untiring observations which 
have revealed their true character and 
extent. The planet’s surface has a cob- 
webby appearance. A network of lines of 
“individually uniform width, exceeding 
tenuity and great length” encompass the 
globe from pole to pole. Their absolute 
regularity makes them “joys of geometric 
beauty.” Attempts to disprove their artifi- 
ciality have not met with noteworthy suc- 
They have been successively “ex- 


cess. 
plained” as “earth-cracks,” “crater-fis- 
sures,” "river beds,” etc. No natural 


phenomena within our knowledge, how- 
ever, would produce lines which are mathe- 
matically straight, which have uniform 
breadth, definite beginnings and endings. 

The outstanding characteristic of the 
canals is not their regularity so much as 
it is their relation to each other. “Each 
not only proceeds with absolute directness 
from one point to another, but at its ter- 
minals it meets canals which have come 
there with like forthrightness from other 
far places upon the planet. Nor is it two 
only that come together at a common Junc- 
tion—up to as many as fourteen some- 
times thus make rendezvous, and it is a 
poor junction that cannot show at least 
six or seven." Such an arrangement can- 
not be the result of chance. Nature does 
not work with a rule and compass. 

The canals begin at the source of the 
planet's only water supply—the polar re- 
gions Sometimes, indeed, they penetrate 
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the polar caps for a distance. From the 
poles the canals proceed with astonishing 
directness to points far down on the 
planet’s surface, there to meet other lines, 
which arrive at that point with an equal 
directness. They form a network, amaz- 
ing in its comprehensiveness. 

Perhaps the strangest feature of the 
canals and one of the most conclusive bits 
of proof as to their artificial origin, is 
the fact that at certain times a large num- 
ber of the canals assume a double con- 
struction. The twin lines of the double 
canals stretch absolutely parallel, like twin 
rails of a railroad track across our west- 
ern plains. The fact that the doubling of 
certain canals occurs at a time when the 
polar melting has just passed its height 
seems to give a clue as to their purpose. 

Another significant feature of the canals 
is the evidence they show of seasonal 
change. During the winter months the 
canals are so faint as to be invisible in 
may cases. With the advent of spring and 
the melting of the polar caps, a singular 
change takes place. Beginning at the 
snow-line, the canals assume a blue-green 
color. The change sweeps down the face 
of the planet as the summer season pro- 
gresses until eventually the entire canal 
system has taken on this greenish tinge 
and is plainly visible. With the approach 
of autumn the color changes, and instead 
of green the canals become a reddish- 
ochre or russet, remaining thus until win- 
ter, when they grow gradually fainter, 
often disappearing altogether. 

This seasonal change of the canals is 


|ап excellent indication of their character. 





Nothing known to us exhibits these sea- 
sonal changes except vegetation. An ob- 
server, watching the earth from a dis- 
tance, would note this same change taking 
place over the fertile regions of the 
earth. Appearing indistinct at first, the 
vegetation would assume a blue green 
color with the approach of summer, re- 
maining so until the coming of autumn 
gave it the glorious red, yellow and 
orange tints we know so well. 

The great difference in the two processes 
is that while on the Earth the annual 
awakening sweeps from the tropics pole- 
ward, on Mars the reverse is the case. 
On Earth the process awaits the warming 
rays of the advancing sun; on Mars it is 
undoubtedly the equatorward sweep of 
the waters released from the polar caps, 
which produces the awakening into life. 

Heretofore the lines visible in our tele- 
scopes have been referred to as canals. 
So named before they had been studied in- 
tensively, the appellation was, in reality, a 
shot in the dark. Later investigations 
seem to prove that the pioneers made a 
very good guess. The lines are, by actual 
measurement, as much as eighty miles in 
breadth. This great breadth, taken in con- 
nection with the color changes, seems to 
indicate that we do not actually see canals. 
However, from what we know of the 
planet there can be little doubt that the 
lines are bands of vegetation, and their 
position and behavior indicate strongly 
that they lie along the courses of artifi- 
cial waterways. So we do not see canals, 
but we do undoubtedly see vegetation, 
which indicates the presence of canals. 

Any attempt to ascribe particular char- 
acteristics, mental or physical, to the Mar- 
tians would be futile. We can only guess 
from what we see of conditions prevailing 
сп the planet, what form their bodies and 
intellects have assumed to meet these 
conditions. Mars is, from the standpoint 
of development, older than the Earth; and 
we may well expect its inhabitants to be 
proportionately advanced. Their lungs are 
probably vastly larger than our own, be- 
cause of the rarefied atmosphere; the 
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lessened gravitational attraction would 
render limbs far less bulky to be sufficient 
to support an equal weight compared with 
conditions on the Earth. Their knowledge 
of engineering and mathematics must at 
least equal ours, to enable them to con- 
ceive and execute a project as stupendous 
as the irrigation of an entire planet. The 
comprehensiveness of the canal system 
shows that its construction was in nowise 
hindered by division of the planet into 
small commonwealths. They have evi- 
dently learned to act as a unit and na- 
tional boundaries must be unknown. 

A study of Mars should arouse in us 
more than a mere academic interest. 
Planets have their life cycles, just as 
plants, animals, nations and races have. 
The Earth is now in the period of early 
maturity, when all the necessities of life 
are to be found in abundance. Old age is 
inevitable. Shrinkage, loss of internal 
heat, thinning of the atmosphere, and 
gradual disappearance of water are in 
store for our earthly abode, just as cer- 
tainly as that they are an accomplished 
fact on Mars. It is not folly to prophesy 
the coming of a time when the races of 
the Earth, laying aside their petty differ- 
ences and quarrels, will be compelled to 
fight as a united world for the precious 
dwindling drops of water which postpone 
the day of their extinction. In this state 
we find the Martians—to this state must 
we also come. 
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Deflected noses are treated according to 
the kind of deviation. When the whole 
of the nose is deflected it is necessary to 
operate upon the bones until they are 
straightened. But some noses are not 
straight, because of the cartilaginous por- 
tion and the operation may require the re- 
moval of some of the cartilage and the 
turbinates, which not only remedies the de- 
fect but enables the patient to breathe com- 
fortably. To bring the nose to the final 
proper shape it is necessary to wear cer- 
tain instruments which are inserted for a 
few hours each day. 

Concave noses range from all degrees 
of the barely perceptible to the most detri- 
mental defect. An accident may be the 
cause, ог one may have inherited it, but 
in either case the surgeon can make’ a 
member that satisfies his ideal. In some 
cases the skin is lifted and hard paraffin 
is injected to fill the dent. Dr. Bourguet 
emphasises the fact that hard paraffin must 
be used. Accidents have been produced 
and bad effects have resulted from the in- 
jection of soft paraffin or vaseline. The 
hard material remains in the spot where 
it has been injected until it finally be- 
comes a virtual part of the structure of 
the nose. 


Questions for 
Young Scientists 
(Continued from page 633) 


жутица 





Т 


PTO 





(b) Your breath turns to a liquid. 
Thunder is caused— 
(a) When two clouds bump together. 
A (b) Lightning causes a partial vacuum 
and air rushes in. 

(c) It is an echo of the lightning. 
.. Telephone wires are stretched loosely 
if put up in the summertime because— 

(a) There аге тапу storms in summer. 
(Q) Snow weighs them down in winter. 
(c) They would be too tight when they 
contract in winter. 
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Our Glands Their 
Importance to 
Health 


By JOSEPH H. KRAUS 
(Continued Tin pars 609) 
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erence to the ег; system, can pero be 
determined by experimental proof. For 
instance, in certain operative cases, as 
goitre, it becomes necessary to remove a 
large portion of this gland, sometimes 
even as much as nine-tenths of it. This 
gland may also atrophy or shrink up and 
become practically useless. Let us now 
see what the result of such an affliction is. 
If the patient is an adult, it will be found 
that his or her mental activities are con- 
siderably blunted. The face and hands 
may appear swollen and puffy, and the 
patient may present a yellow and waxy 
appearance, while his pulse will slow 
down and his hair fall out. This indica- 
tion is generally found in all individuals, 
who suffer from insufficient thyroid ac- 
tivity, and is generally corrected by ad- 
ministering medicines, which have as their 
basis the thyrod gland of a sheep, which 
has been dried and pulverized or írom 
which a form of extract has been made. 


View of Brain, Showing Location of Pituitary 
Body, One of the Important Glands. 


Should this and its functions be- 
deranged, and a lack 
of secretion become evident in an infant, 
a midget is the result. The midget is 
called a cretin, when speaking in medical 
terms. The growth of the skeleton prac- 
tically ceases and altho the bones may 
become heavier, they do not increase in 
size. Children affected in their fifth or 
sixth year may live to the age of 25 or 
30, or perhaps even a little longer, but 
they constantly present a shrunken ap- 
pearance, and in many cases a 25-year- 
old cretin has the intelligence of a child 
six or seven. In rare instances, they do 
become educated and some of them can 
converse in eight or nine languages. I 
have personally talked with such a little 
lady, measuring just 24 inches high. This 
malady can likewise be corrected by ad- 
ministering the thyroid gland extract in 
any of its many forms. Experiments to 
transplant the thyroid gland have been 
quite successful in animals, altho in man 
the results are not so promising. Com- 
plete extirpation of the thyroid gland is 
seldom, if ever, performed. 

Situated on the border of the thyroid 
gland are some very small bodies, vary- 


gland 


ing in number, known as the parathyroids. | 


Not very much is known of these bodies, 


with the exception that, in removal of the | 


thyroids, the condition. resulting can be 
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tract internally, but when the parathyroids 
are removed severe nervous disturbances 
are the result. Sometimes these dis- 
turbances are followed by tetany, result- 
ing ultimately in death. Tetany is a 
spasmodic contraction of muscles occur- 
ing with great rapidity. 


We know therefore, that if we desire 
to develop a race of midgets, we would 
only have to ligate or cut the arteries 


leading to the thyroid gland. We also 
know that a cretin (midget) de- 
velops under therapeutic doses of the 


gland. The administration of this gland- 
ular substance to a perfectly normal man 
quickens the pulse, increases the appetite, 
and raises nitrogenous output with the 
subsequent diminution of superfluous fat. 

Situated in the base of the skull is a 
small, almost insignificant body or gland 
called the pituitary body. This consists 
of a posterior lobe, an anterior lobe, and 
an intermediate portion. It has been as- 
sociated by many investigators with a 
variety of activities. The effects of the 
posterior lobe have been claimed to act 
upon muscle fibers of the smooth muscle 
variety, that is those muscles which are 
involuntary in their action, such as the 
muscles in the walls of arteries. It is 
also supposed to have an effect upon the 
kidney and the mammary glands of 
lactating animals. Nevertheless extracts 
of the pituitary gland also contain ex- 
tractives from the intermediate portion of 
the gland. Extractives from the anterior 
portion seem to have no effect, but its 
surgical removal invariably proves fatal. 
This death cannot be attributed to shock 
as a result of the operation, and, there- 
fore, one, must regard the pituitary body 
as being essential to life. Tumors of this 
gland result in an increased growth of 
certain parts of the skeleton, sometimes 
of the whole skeleton; when the disease 
occurs during the period of active growth, 
the result is a giant. Whether this is 
due to an over-action or a failure of ac- 
tion on the part of this gland, is not yet 
definitely known. Needless to say, many 
properties are ascribed to this gland, which 
in actual practise apparently are not 
borne out. 


Very little can be said here about the 
other ductless glands. The thymus, 
which in ‘man grows until the second year 
of his life, rapidly diminishes so that only 
traces can be found in the fourteenth to 
sixteenth year. In certain cases ої gen- 
eral weakness in young people, the 
thymus may be found to be still persist- 
ent. And as far as we know there is 
very little function on the part oí the 
pineal, coccygeal and carotid glands. The 
spleen, a very large gland may be looked 
upon as being a great blood purifier or 
filter. 


Today we hear of the wonderíul work 
being done by many surgeons on the re- 
juvenation of the aged, a veritable foun- 
tain of youth, as it were; and glands are 
being transplanted from monkey to man 
with some results, but many more íailures. 
We are living today in an age of speed, 
and everything is occurring much more 
rapidly, people are growing up into man- 
hood and womanhood in more rapid 
strides; they are losing their vitality 
earlier in life, and death knocks upon our 
doors, when we really should be just be- 
ginning to enjoy ourselves. One reads of 
reports of actual operative procedures and 
flamboyant reports of the restoration of 
physiologic powers that are lost. Pro- 
fessor Steinach has proven that the sur- 
vival of sex glands in transplantations 
depends entirely on whether or not the 
sex glands have been lost originally. If 
not, the transplanted gland will die. 
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Ordinarily, however, such transplantation 
altho not always developing normally, 
shows secondary sexual characteristics, 
such as, a change in voice, etc. In these 
transplants, fatigueability and increase in 
vitality and the return again of a once 
failing memory, has become manifest. 
Many cases of this nature are reported 
and altho the possibility of rejuvenation 
strikes us in view of the newspaper re- 
ports, as being of tremendous importance, 


|the laity has undoubtedly had false hopes 


instilled into it. The 140 year class will 
come without a doubt and we will again 
be able to live to a ripe old age, but per- 
haps not with present gland transplanta- 
tion means. 


Pe U T PH EUR TE HE BATE LATHAM 


A Macrophoto- 


graphic Camera 
By DR. ERNEST BADE, Ph.D. 
(Continued from page 598) 
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When the object has been focused, re- 
place the ground glass in its position, and 
close down the iris diafram of the lens 
until the details of the object furthest from 
the lens are sharp and distinct. 

Then cover the lens with a cover fitting 
light-tight. This latter can be made from 
a piece of cardboard and some velvet or 
other piece of thick cloth. Cut the card- 
board into a circle about one-quarter of 
an inch larger than the greatest diameter of 
the lens. Cut a strip of cardboard about 
one inch wide and long enough to fit snugly 
around the disk. Take some paper and 
glue the two pieces of cardboard together. 
When this has dried, take the cloth and 
glue to the bottom and inner sides. Then 
see if this cover will fit over the lens. 

When the lens of the camera has been 
covered, put in the plate, take a watch 
and expose by removing the cap from the 
lens. When exposed, put the cover on the 
lens again, take out the plate and develop. 
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Novel Electric 


Shutter Release 
(Continued from page 629) 
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of the camera front, therefore only ap- 
proximate dimensions will be given. The 
disc B may be cut from thin fret wood 
or laminated veneering, and may be from 
one-and-a-half to two inches in diameter. 
A small brass bolt or screw, an eighth- 
of-an-inch in size, serves as pivot. The 
standard F and the base board G can also 
be made of the same wood, the standard 
will, most likely, have to be from two to 
three inches high. Part of the disc must 
now be cut away, so that it is about one- 
sixteenth-of-an-inch above the release 
lever when the gear is set. Furthermore, 
a small hole, about one-eighth of an inch 
in. diameter, must be drilled thru the 
disc where shown in the sketch, this hole 
takes the rubber band. “A narrow slot 
must be cut to the edge of the disc to 
allow the endless band to be slipped into 
the hole. For the band, we might use one 
of the endless rubber bands sold in sta- 
tionery stores. 

The binding posts should be as light as 
possible, as the wire they are going to 
take is very fine, as a matter of fact, the 
finer the better. If you are unable to get 
very fine fuse wire, you can make this 
wire yourself by etching florist's wire 
down with dilute nitric acid; only a small 
central part need be etched thin, so that 
the ends retain their original thickness and 
can be more easily attached to the binding 
posts than a very fine wire. The flash- 
lamp battery should be quite new, it would 
be 51 better to use a small flash-lamp 
accumulator, to insure an instantaneous 
fusing of the wire D. 

Contributed by C. A. OLDROYD. 











At last inexpensive eet This is 
possible with our new electric batte sys- 
tem—a new idea in electricity. With the aid 
of our instructions and supplies anyone can 
make and install an economic electric bat- 
tery and switchboard as shown in the illus- 
tration. Absolutely safe, simple and inex- 
pensive. 


B= SPECIAL $2 OUTFIT 


These batteries are wonderful for operating meters for 
lighting purposes and for many other uses where electric 
current is needed. ey амр a direct current of more 
than 60 volts—enough to illuminate 4 rooms. No matter 
where you live, the economic battery can be Ned 
when properly installed will last fo. years. The main fea- 
ture of these improved batteries із that it will not lose 
current when not in use always maintain 60 
volts if rod is over contact 4 on the switchboard; ab 
fore, with every day use reeharging the battery is oni 
necessary every 2 weeks. 

2 inexpensive chemi- 
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literature describing | 
battery outfit пог are there 
any agents or stores selling 
it, Order direct from this К 


advertisement. : 
THE ELECTRIC PRODUCTS COMPANY 
Chicago, Ill. 


1615 Ogden Avenue 


Complete Wireless 
Receiving Outfit 
actical 


“Marvel” Radio Recetetng E 
Outfit Model 105. Ware- 
length range 180 to 2500 
meters. 


teleph 


clamp, code chart, d 
book, all put upin attractive box (asillustrated) $16. 
“MARVEL” dio Receiver, model 101, with code 
chart, abbreviation chart and instructions $8.00) 
At your dealer, or sént immediately on receipt of Postal 
or Express Money Order. 

Write for our bulletin V-101; free, if you send us the 
name and address of your nearest dealer. 


Above sets are manufactured only by 
RADIO MANUFACTURING COMPANY 
New York City 

Do not confuse our guaranteed instruments with 

Q.V inferior imitations and cheaper incomplete sets. 


156 Fifth A.enue 
Dealers: Write for attractive proposition! 


LABORATORY SUPPLIES 


Bulletin E describes and illustrates 
a complete line of high-grade glass- 
ware and apparatus for chem and 
scientific laboratories. 10е 
will bring you a copy and 
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Heurs After 


D. ALTMAN COMPANY 
225 Е. 110th St., №. Y 
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learn to play Piano, Organ,.Violin Mandolin, Guitar, Banjo, etc. 
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AMERICAN SCHOOL of MUSIC, 57 Lakeside Bldg, CHICAGO 








- Science and Invention for November, 1921 





Edited by 


H. Gernsback 





Sketches and descriptions must 
on. 


articularl 
atent Ad. 








Addresses of Patentees 


(501) W. J. Серії, Detroit, Mich., asks: “Сап 
vou give me the address of the inventors on your 
latest patent page and also copy of the patents? 

A. We коша advise that we have no addresses 
of any of the inventors whose inventions are de- 
scribed on our patent page. 

Therefore, the best procedure for you to follow, 
would be to write to the U. S. Patent Office, Wash- 
C., and send the number of the patent 
of the inventor. Copies of 


Series-Parallel Battery Connector 


(502) G. E. Dransfield, St. Paul, Minn., says: 
“I have a device which will make it easy to install 


rdi dry cells in series or multiple. It is in the 
form of a rack. Should I get a patent and will it 
sell 


A. Your device is seemingly quite clever, altho 
we can tell very little about it, in view of the lack 


expect. 


Non-Spillable Ink-Well. 


(503) Henry Hartel, Brooklyn, N. Y., asks 
our opinion on a non-spillable ink-well. 

There are at least 100, yes, we may 
say without fear of contraction, several hundred 
ink-wells on the market today, which can be 
tipt without spilling ink, 

Up to the present time, there has been no 
very great sale for such devices. We doubt very 
much whether even if you did secure a patent 
upon your scheme, you could market it on a 

rofitable basis. However, in view of the 
act that we have no further definite informa- 
tion regarding the style of the ink-well you de- 
sire patented, we are unable to give more de- 
tailed information. 


Sound Amplifier. 


(504) Reggie Hope, Canada, writes: “I 
have in mind a large imitation sea shel! for 
amplifying phonographic music, instead of the 
us orn. Can I secure a patent on this? 
I also submit a carpet fastener." 

A. The idea of using a large sea-shell for 
the amplifying horn of a phonograph is nothing 
new, and vou could not possibly patent such an 
idea, as it is already fully covered. 

Making the imitation would not be as profit- 
able as using the real shell. 

Your second device regarding a snap fastener 
is rather ingenious and might be a very profit- 
able patent if properly handled. The extreme 
difficulty will be, however, that on the edges 
and corners of the carpet a metallic knob will 
protrude thru the carpet. If, on the other hand, 
this is only sewed in on the under surface, the 
carpet will be subject to wear over the metallic 
projection, more so than anywhere else. 

This idea, of course, is very good, but may 
be greatly improved upon. 


Thief-Proof Auto Lock. 


(505) K. Hoigaard, New York City, writes: 
“I can show a plan which will absolutely pre- 
vent the theft 9 ай automobile. What is your 
advice?” 

A. If you can further a plan to absolutely 
safeguard automobile theft, the writer has no 
doubt but that every automobile insurance com- 
pany will contribute to your rapidly growing 
wealth. * 
Up to the present time there has been no 
thief -proaf lock or device which will make an 
ingenious thief beware. Locks of all sorts in 
the steering posts wheels, clutches and brakes 
have been devised and are now on the market, 
but each and every one at one time or an- 
other been the subject of attack with either an 


о ty Google 


ax, skeleton key, chisel, or hammer, and, often 
the automobile has been successfully driven 
away or else towed. Therefore a good thief- 
Proof device should not permit of towing the 
auto away, but it must, by the underwriter's 
rules, permit the car to be moved a few 
yards at least,@so that in case of fire in a public 
garage, etc., the firemen or policemen can shift 
the car if need be. If the car is locked so as to 
be immovable, the insurance company may re- 
fuse to pay for fire damage. 


Submarine Wreck Buoy. 

(506) H. H. Hollis, Seattle, Wash., attaches 
a buoy, located in a recess, to the top of a 
submarine. This has contained within it a hose 
so that air can be drawn into the submarine 
should it sink, . E 

There are many simpler devices than this 
one for mitigating accidents likely to occur 
to submarine vessels. 

_All kinds of buoys and floats have been de- 
visedgfor submarine usc. None of these, how- 
ever, have met with the approval of the Navy 
Department, as many of them would necessarily 
entail considerable changes in submarine design 
and construction. 

_ Altho the device is feasible, we do not be- 
lieve that it is even patentable, as so many of 
these have already been patented. Neither do we 
believe that the naval experts will look favor- 
ably upon this invention. 

ecently a similar idea was advanced in this 
publication, but, we think, much improved over 
your system. 


Radio Tuning Device. 

(507) Joseph  Hackerd, Indianapolis, Ind., 
says: “Сап I obtain a patent on a tuner and 
tickler combination for radio work?" 

; We doubt very much whether you could 
obtain a patent on the tuner that you have 
designed, particularly in view of the fact that 
it may infringe on many of the tuners now in 
use. The extra incorporation of a tickler in 
your construction is nothing radically new. 





С Ignition Lock for Autos. 

(508) thel L. Jarrett, Charleston, W.. Va., 
enters a set of drawings of a tumbler ignition 
lock for automobiles and requests our advice. 

A. Altho your idea of an automobile lock is 
very feasible, we do not hold that it will make 
an automobile absolutely thief-proof, for the 
reason that it is a very simple matter to tap 
the wires leading to and from the lock and 
short-circuit them with another strip of metal 
or piece of wire, in this manner cutting out 
the combination of the lock entirely and allow- 
ing the automobile to be started as usual. 
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our blank form 


to its patentable nature. 


sent Free on request. 


Chicago Offices: 


Pittsburgh Offices: 
1114 Tacoma Bldg. Г Emp de 


514 Empire Bldg. 
New York Offices: 
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| JEND THIS FORM 


Don't Lose Your Rights 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception” to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception” sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 














255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception” 






TO THE MAN WITH 
AN IDEA 
I offer a comprehensive, ex- 
erienced, efficient service for 
is prompt, legal protection and 
the development of his proposi- 
tion. 


"aus 


MASSA TOES: 


, Send sketch, or model and descrip- 
tion, for advice as to cost, search 


through prior United States patents, 
etc. reliminary advice gladly fur- 
nished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
апу ехрепве. : 

ooklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 


164 Owen Building, Washington, D. C. 
2276-8 Woolworth Bldg. New York City 


a 


Ess 


= 
T€ 





і 





g an invention, the inventor should write for 
) “EVIDENCE OF CONCEPTION.” 
signed and witnessed and if returned to us together with model o: 
sketch and description of the invention we will give our opinion a: 
Electrical cases a specialty. 

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


Highest References 


AAMT FREE COUPON ammirare umen 


VICTOR J. EVANS & CO., Patent Attorneys 


This should be 


Prompt Attention Reasonable Term: 


Philadelphia Offices: 
135 S. Broad St. 


San Francisco Offices: 
Hobart Bldg. 


1001 Woolworth Bldg. 
MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 
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CAN YOU 


think of a simple, practical idea 
that will fill one of the many re- 
uests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of thingsare needed Ricat 
Now. Your brainscan help. Send to- 
day for our great new book—*'Inven- 
tions and Trade Marks, Their 
Protection and Exploitation” 

and learn more about making 
money from ideas than you ever 
knew before. It tells many 
thinge that are wanted, 
too. A postal will do— 
И із free. 
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ideas—having facilities 
mone others possess. 


Advice free. 


Don't delay—get the 
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PROTECT 
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RIGHTS 
i 


RECORD INVENTION 


Write for '' Record 
of Invention" con- 
taining forms estab- 
lishing evidence of 
conception. 

Send sketch and descrip- 
tion for feport upon 
patentable nature and in- 
structions. Preliminary 
service without charge 

PROMPT 
PERSONAL - SERVICE 


J'REANETKELL 


PATENT ATTORNEY 


892 SOUTHERN BLDG. 
WASHINGTON D.C. 


PATENTS 





J REANEY KELLY 


DE-MARKS 


SEND SKETCH AND DESCRIP. 
TION for reporton patentable nature, 
and instructions. Preliminary advice without 
charge. Full, prompt report in strict conf- 
dence. Reasonable terms, reliable service b. 
Registered PatentAttorneys. WRITE TODA 


CLanENCE А. O'BRIEN & Со. 


PATENT LAWYERS 
1023 WOODWARD BLG., WASHINGTON, D.C. 


PATENTS 


Send for free book. Contains valuable information 
for inventors. Send sketch of your invention for 
Free Opinion of its patentable nature. Prompt 
service. (Twenty years’ experience). 


TALBERT & TALBERT 


441 Talbert Bldg., Washington, D. C. 
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New Hose Coupling. 


(509) G. T. Johnson, Los Angeles, Calif., | 
submits a drawing cf a hose-coupling and ex- | 
plains its advantages. | 

A. As a detachable hose coupling, your de- 
vice will undoubtedly be of considerable value, | 
but as a permanent hose coupling your system 
does not compare with others upon the market | 
at the present time, which incidentally are much 
cheaper. 

The editor has seen a hose-coupling which was 
merely a piece of corrugated pipe. This was 
inserted into both ends of the hose and a hose | 
clamp put around the outside. The entire de- 
| vice sold for 15c., including the hose clamp, and 
we do not believe that you could possibly manu- 
facture your device at a similar price. 

If, however, you can manufacture this device 
and place it on the market at no greater cust 
than 25c., you could undoubtedly secure quite a 
sale for it. We do not believe that you could 
obtain a patent on the same, however, but in 
order that you make sure we would advise that 
you have a search made. 





Compound Gasoline Engine 


(510) Joseph J. Jakubowski, Webster, Mass., | 
submits a sketch of a gasoline engine working | 
on the principle of a cross-compound engine 
and requests our opinion. 

A. It would be quite impossible to have a 
gasoline engine work on the principle of a 
compound steam engine, the reason being that 
gasoline when once exploded has not the energy 
which it would have if a new mixture were 
allowed to enter, practically speaking, owing 
primarily to the instantaneous explosion of thc 
mixture. 

If the mixture exploded slowly, it might be 
possible to pass the hot ses into а second 
cylinder, to act on a second piston. When the 
gases entered the second cylinder, the ports 
between it and the first саа would have 
to be closed by quick-acting valves undoubtedly. 





Sanding Device for Autos 


(511) Raymond E. Koehler, Frankford, Phil. 
adelphia, Pa., submits a sketch of a sand-throw- 
ing device for automobiles to prevent their skid- 
ding and requests our opinion. 

A. The idea of a sand-thrower for automo- 
biles to prevent the machine from skidding is 
not new, and has been advanced by a great 
many experimenters. 

Altho it is possible that you can secure a 
patent on the same, we doubt its commercial 
value and would hesitate at advising a patent 
upon the idea. 


Pencil Sharpener 


(512) W. E. King, Monessen, Penn., says: | 
"I have designed a pencil sharpener using a 
circular disk of sand-paper. Сап I secure a 
patent on same?” 

A. The pencil sharpener which you have in 
mind using sand-paper instead of a cutter upon a 
circular disk cannot be patented, because it| 
already is and has been upon the market for | 
the past four or five years. 

We trust that this information will not deter 
you from future experiments, as there are plenty 
of opportunities for worth-while devices to be 
used in. office work. 





(513) Howard Kreckmann, Philadelphia, Pa., 
asks for patent advice on a perforated paper-roll 
controlled xylophone. 

A. "There is absolutely nothing new in your 
idem for the operation of a xylophone or other 
percu:sicn or bell instrument. Many of these 
are at present on the market, which operate on 
identical 


Automatic Xylophone Player 


principles exactly with 


5 the опе you 
| have designed. 


Perpetua Motion” to Oust Gasoline? 


| (514) M. Н. Karfunkle, Philadelphia, Pa., 
says: “The main principle of this idea is that 
the auto uses two storage batteries to drive a | 
motor. This motor is connecied to a dynamo | 
to furnish power, after.the motor has once been 
started.” 

A. Your idea is practically a perpetual mo- 
tion machine, and would never work. The 
power required to propel an automobile is greater 
than уси imagine, as you would undoubtedly 
know if you attempted to push the same any 
| great distance. 

You might just as well connect a motor and 
dynamo together, and have the motor run thc 
dynamo and the dynamo generate current for 
the motor. 

This idea is just as feasible as the one you 
have advanced, but also would not work. The 
storage batteries would not help the situation 
any. You will find, on making actual tests, 
that you can never get more energy out of a 
dynamo than that which you expend in the 
motor which drives it. Therefore the scheme is 
found to result in the eventual stopping of the 
motor—it may take a few minutes, 
can't get something for nothing. 
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Ultra-Violet Light 
—Its Uses 


By Prof. T. O'CONOR SLOANE, Ph.D., LL.D. 
(Continued. from page 603) 

sages, would be a veritable ocean of light, 
and as the long waves of wireless have 
little regard for brick walls, our sleeping 
apartments in houses would be invaded at 
night, as they actually are at present, ex- 
cept that we cannot see the invader and 
the long waves illuminate no objects. 

At the other end of the scale are waves 
too short to affect the retina, and these 
are called the ultra-violet rays. While all 
rays of wave-length inferior to that of 
the shortest part of the visible spectrum 
are ultra-violet, the term is not taken as 
applying to the very short X-ray waves 
and other waves in the realm of what is 
commonly called radio-activity. In their 
utilization our work has only just begun. 
The great movement of the day is in the 
direction of using what never was used 
before, and ultra-violet light is now being 
produced and used day by day in new 
applications. 

'These rapid vibrations do not affect the 
retina in the way of what we call sight, 
but they do have very notable effects on 
the human system. Ultra-violet rays pro- 
duce a very vigorous sunburn, and in the 
factories where ultra-violet light lamps 
are made, the operators must be protected 
by special screening from their effects. If 
we go further up the scale, a lingering 
death may be the result from exposure to 
very rapid ultra-violet rays, such as 
X-Rays. . 

Ultra-violet rays are produced by the 
mercury vapor arc. If this is produced in 
a glass tube, the glass screens them off. 
But if, for the glass tube, there is sub- 
stituted a tube of quartz, the ultra-violet 
rays pass thru it. In the quartz-tube mer- 
cury vapor lamp, very powerful light is 
produced, along with the ultra-violet rays; 
in other words, the invisible ultra-violet 
emanations are accompanied by slower 
waves of high luminosity. 

Most curious instances of the effect of 
ultra-violet light are afforded by its action, 
when it impinges on, or is reflected from 
paints. White paint reflecting ultra-vio- 
let rays, may, according to its composition, 
display all the colors of the rainbow or 
be luminous. This curious effect opens 
up the possibility of identifying pigments 
without having to analyze them. It really 
appears at a phase of spectrum analysis. 

The destructive effects of ultra-violet 
light are manifested in its producing sun- 
burn on the human epidermis, but it does 
other harm. It is considered that the 
destruction of paint on a building, as time 
elapses, is in great measure due to the 
ultra-violet light present in the rays of 
the sun. The atmosphere, it is true, cuts 
off a great proportion of these rays, but 
enough come thru to do harm. India 


3 






















шаннан; 
munumo 


“I Have Received 
as High as $175 for 


F. L. Bennett, ` 
Amsterdam, N.Y. 


“Dave, That Was 
My Lucky Day!” 


“I had been feeling blue, too, for I was afraid 
of being laid off, and I wasn’t earning enough 
to keep the ‘worry’ look out of Mollie's face. 

“But when I read what Foster spare-time 
study courses had done for so many others, I 
got a new grip. I didn’t hesitate or haggle—I 
acted. And all I have now—my job, that so 
many envy, my fine home, my wife's care-free 
face, and the advantages I have been able to 
give my children—Dave, would you think it 
could all result from the mailing of a coupon?" 

How is it with you? How is it going to be 
with you? Are you going to be satisfied to 
hang on to a job while you can—afraid to 
marry or watching lines of care chisel themselves 
into the face of the girl you did marry? Or are 
you going to be able to look back to today and 
say—"'That was my lucky day!" 

The I. C. U. home study course in Mechan- 
ical Drafting is your opportunity. It offers you 
not only the sure means to advancement, but 
theeasy means. Back of it stands T. J. Foster, 
founder of correspondence instruction, the first 
man in the world to demonstrate that Mechan- 
ical Drafting could be taught successfully by 
mail. Associated with Mr. Foster as Dean of 
the Faculty of the I. C. U. is Harry S. Bitting, 
President of the Williamson Trade School, the 
acknowledged leader among American voca- 
tional schools. 

I. C. U. courses are sold on the 


Pay-as-you-study Plan 


The student is greatly advantaged because, 
whether he enrolls for cash or on the installment 
plan, he pays for only a part of his course at a 
time as he proceeds with his studies. 

Make today your lucky day. Mark and mail 
the coupon. Find out about the best Me- 
chanical Drafting Course ever written and 
about the “Рау as You Study" plan. No 
obligations whatever. 


INDUSTRIAL CORRESPONDENCE 
UNIVERSITY, INC. 


Dept. R, 1504 Locust St., Philadelphia, Pa. 


Please send me full information about the course 
before which I have marked X and about your 





rubber, it has long been known, de- 
teriorates in light, and this is attributed 
to the ultra-violet rays of the sunlight. 
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retina of the eye is insensitive to them, as 
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| far as vision is concerned, the photo- 
graphic film is made to take its place, and 
photographs of microscopic objects are 
obtained of great perfection by these rays. 

A curious example of their action on 
the human system is incident to the pro- 
posed ascent of Mt. Everest in the Hima- 
layas. In climbing this mountain much 
suffering will be endured from sun- 
burn, because there is so little air between 
the sun and the climbers, that they will be 
affected by the undue quantity of ultra- 
violet light. 

There is no doubt that in a few years 
from the present day, numerous applica- 
tions of the powers of this form of ether 
wave will be utilized by man. Не can 
protect himself from it by glass, transpar- 
ent or colored, so there is nothing to stop 
him from working with it. We are just 
on the verge of utilizing its many powers. 
















An 
into 


subject completely. 


Your choice sent post- 


Manly, Leatherette... . $2.00 
Lighting, by Manly 






A Show at Sho’ Cards „Со 4.00 ^ (cloth .... 5 Р У 1 
Sign Painting +: Cloth 4.00 sundag and Lighting Troubles, Remedies and Бо There is much to be done with it, and we 
Strong's Book of T s = beatharetté 109 Repairs, by Manly, Leatherette............ 3.00 are only now beginning to utilize its ac- 
Ё Alphabets s.. PEE зыр Cloth .90 Automobile Battery, Care and Repair, by Manly, s ө 2 1 
Mode ainter's с1оре‹На............ 2. кже = | "ЖМК ee eee ele gar repe mU dea .0 3 
Modern, Painter's (vct is Cloth 2.00 Leatherette | s «r UE | 0 tion in the chemical and manufacturing 
Г. fle Painting .......... V . А omobie ч р > 5 
АшопорПе Coss and Profits, Painting and Кошо 7 atechisin ‘and Repair Manual, a fields. With it photographs can be taken 
Decorating e niging бен 1.50 Tires and Vulcanizing, by Tuford; Cloth... | in the dark, intelligence сап be communi- 
Nev ardwoo nishin E jas and Engine Handbook, Cloth 1 "ate 51 d 1 
The Amatcur Artist; с уу» 1.50 Automobile Upkeep ‘and Care, by Manly, Cloth. 1,50 cated by. ultra-violet flashes which are 
New Btenells (eurer 1.25 Motoreycle Handbook, by Manly, Cloth........ 50 ||| quite invisible, and are detected by the 
2 Handbook for Millwrights, Cloth. 2.00 1 ү 1 
ыы Electrical Books опы Mei as Mme ttp £88 MONEY BACK | Photographic plate, ог M itm the range 
Practieal Applied, y... $2.00 Mechanteal Drawing and Machine || GUARANTEE to produce ether waves within the range 
5 рне С A esign, Ii RECETA Жа» » 44 К " ivi 
Wiens intra ae рано 1:30 Pattern. Making, Cloth........+ 1.50 Mark on this page the of visual activity. They may yet produce 
Blectrical "Fables and Dati... "BO Business, Language and books you want and the most occult effects in chemistry. | 
Armature and Magnet Winding... 1-50 Reference Books price. Hooks will be We know that they do harm. The in- 
Modern Electrical Construction. . . „5 Letter Business Letters, Leather- sent postpaid. If not ention f int whicl 14 be 
Bieetriciang Operating and Test- 1:50 ETUR cuo arce PACS EA aes ass 1.50 satisfactory return in v 10 oi а paint which wou not 
Motion Fieiure’” Gperaifon. 27.27 L50 meer Bde наа, lad Ше days and money ||| acted upon by them and which would 
К э, ый, у угу „ЫЫ 299 erette .................5+5+. 5 г i м Ме Ж NT 1 : 5 
Drake's Electrical Dictionary... . 1:50 Detter Advertising, Leatherette.. 1.50 TL rne Promptly те protect objects coated with it from their 
Electric Motor, Direct, Alternating 1.50 French without a Teacher, Cloth.. 1.25 will help you? Mark affect , 1а 1 с ful S 
Drake's Telephone Handbook.... 1.50 spanish without a Teacher, Cloth. 1.25 them now. you? Маг effects, would be a most usetul one. о 
Modern | American, Telephony. s 2.00 German without a Teacher, Cloth. 1.25 : in the future we may look for an ex- 
s, Telex eleplioné L 2 ca Ae AP : £ 
Cor Bear ir pe 125 Бе Н йж esprits 125 BIG CATALOG tended application of ultra-violet rays in 
Telezraphy Self-Taught, Cloth... 1.25 Finger Prints Simplified, Cloth.. 2.00 FREE the manuíacturing field, and in the de- 
P, Touto- ч ^ 
Shop Practice Books кай pete: shed lumbing, |. ae Meng, more, Home velopment of protective methods to guard 
st Metal Worker’ Заны, ins Nonne DeL Exe s ‘our yw ||| from the injurious effects, which they 
Oxy-Acetylene Welding and Cut- Complete Courses in Civil Service, DOES рр Ай produce, as they emanate from our great 
ting, Leatherette ........... -15 Cloth- ..... RESTE CT x lumi y tl 
Slide Rule and Logarithmic Ta- Standard Cyclopedia of Recipes, Drake Books are iminary, the sun. 
bels, Leatherette ............ 900. Gloth: ааа Ьа сус For Sale at all Bunting for flags, wall papers and other 


Book Stores wall coverings, shipping labels, and post- 


ers and house paints are tested by a few 























What a Glad Surprise 
On Xmas Morn! 


A Lionel Electric Train is a wonderful gift. The 
locomotives, cars, signals, bridges, etc., are all pat- 
terned after the real ones. With a Lionel Railway 
you get all the joys of genuine railroading—it'll last 
many years—and you can renew your interest as 
often as you wish by adding new equipment. Be 


sure you get a "Lionel" this Xmas. 


Send for Handsome Catalog 


—showing the complete Lionel line of loco- 
motives, coaches, freight cars, stations, 
bridges, semaphores, etc., in full color—over 
150 items. Then buy from your dealer, or 
write us. Prices from $6.25 up. 











The Lionel Corporation 
50X, E. 21st St. N. Y. City 


ELECTRIC TOY 
&Multivolt Transformers 
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hours’ exposure, to see if they are perma- 
nent and will not fade. Airplane fabrics 
are sprinkled with water and exposed to 
the rays to try out their durability. Dyes, 
inks and India rubber are subjected to 
them to see if they will last. Feathers and 
animal oils are deodorized and bleached, 
and wax and varnishes are bleached by 
them. 

For all such purposes the ultra-violet 
ray is about ten times as rapid in action 
as sunlight. The above is a résumé of 
only a few of their uses. 

It will be understood that the ultra- 
violet rays are without effect upon the 
organs of sight; nothing can be seen by 
their aid, but their rate of vibration can 
be reduced or lowered by reflection from 
fluorescing substances, such as natural 
zinc silicate; the mineral becomes visible 
when the rays fall upon it. In the case 
of paint, it is believed, that fluorescence, 
under their effects, indicates an unstable 
pigment, so that they afford a test of 
quality of paints. Within certain ranges 
of frequency ultra-violet rays have little 














SENG effect on animals, but affect vegetation 
SIGNAL and plant growth very favorably, and ex- 


periments in this direction are in progress. 

The very destructive rays of radium 
salts are being applied to destroying the 
tissue of cancer. The ultra-violet light 
far less violent, yet destructive of low 
íorms oí parasitic life, is considered of 
value in the treatment of skin diseases. 
Many of these diseases are linked up with 
the lower forms of animal life, and if 
these living beings can be destroyed by the 
ultra-violet rays, it would seem that heal- 
ing must rapidly ensue. 

A tungsten or titanium arc, in a quartz 
vacuum bulb with mercury vapor, gives 
an ultra-violet radiation, which is consid- 
ered of great value as supplementing that 

of the mercury arc. 


Electric bell SM 
rings when \ 
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_A DEPENDABLE RADIO 
TELEPHONE 


For the Amateur 
Here is the Complete Circuit — it Works — 






Look over our New Catalog, Select the Nec- Radiotron Transmission combined with Ken- 
essary Apparatus and Order it from otron Rectification and Magnetic Modulation 
your Nearest Dealer constitutes the ideal amateur set 
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CONDENSER TRANSFORMER GRID LEAK CONDENSER POWER TUBES 
UC-1015 UL-1008 UP-1719 UC-1014 5 watt $8.00 
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Price $5.40 Price $11.00 Price $1.10 Price $2.00 


(One or two тау be used) 
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Price $2.00 
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UP-1346 


Price $9.50 
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AMMETER Rectifier Tubes 
UM-530 $2 UV-216 
Price $6.00 БЛ Price $7.50 each 
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FILTER POWER RADIO 
REACTOR TRANSFORMER CONDENSER CONDENSER d có 

UP-1626 UP-1368 UC-1631 UC-1632 See page 15 of our cata- 
Price $11.50 Price $25.00 Price $1.35 Price $1.35 MM ape 





The above circuit diagram is but ing items listed, the amateur is 
one of many appearing in our assured of the maximum effi- 
new Catalog where the necessary ciency at a minimum of power 
apparatus for each circuit is consumption. And remember, 
clearly and accurately described. that the new Magnetic Modula- 
By following the advice given tormakesthe operationof a radio 
therein and purchasing the lead- telephone set exceedingly simple. 










If you live in the United States and have not already secured 
your copy of our combined instruction book and catalog, send 
25 cents today to 


SALES DIVISION, Suite 1805 


Radio; Corp poration 
233 BROADWAY — oh RN 











hardest 
use 


Brandes Headsets are made of such good mate- 
rial; so well made; so scientifically designed and 
constructed; so mechanically perfect in every 
detail—that they stand the hardest use and 
give long-time service of the highest efficiency. 
In professional, scientific and amateur use all 
over the world. Proving satisfactory under all 
conditions. 


**Navy"' type headset, 
*'Superior" type headset, 


Sold on 10 days' trial. Money refunded 
if not satisfactory. 
Send 5c for Catalog E 
DEALERS, Write for Proposition 


C. BRANDES, INC. 
Room 814, 32 Union Sq., N. Y. City 


BRANDES 


MURDOCK No. 
VARIOMETER 


The design, construction, and operation of 
this Variometer will appeal to the most 
exacting operator. Both rotor and stator 
parts are moulded insulation of substantial 
and correct design. The panel we supply 
may be used as a template for mounting 
Variometer on your permanent panel. All 
windings are wound upon the moulded rotor 
and stator blocks. The Murdock Moulded 
rotor ball is supported by special bearings 
to insure perfect alignment and positive con- 
tact. The Murdock Moulded stator is 
arranged with brass supports, providing a 
simple method of mounting to panel. Knob 
and dial is furnished with each instrument. 
Shipping weight, five pounds. 


Matched-Tone 
HEADSETS 
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345-G Complete as illustrated... i.i ee $7.50 
345-P Complete as illustrated... II 7.50 

Without knob or dial dibers ena E ара desi b 6.75 
346 Vario-Coupler, with panel...... ise e 8.50 
346 Vario-Coupler, without knob or Чїа1.............................. 7.75 







Send for Bulletin No. 21 containing descriptive list 


WM. J. MURDOCK CO., 55 Carter St., Chelsea, Mass. 
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DON'T READ THIS—lIf you are a millionaire | 


No. 14 Pure Copper Aerial Wire 100 ft., 50c. 500 ft., $2.00. 1000 ft. $3.75. 

Seven strand Co г Antenna Wire 100 ft., 75c. 500 ft., $3.50. 1000 ft. $6.90. 

6 Volt 100 Amp. Hour Storage Batteries Guaranteed two years, $22.00. Special one-half 
price sale on all kinds of magnet wire. ood proposition for dealers. 

Write for our catalog and price lists 


WILMINGTON ELECTRICAL SPECIALTY CO. 
705 Adams Street Wilmington, Del. 
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Is the Vacuum 
| Airship Practical? 


Ву Н. WINFIELD SECOR; 
(Continued from page 602) 
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Several other suggestions are shown in 
the illustration, including cross-bracing 
at the end of each compartment, which is 
absent from the present design oí dirigible, 
and it would also seem advisable to run 
several longitudinal girders, or if nothing 
else just plain steel wires or cables thru 
the center of the frame, from end to end. 
to give it greater strength. If this improved 
form of bracing and strengthening had 
been employed in the ZR-2, we do not be- 
lieve that the accident which destroyed it 
and killed most of the crew would ever 
have happened. The present type oí 
dirigible, or at least those built by the 
British, seem to be structurally weak, ow- 
ing to the fact that the vast hollow shell- 
like frame is relied upon to stand all the 
stresses and strains encountered. Such a 
hollow frame, like an eggshell held end- 
wise between the palms, is very strong 
when a pressure is applied in a certain way; 
but when you have a long cigar-shaped 
frame and apply a stress at the center 
such as would be caused in rapid maneu- 
vering, the tendency would be, no matter 
how rigid the shell, to. break. Try this 
experiment with an ordinary cigar and 
you will be surprised how easily it can 
be broken when a bending strain is ap- 
plied to it, and how rigid and strong it is 
when pressure is applied from both ends 
or approximately so. The same philoso- 
phy applies to the egg shell; even the 
strongest man rarely ever breaks an egg 
when held endwise between the palms and 
prest. 

It seems hard to believe from what we 
have said already that we will ever see 
a vacuum airship fly across the ocean, but 
it would be a fine thing if it did, for 
there would be no hydrogen gas to ignite 
or explode and the expensive helium gas 
would not be needed, and therefore, such 
an airship would be what we might well 
call the ideal lighter-than-air craft. Below 
are a few points of interest regarding the 
vacuum dirigible which cable dispatches 
credit to Signores Vaugeau and Gargiulo. 

There are three features of the con- 
struction. The first is a double envelope, 
one part within another. In the outside 
envelope an atmosphere oí seven-tenths 
the normal pressure is maintained, whereas 
in the center envelope the air is much 
more rarefied. The layer of seven-tenths. 
atmospheric pressure weakens the outside 
pressure upon the interior of the balloon, 
which exercises the levitation force. 

The second feature is a series of hollow 
beams forming the frame of the machine, 
thru which comprest air circulates in a 
manner to exert a counteracting pressure 
against the outside atmosphere. 

The third feature makes use of air 
heated by the motors to obtain a further 
decrease of the outside pressure. Profes- 
sor Garuffa, an Italian expert, holds that 
the new machine means a revolution in 
flying. It will do away with the expense 
of the use of hydrogen and, it is said, will 
greatly reduce the crews needed. The in- 
ventors say that the machine when per- 
fected with 750 horsepower motors will 
develop an unprecedented speed. 
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It’s Only a Step for You Now 
to a Fine Wireless Position 


world like wildfire! Every day you learn of some new field 

that is utilizing it—some new firm organized to push it forward. 
Big opportunities are open—and every day get more numerous and 
attractive. But do you realize that YOU can easily qualify for the won- 
derful opportunities that are opening? Amateurs—do you know that 
you can quickly build upon your present knowledge of Wireless—and 
be ready any time you wish for a fine Wireless position, either on land 
or on sea? You are in a fine position to cash in big on this growing 
field. Right at home you can easily build upon your present knowledge 
and quickly qualify. Through our special method of home-study in- 
struction a short period of your spare time can be turned into prepara- 
tion for a worth-while future in the fastest-growing field in America 


S ом you have noticed how wireless is spreading over the 








today—Wireless. 


but fun that pays big. 


You have the whole foundation, all ready to build 
upon. Our new easy method of instruction makes the rest pure fun— 


Both on sea and on land a fine future awaits the man 
who is qualified in wireless. No matter whether you 
wish to visit every nook and corner of the world cr 
whether you prefer a land station, wireless awaits you. 


The coupon below will bring you an interesting free booklet—telling 
about the splendid opportunities open, and how you can share them. 


Mail coupon for booklet today! 


New Method Makes It Easy to Qualify 













ITHOUT obligation to yourself we would 

W like to tell you more fully about the future 

wireless offers you. We would like to tell 
you about our Institute, which is officially recognized 
by the U. S. Dept. of Commerce and whose name 
heads the list of the schools recommended by the 
U. S. Shipping Board. The National Radio Institute 
was the original and is today the oldest and largest 
school in America teaching wireless by mail—having 
over 7000 students in all parts of 
the world. The government allows 
our graduates five to ten points 
credit when taking First Grade 
Government License examinations. 
We have graduates all over who 
have quickly qualified through our 
special new method. 

This method not only includes 
a comprehensive course of instruction written exclusively for 
us by some of America’s greatest wireless experts (members 
of our own staff) but also includes—as part of the course—a won- 
derful new invention patented and controlled only by us. This 


11 Points That Make 


1. Wonderful  Natrometer Given with 3. Our Diploma Given 
Course. Government Credit and 
2. New Easy Method of Copyrighted Recognition. 
Theory Instruction. 4. Our Location in Wash- 


ington—Passing New 
Official Radio Devel- 
opments on to You. 


Personal, Individual 
Attention of Great Ex- 
perts. 


Guarantee of Position 
or Tuition Refunded. 


7. Free Training in Wire- 
less Telephony. 


Unlimited Consulta- 
tion and Advisory Ser- 
vice. 

Free Post-Graduate 
Course, if You Wish, 
in Our Washington or 
Baltimore Residence 
School. 


Membership in the Na- 
tional Radio Relay 
League. 

Low Tuition Cost and 
Easy Terms of Pay- 
ment. 
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9. 
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the school 
а- 

has large 
Washington 


Besides being 
teaching Wireless by mail The 


largest 
tional Radio Institute 11; 
residence schools 
and Baltimore. 


in 


Google 


BUZZER 
This is the famous Natrometer 


device, called the Natrometer, is 
pictured here. It teaches you in 
half the usual time how to send 
and receive, with speed and ac- 
curacy. This Natrometer (which 
can be purchased separately) is 
superior to any other device of 
its kind. Without aerials or any 
outside device it sends you any 
one of 600 different messages at 
a speed which you can vary from 
3 to 100 words per minute. It is 
portable; also very attractive in 
appearance. It is noiseless; and 
it sends in a natural manner, not 
like a mechanical device. You get 
the messages thru its ’phones 
at whatever speed you wish. 
And this is only onc of the features which our new method 
brings you. Others are listed below. Read them and you will 
realize why our students quickly qualify and why they step 
into the fine wireless positions that are waiting! 


This School the Best 






AUDIBILITY SENDING KEY 
com 











Mail coupon today for our free illustrated booklet. 
“Wireless, the Opportunity of Today." Without 
cost or obligation, we want to tell you more 
about this field, its big opportunities both on 

land and on sca, and just how our new 


method quickly qualifies you. No agent 
will call upon you. We just want to 
send you the facts. Mail coupon 
at once! 


National Radio Institute 


Dept. 311, Washington, D. C. 


NATIONAL RADIO INSTITUTE 
Dept. 311, Wask.ington, D. C. 


Send me your free booklet, ''Wireless, the 
Opportunity of Today.” Tell me about the 
opportunities open in wireless, about your 


Institute and your offer. 


City 
Г] І am interested in a Sea position, O I am interested in a Land position, 
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SOMETHING NEW IN RADIO 
MAKE YOUR OWN 





You can build this regenerative receiver easily without a machine shop. With the set of patterns especially 


designed it becomes a simple and easy work to make and assemble the parts comprising this set with which 
spark, C. W. signals and Radiotelephony may be received. 


E hereby offer the first of our 
W series of “Маке Your Own” 
apparatus set, the first one 
being a 
Complete short wave 
regenerative set. 


One of the foremost Radio engineers 
has constructed this set for us, specially 
for the amateur, and by our modern, novel 
methods of construction, anyone is able to 
make an efficient apparatus for the recep- 
tion of wave-lengths up to 800 meters. 


The circuit used is of the single induc- 
tance type and is the same as that used in 
new and well-known expensive sets re- 
cently placed on the market. With this 
circuit, a good selectivity is obtained, owing 
to the fact that the resistance of the wind- 
ing in this set is rather low and so does 
not practically affect the resistance of the 
aerial, which consequently operates as a 
wave collector with maximum efficiency. 


Another benefit resulting from the use 
of this circuit is the simplicity in tuning, a 
factor not to be neglected by the amateur 
not having had a long experience with 
regenerative circuits, in the reception of 
damped, undamped and radio telephone 
signals. 


In building a Radio apparatus the lack 
of mechanical knowledge often handicaps 


the amateur in such a way that the instru- 
ment he builds has not the standard made 
appearance which is desirable in any Radio 
apparatus. In order to remedy this, and 
give the amateur a chance to turn out an 
efficient and handsome looking instrument, 
we have designed a special set of patterns 
enabling anyone to make a standard re- 
ceiver with all the improvements that can 
be found in expensive ready-made appa- 
ratus. 

With this set of patterns and by follow- 
ing the instructions given it is very easy 
with the use of only a few tools to turn 
out the short wave regenerative receiver 
shown in our two photographs. 

The novel departure in this set of pat- 
terns is that we do not merely give you 
pictures of how the apparatus looks, and 
mere diagrams—BUT EACH AND 
EVERY PATTERN SUPPLIED IS 
FULL SIZE. 

Take for instance the pattern for the 
panel. It is printed on heavy blue-print 
paper exactly the size of the panel to be 


enm IRURE HH LIVE AI VTL TEE VII ACE а 


uum. 


Complete pattern for short wave 
regenerative set each prepaid 


50c. 


ИЕЗИ ЫТААТА TUI YE IU EE VETE VETE EP HV 


SHUT 
imme mmm 


Е 


used. The position of the holes and other 
markations are exact, so that all you have 
to do is to paste the pattern on top of 
your bakelite panel by means of ordinary 
library paste, and when dry drill right 
through the pattern wherever the marks 
are located. 


This does away with all fussing and cal- 
culating as we have done all the laying 
out in our own shop, and you need not 
worry that the final instrument does not 
come out right. 

Similar methods are used for winding 
the tubes, where a complete pattern is fur- 
nished so you cannot „Бо wrong. For in- 
stance, the pattern is wound upon the 
tube ; then you can wind the wire right on 
top of this, if you wish. We have done 
the thinking for you. 


BEFORE SELLING YOU THIS 
PATTERN WE HAVE GONE TO 
THE TROUBLE OF ACTUALLY 
BUILDING THE OUTFIT AND WE 
KNOW THAT IT IS ABSOLUTELY 
RIGHT IN ALL PARTICULARS. 


The original may be inspected at any 
time. Only standard parts are used in 
making the outfit. It is possible to build 
the entire set as illustrated for about $12 
to $15. 

Complete and very explicit directions go 
with the pattern which is furnished in a 
heavy envelope 9 x 12". 


Either Direct from us or for sale by the following 


Am. Electro Tech. App. Co., Y. City 
Alamo Sales ДЕ Ind. 
American Hdw. Stores, Bridgeport, Conn. 
Atlantic Radio Co. Boston, Mass. 


Hall Electric Co., 
Hico Wireless Sup. Co., 
Hickson Electric Co., 
Holt Electric Util Co., 


responsible Dealers: 


Dayton, О. 
Marion, IIl. 
Rochester, N. Y. 
Jacksonville, Fla. 


Wm. 
рын Radio Serv. Co., 
Pacent Electric Co., 


Nol & Co, E. P., ЫШНА Ра. 
., Seatt 


Bookstall Co., Sydney, Australia 
New York City 


Ser Te d ou, Eel 

ce io ool Wa vd 
Shotton Radio Mfg. Co., Scran! 
Smith Bros., 


QE 
D Pr 


le, Wash. 








Bamberger & Co., L, Newark, №. J. | Hughes Elec'l Corp., Syracuse, N. Y. | Parks, Henry Francis, Butte, Mont. | Smith Novot 

Benwood Specialty Co. St. Louis, .| Jenkins, Lester I., New Bedford, Mass. | Paramount Radio Sup. Co., Atlantic City | So. t Nortoy Elec, 026; | дне, NC 
Brode Electric Co., Angeles, Cal. | Karlowa Radio . Island, Ill. | Pearlman's Book Shop, Washington, D. C. | Southern Elec'l. Sup. Co., San Diego, Cal 
Brown, J. Edw., Glenbrook, Conn. | Katzenbach & Co., Е. S., Trenton, №. J. | Penn Radio Apparatus Co., Reading, P Southwest Radio Sup. Co., D ' Ter. 
Pullock's, York, Neb. | Kendall Co., W. D. Worcester, Mass. | Penn. Marconi Wireless Schl. Phila. | Sprott-Shaw Schl. Vancou: BC 
Bunnell & Co., New York City | Killoch Co., David, New York City | Phila. Schl of Wireless Tele. Phila. Pa | Sterling Electric Co., Minneapolis, Minn. 
Burham & Co., Берйога, S. Е 8, England | Klaus Radio Co., Eureka, Ill. | Piedmont Electric Со, Asheville, N. С. | Stubbs Electrio Co." ором MER 
California Elec. San Francisco, Cal. | Kluge, Arno A., Los Angeles, Cal. | Pioneer Electric Co., St Paul, Minn. | T & H. fe Ca, , 
Catton, Neill & <. Вел талош Т. Н. | Krause & Со., А. Е., Detroit, Mich. | Pitts Co., D., Boston, Mass. Radio Anthony, Kans. 
Central Radio Co., Independence, Mo. | Kusel Co., D. &Е., Watertown, Wis. | Pitts. Radio Sup. Co, Pittsburgh, Pa. | Tuska Co, С. S., Hartford, Conn. 
Central Radio Co., as City, Mo. | Lehigh Radio Co., Bethlehem, Pa. | Post Office News Co., Chicago, Ill. | United Elec. tores Co, Braddock, Pa 
Chase, Geo. H., Newport, R. L | Liberty Radio Sup. Co., Chicago, Ill | Precision Equipment Co., Cincinnati, О. | Warner Bros., Oakland, Cal 
Chicago Radio Ap. Co., Chicago, TIL | Linze Elec'l. Se. Co., St. Louis, Mo. | Radio Distributing Co., Newark, N. J. | West’n Radio Elec. Co, Los Angeles, e 
Con. Radio & Elec. Corp N. Y, City | Luther, H. Centerville, Ia. | Radio Electric Co., Pittsburgh. Pa. | Whitall Electric Oo., Westerly, В. І 
Cutting & Washington New York City | McCarthy Bra & Ford, Buffalo, N. Y. | Radio Equipment Co., Boston. Mass. | White Co., The, Columbus, Ga. 
Delancey-Felch & Co., Pawtucket, R. I. | Manhattan Elec. Sup. Co., N. Y. & Chic: | Radio Equipt. & Mfg. Co., Minneapolis | White & Boyer Co.. Washington, D. C. 
Detroit Electric Co., Detroit, Mich. | Marshall-Gerken Co., Toledo, O. | Radioelectric Shop, Cleveland, O.| Williamson Elec. Co., Seattle, Wash. 
Dewey Sptg. Goods Co. Milwaukee, Wis. | Meter SEA Const. 50; Oshkosh, Wis. | Ray-Di-Co., Chicago, Ill. | Wilmington Elec. Spec. Co., Wilmington 
Doubleday-Hill Elec. Co., Pittsburgh, Pa. | Meyberg Co., Leo J., San Francisco, Cal. | Reuter Electric Co., Cincinnati. О. | Winner Radio ., Aurora, Colo. 
Dunn, J. J., Pasadena, Cal. | Mohawk Elecl. Sup. Co., Syracuse, N. Y. | R. I. Elec. Equipt. о. Providence, К. І. | Wireless Mfg. Со., Canton, 
Electric Motor & Eng. Co, Canton. О. | Nat'l Radio Institute, Washington, D. C. | Riverside Laboratory. Milwaukee, Wis. | Wireless Press, Now York City 
Electro Importing Co., N. Y. Citv | New Era Sh Milwaukee, Wis. | Rose Radio Supply New Orleans, La.| Wolfe Electric Co., а, № 
Findley Electric Co. Minneapolis, Minn. | Newman-Stern ©., Cleveland, _О. | Roy News Co., Fre'k is Toronto, Can. | Y. M. С A. Los Angeles, Cal. 
Fuller Co., Seth W., Boston, Mass. | Nichols Radio Sup. Co. Bwlg Green, Ey. | Sayre-Level o Phila., Pa. | Zamoiski Co., Jas. M., Baltimore, 
Gurd & Co, Wm, London, Canada! Nola Radio Co., New Orleans, La. ' Schmidt & Co., 5 N. Y. 71 Bros., Nashville, Теш. 


Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City 
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WIRELESS FOR EVERYBODY 
The Little Wonder Portable Radio Set 


that you saw the 
"movies," the daily 
papers, etc. Simple to 
install and operate. 
Just the thing for Boy 
Scouts, Campers and 
for use on bicycles, etc. 
Complete in every re- 
spect and guaranteed 
to give complete sat- 
isfaction. 
Just connect 
aerial ground and 
phones and you are 
ready to receive mes- 
sages. Tunes to 800 
meters and receives 
telegraph messages 
within 1,000 miles 
radius and wireless 
telephone messages within 30 mile radius. 
Type S8 (as illustrated) price... 
Туре. 88 A complete (incl. phone, aerial, 
lators and instruction book) а 

Radio Service Apparatus may be ob- 

tained at all reliable dealers or sent 

direct 10 you on receipt of price 


RADIO SERVICE & MFG. CO. 


Worlds Tower Bidg., West 40th St., New York City 


Manufacturers of Complete line of 
Radio Apparatus 


in 


your 








Superior design and high 
grade construction insure 
pemasnentty gecurate regu- 
lation and wide range of in- 


Type Z. R. V. 6 
Беку. $ 50 Guetanes, with lowest di- 


| 
Send 6 cents in stamps for complete Radio Catalog 


CLAPP-EASTHAM COMPANY 
131 Main St., Cambridge, Mass. 127-4 





АСЕ The “ACE 


A 
| tw M. ACE 
Regenerative Receiver Е 


Licensed under Armstrong Patent No. 1,113,149 


\Complete as illustrated $56.00 


This unit is admirably adapted for relay work over 
long ranges and combines the essential features of 
‘maximum signal amplification without distortion, 
imaximum selectivity and the necessary flexibility 
which permits of rapid tuning of the varioüs cir- 
leuits. Unquestionably the ideal receiver for the 
‘Radio Amateur. 

We also carry in stock at all times a complete line 
of Hizh Grade Radio Supplies. 

Send 5 cents in stamps for catalog to Dept. E. 
THE PRECISION EQUIPMENT CO. 


- Peebles Corner, Cincinnati, Ohio. 


Cablé* Address Radio Call 
"АСЕ"! Cincinnati. 8XB 


CN) 








Results! 


Results are, in the last 
analysis, what you seék most 
in radio work. Results com- 
bined with medern design and 
craftsmanship are developed 
Apparatus of Proven to the Nth degree in appa- 
^ Merit ratus bearing this mark. Ask 

your dealer or write us. 
А. Н. Grebe & Co., Inc. 


10 Fän Wiek Blvd. Richmond Hil, №. Y.: 


D Google 
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A Yacht 
Radiophone 


By C. GOLDEN 
(Continued from page 631) 





me 


peres when using CW, in this connection 
it might be well to state that the ship's| 
antenna had a íundamental wavelength | 
of 295 meters, a capacity of .00058 M.F. 
and a high írequency resistance oí 12 
ohms at 300 meters, so the antenna in-put 
was from 48 to 108 watts, the latter figure 
when overloading the oscillator tube alone 
to a high percentage over its normal rat- 
ing, increased filament current, etc. 

The panel lay-out very similar to 
the Navy type radiophone used on their 
flying boats, but the circuit is decidedly 
different and the best available for this 
purpose. 

The circuit used is shown in Figure 2| 
and employs the Heising Constant Cur- 
rent system of Modulation. The oscilla- | 
tor tube is to the right and the modulator 
to the left, both being supplied from a 
constant source of current írom the high 
potential generator G-1 thru the iron 
core choke L-5. The variations of cur- 
rent G-1 and L-5, at the signal frequency, 
is of course opposed by L-5, so that when 
variations of grid current in the modula- 
tor tube are caused by speaking into MH, 
the space current taken by the modulator 
tube varies accordingly and this variation 
also has to take place in the oscillator 
tube, inasmuch as the choke L-5 offers 
high impedance to generator current va- 
riations, and the variations are imprest 
upon the oscillator simultaneously. The 
oscilator then supplies variations to the 
antenna system in strict accordance with 
the original variations caused by speaking 
into the microphone MH, or by the buzzer 
when using modulated CW telegraph 
signals. 

The modulator system is independent 
of the high frequency circuit, and when 
using straight CW, the modulator fila- 
ment circuit is broken, and this does not 
affect the oscillator system in any way. 
The only adjustment oí the modulator 
circuit that is necessary for the operator 
to make is the negative potential, which 
has to be varied to operate the tube on 
the proper point of the characteristic 
curve. The proper point can easily be 
determined locally with a tone tester. L-4, 
the high frequency air choke, is provided 
to prevent the radio frequency from re- 


is 











turning to the modulato. circuit. C-3 
and C-4 are stopping cóndensers, C-3 
being .0005 mf and С-4 .001 mf. 1-2 is | 


the main inductance, the value of which 
in connection with value of C-1 and an- 
tenna constants determines the transmitted 
wavelength. In the actual circuit two 
different wave lengths are available thru 
the control switch. L-1 is the plate feed 
back inductance with its fine adjustment 
condenser C-2, which is finally fixt per- 
manently. L-3 is the grid feed-back in- 
ductance. R-1 is the grid leak and the 
CW signaling key is right in that lead. 

B-1 is the negative potential, being vari- 
able between 20 and 60 volts in steps, the 
fine adjustment being given with a poten- 
tiometer. B-2 is 6 volts of dry cells for 
the microphone and buzzer. The value 
of R-1 is 5,000 ohms and of R-3 48,000 
ohms. The modulation transformer T is 
of special design, the proper ratio being 
worked out for the particular tubes used. 
The filament rheostats have a value of 4 
ohms, their frame is made of Lavite and 
the wire is Nichrome. 

Three meters are provided, one for the 
antenna current, one for the total space 
current of the tubes and the other to read 
total filament current. 4 
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General Manager 
at 28 


Rohrschneider Won 
Success as an Electrotechnician 


How Mr. 


ENERAL MANAGER of his company 

at 28 years of age! His own boss— 
owns his home—married and happy and 
prosperous—that's the remarkable success 
achieved by Wallace H. Rohrschneider 
now General Manager, Secretary and 
Treasurer of the Hustisford Light, Power 
and Manufacturing Company of Hustisford, 

Jis. 


Mr. Rohrschneider got his start toward his quick 
and brilliant success at School of Engineering of 
Milwaukee. There he received the practical inten- 
sive and specialized training that enabled him to 
make good in a big way. 


Why Don’t You Get Into This 
Big Pay Field? 


The same kind of training that put Mr. Rohrschneider 
into the ranks of the highly-paid Electrical Specialists 
will qualify you for brilliant success in this fascinating 
field of unlimited opportunities. Come to America's 
Greatest Institution of Electrical Education. Learn 
by actual practice in our big laboratories with their 
magnificent equipment, including motors, dynamos, 
switchboards, ignition and lighting systems, etc. 
Recognized specialists give you personal instruction 
every step of the way. 


Be an Electrotechnician 


A New Specialized Course of Electrical Instruction to 
Train Men for the Newest and Biggest Field in the 
Electrical Profession. 

For years there has been developing in the Electrical 
profession, a wide industrial gap between the highly 
trained, technically educational Electrical Engineer 
and the "apprentice-trained'" Electrician. At the 
top of the profession has stood the Engineer—at the 
bottom, the Electrician. And in between has grown 
up a tremendous field of high-salaried positions 
demanding technically-trained electricians—the field of 
Electrotechnics! Thousands of concerns today are 
seeking men who can fill these higher-grade electrical 
positions—Power Plant Superintendents, City Tech- 
nicians, Testing Room Foremen, Electrical Drafts- 
men, Electrical Salesmen, Supervisors of Motive 
Equipment—Electrotechnicians! : 


Skilled Men Wanted 


Now is the time to start your training—with a new 
business era right at hand—with the greatest skilled- 
job market in hístory awaiting you when you graduate! 
Entrance Requirements—Course open to all applicants 
with common school education or equivalent. АП high 
school credits accepted enabling student to complete 
course in М to 34 regular time. 


Diploma qualifies holder to entrance into College of 
Electrical Engineering or for profitable employment 
as Electrotechnician in the industry. 

Winter Term Opens January 3rd. Write today for 
catalog-Booklet, '"The Electrotechniclan—A New Fac- 


tor in Modern Industry.” 


сенем. of ENGINEERI 


of Milwaukee 


5-51 137 Broadway, Milwaukee, Wis. 


DETACH HERE 
School of Engineering of Milwaukee, 
S-51—137 таў. 
I am interested in the big success opportunities offered 


in the new field of Electrotechnics. Send me copy of 
Booklet-Catalog—'"The Electrotechniclan—A New Fac- 


tor in Modern Industry.” 
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All the way 
from Honolulu 


they send to Continental for radio 
supplies. Read this letter, recently 
received: 
“Today I am sending you a radio 
again for some wireless supplies. 
You are getting me delivery in fifteen 
days from the day І cable you, which 
is some service to the center of the 
Pacific." 

(Signed) CYRIL O. SMITH, 
Permanent address: 

The Royal School, Honolulu. 


From Honolulu to New York, and back, in fifteen 
days. That means we s hipped the order the day 
we got it. It means we had the goods right on 
hand, ready to be shipped at once. And we must 
have shipped it well, or Mr. Smith wouldn't keep 
on sending to us for all the radio supplies. 

Are you petting that kind of attention to your 
mail orders? Try Continental the next time you 
need radio supplies. Our service covers the world. 
No matter where you live, you can count on the same 
courtesy by mail, that you would receive in the store 
itself. No excuses, we make good! 

There are still a few copies left of the Creco 112- 
page catalogue. Send a quarter for your сору, 
which will be credited to your first $5.00 order. In 
the meantime, look over this list of specials, and 
order direct from the ad. Please help us to avoid 
алу delay whatever, by making remittance Ьу Р. О. 

Money Order or bank draft. 


С. W. Inpuctances 


. 181 Tuska С. W. Inductance. . РРР, 
. 181 Tuska С. W., Inductance unassembled 

No. 182 Tuska С. ы Inductance. . 

No. 182 Tuska C. W. Inductance unassembled 
No. 183 Tuska C. W. Inductance. 

. 183 Tuska C. W. In 


Set 





а 
оомо о 


ductance unassembled... ... 
Снокк Cons 
Acme 1} Henry, 500 MA Single Coil. . 
Acme 14 Henry, 500 MA Double Coil.. 
Acme 1 Henry, 150 MA Singl 
Acme 1 Henry, 150 MA Double Coil.. 
C. E. Co. ZRX 8 Henry, 150 MA Single 


TELEPHONE TRANSMITTERS 
Sterling Microphone........ 2.2.0... ss esses 


MopuLATION TRANSFORMERS 


Acme A-3 Unmounted.. 
Acme А-3 Bemi-mounted.. 
Acme A-3 Unmounted...... 

C. E. Co. ZRM Modulation Transformers. . 


Meters (Weston Model 201) 


Model 301 O-3 amperes flush. 
Model 301 O-5 amperes M 
Model 301 0-50 volts flush. . 


28888 BEESEE cS 
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С О М T INEN TA L 
Radio and Electric Corp. 


Descriptive leaflet on PARAGON receiver or 
PHONETRON loud speaker sent on request. 


J. DiBlasi, Sec. J. Stantley, Treas. 
Dept. А10 6 Warren St. New York 


We are distributors for all 
Radio Corp’n Products 
Same discounts allowed as when 
you order from the company 
direct. We ship all orders from 


stock immediately on receipt 
of same. 


Write for discount sheet 
Electrical Specialty Co. 
48-50 So. Front Street 
Columbus, Ohio 
STAMPS! “Cuba. Coma, 


etc., only 10с! gar TTA ue: 

tion in itself, $4.52; 100 diff. U. S. 

509, % % approvals sent e every order. 
mpst 
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The source of high potential is interest- 
ing. A dynamotor is used, the motor 
half taking 24 volts and the generator 
half giving 1,500 volts, the supply voltage 
coming from the ship's generator, which 
was a 32-volt lighting system, thru a spe- 
cial resistance. This dynamotor has 
auxiliary handles and gears and can be 
driven manually by two men with some- 
what reduced output, but under actual 
tests we were advised that CW range 
under these conditions was obtained for 
350 miles. The machine is shown іп 
Fig. 3. 


A regenerative receiver was first sup- 
plied with this transmitter, but later sup- 
planted by an Armstrong Super-Autodyne 
Receiver having a wave-length range of 
160 to 850 meters, using a loop antenna. 
This receiver had only two controls, the 
oscillator condenser and wave-length ad- 
justment and simplified operations con- 
siderably and allowed duplex operation 
with another station, if the wave-lengths 
of the transmitting and receiving stations 
were reasonably separated. 


The station is purely experimental and 
even tho it is located in the tropics a 
greater part of the time, we were advised 
that CW signals have been heard approxi- 
mately 500 miles, with a phone range 50 
miles at almost any time static is clear; 
the antenna height is only 30 feet, and the 
apparatus in the hands of relatively un- 
experienced men, technically considered. 


| Hints on Staining 
| Wood 






(Continued from page 629) 
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toned down with raw sienna. Open the cans | 


and take out a small teaspoonful of each 
and place in a clean vegetable can, cup 
or whatever else you may have handy. 
Beat this up in the cup with a little lin- 
seed oil, say enough to cover the pigments, 
with a small flat stick or putty knife. 
Bear in mind that any stain is not to be 
used thick like paint, but must be used 
very thin to let the natural grain of the 
wood show through. Stain is merely used 
to impart color to the wood. Indeed, if 
you wish you may take rags, waste, etc., 
and wipe all the stain off the surface of 
the wood. Destroy all oily rags after 
using. Any paint or stain on a rag may 
lead to fire by spontaneous combustion. 
Now, as you have the pigment in the cup 


"beat up," you can thin it down by adding 
V2 linseed oil, % turpentine. (The tur- 
pentine makes it penetrate). Also add 


some Japan dryer, say 14 tea cup to a pint 
of stain. Now try the stain on a small 
piece of the same kind of wood as your 
cabinet, and see the effect. By varying 
the proportions of the pigments you can 
make the stain to suit yourself. The fol- 
lowing are the combinations to produce 
the different stains: Oak, raw sienna, 
burnt umber; Cherry, burnt sienna, raw 
sienna; Walnut, burnt umber, burnt 
sienna; Mahogany, vandyke brown, rose 
pink. 


These are known as "oil stains." You 
can buy the above pigments in dry form 
if you wish and "beat them up" in alco- 
hol, adding a little orange or white shel- 
lac to bind the stain, that is, to keep it 
from rubbing up when varnishing over it. 
You may purchase liquid filler and beat 
up your pigments (in oil or dry) in tur- 
pentine and add them to the filler, thus 
filling and staining in one operation. 


Contributed by F. H. SWEET. 





Radio Specials 


for November 


Roller Smith Radio Fre- 
quency Amp. Meters. . Were $7.50 
Now 5.75 

Western Elec. Phones... 











Interphone House Sets.. . 







Unmounted Chokes...... 
B Batteries Variable, large 








SIZE hy P КЕСЕ САЗ Were 3.00 
Now 2.50 

Large size Variometers ..Were 8.00 
Now 6.75 

Smaller size Variometers.Were 6.00 
Now 4.40 






Detector Panels 
(as illustrated) 










One Step Amplifier Panels same type 
as illustration with amplifying trans- 
former and telephone jack 

attached 3/55... s.ccc%eewe neds 


Send 10 Cents for Our Latest 
Wireless Catalog 


American Electro Technical App. Co. 
235 Fulton St., Dept. S, New York, N. Y. 









Opportunities 
as a Radio Man. 









The radio profession offers many 
opportunities for the young man 
of today. Positions such as radio 
operator, radio repair man, radio 
inspector, radio laboratory as- 
sistants and numerous others are 
open for you. 












We can train you to be an 
expert Radio Man in a short 
time. 








Send for illustrated booklet 


Y. M. C. A. RADIO SCHOOL 


152 East 86th St. 
NEW YORK, N. Y. 









`“ Best Radio School in the East" 


COMPARE THESE PRICES 


Triple Honeycomb Mounting (for panel 
Phonan tanig) coit anke c Y oe 3 $5.00 

Variometer Wood Parts (Unassembled and 
погона): eeclesie RS ERI. 2.00 
Miniature D. D. T. Panel Switch........ 1.00 
Vario-coupler c [oss Lu Кылы» dV SIUS .60 


Send 10 cents for Bulletin 
and future announcements 
PARAGON ELECTRIC COMPANY 
215 North 6th Street, C., Newark New Jersey 


Institution and aian methods a E dices of the 
Heart, E en and Urinary 8 Write 
today. DR. ROWE, 110 N. руа. Key Buffalo, NY. 
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USE VACUUM CLEANER FOR HOUSE DR «ELECTRO- CONDITE” 


STARTLES THE WORLD 


Thousands of people are marveling at the wonderful per- 
formance of the ““ Electro-Condite’’ Converter 


Clarifies, purifies, sterilizes, matures and mellows most kinds 
of beverages. Makes hard water soft, etc. Many other uses. 


$100.00 AWARD 


Р We will pay $100.00 to anyone suggesting a new commercial use for this device, 
if the use in our opinion is found practical and can be adopted by us. 

We firmly believe the device will do what we say to all beverages, and in view 
of our 5 day unconditional money-back guarantee, should be given a trial by every 
one interested, or called to the attention of your friends. It may PREVENT 
POISONING. 

Send $5.00 for device with 5 days’ trial money-back guarantee or ask for circular. 
Past dade Proof Hydromoters— $1.00 each prepaid, also FLAVOR EX- 














The other day a man was telling of the 
trouble he was having in killing the ver- 
min which infested his house, and that 
altho he had used various remedies the 
insects still remained. 


All kinds of insect pastes and powders 
failed, except in the case of an insect now 
and then; gasoline also only killed a few; 
six sulfur candles, which had driven 
every one in the house out for the day, 
failed, but one day as his wife was using 
the vacuum cleaner, a happy thought 
struck him. 


Taking the vacuum cleaner he ran it 
along all the crevices and places where 
they might hide, and was delighted to 
find that the cleaner drew out from | 
cracks many little insects of various kinds. 
—William Reinich. 





**Electro-Condite" 


CONVERTER — A-B-C LABORATORIES CO., Dept. X, 200 W. 72d St., New York 














De Forest Wireless Parts for C. W. Apparatus 


Knock Down Variable Air Condensers Knobs for Switches, Rheostats, Variometers 
or Condensers 





No. 1, %” top diameter, $0.06. No. 3, 15/16” top diameter, $0.10 
No. 2,114” top diameter, .08. No. 4, 114” top diameter, 15. 


S-100 Primary Condenser or Vario- 

F-500 Reversible Fil- meter Switch 
ament Rheostat Designed for 

switching the 

primary  con- 

denser or vario- 


meter from 


series to a parallel connection. Construc- 
tion of laminated phosphor bronze, nickle 
plated. Furnish with knob and con- 
tacts. $1.80. 





ERE ura i азы NÉ 


Complete set for CV-1003. Capacity, .001 Mfd. Shipping ҮШҮҮ oy 
weight, 2 pounds. Code Word: Lamper. Price, $4.75. | RAUM tt" 





Complete set for CV-1503. Capacity, .0015 Mfd. Ship- 
ping weight, 2 pounds. Code Word: Lament. Price, $5.05. Moulded from bakelite 2” in diameter. 
Positive contact; smooth running; re- 
versible. Carries 1% amperes. Fur- 
nished with knob and pointer. $1.65. 









A-400 Amplifying Transformer 


Construction of this transformer is different 

^ from the others in the design of the mag- 

S-600 Variable “В” netic ea Transformer of the shell 
ty .50. 


Battery Switch 


Essential where a soft de- 


tector tube is used. Switch is rm 





. of phosphor bronze, nickle Ward Leonard vitrohm resist- 
S-700 Fan Switch plated. Furnished with knob ance units for filament current 
and contacts. $1.25. adjustment and other uses. The 


Phosphor bronze, nickle best obtainable. Absolutely con- 


plated, for throwing in stant resistances. MI, 
and out capacity when ' 5 ohms. with ferrules, 734"x 54”, 





- sectional mica conden- 60ohms, noferrules, 2"x54" $0.65 
е -— sers are employed. 90 ohms, with ferrules, 2’x54”, 
VACUUM TUBE RECEPTACLE of Furnished with bakelite ; : = xc ais оа; 
moulded bakelite; reversible; excep- knob and contacts. Federal telephone jacks with polished 5000, des Mx М” for adjustable 


tionally well designed. $1.25. $2.50 nickel plates, No. 1423W. $0.90 grid leak resistance, $0.55. 


De Forest Radio Tel. and Tel. Co., 1391 Sedgwick Avenue, New York City 





Google 


Science and Invention for November, 1921 


SPECIAL 30 DAY OFFER 


Save Money—Get a FREE Premium Besides 


The subscription price of Science and Invention has 
been $3.00 per year. For 30 days, not only will we 
give you a full year’s subscription (12 big numbers), 
for $2.50, but we will also give you absolutely FREE, 
your choice of any, of the well known books shown 
oelow. Read the special offers. If you want more than 
one book free take a two or three-year subscription. 
For each year you can take advantage of one offer. 
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mium you prefer; you are at liberty to send as many 
subscriptions or renewals as you desire, and you can 
pick out a free premium for each year’s subscription. 


You may also take subscriptions of your friends 
and earn the free premium for yourself. 


You must act at once—Today. 


These sensational offers are made by us at a tre- 
mendous sacrifice in the hope that your acceptance 


If you are already a subscriber to one of our mag- 
azines, take advantage of this opportunity and send 
in your renewal subscription, stating what free pre- 


Che Experimenter Publishing Co., Ine. 





236 FULTON STREET, NEW YORK 





Special Free Premium 
Offer No. 1 


The How and Why 


of Radio Apparatus 


This newest of Radio Works has 
160 pages. 6 x 9 inches. 


OFFER No. 1 


Above Book, bound in 
special cloth, flexible, hand 
sewed. FREE with a year’s 
subscription to Science and 
Invention for $2.50. 





Special Free Premium 
Offer No. 2 


A Thousand and 


One Formulas 
By 8. Gernsback - 


[t contains 160 pages. The pa- 
per has been especially selected 
to stand rough handling in labora- 
tories. Size 6 x 9 inches. 


OFFER No. 2 


Above Book, bound in 
special cloth, flexible, hand 
sewed. FREE with a year's 
subscription to Science and 
Invention for $2.50. 








Special Club Offer 


crence and 


Invention 


THE UNDISPUTED AUTHORITY ON SIMPLI- 
FIED SCIENCE AND MECHANICS 


AND 


RADIO 
NEWS 


THE 1004 WIRELESS MAGAZINE 


BOTH MAGAZINES 
With any one of the FREE Premiums, as described : 


$3.50 


Offer GA SENS 2 1нуєктон with Premium 1 
Offer 6B ” with Premium 2 
Offer 6C “ with Premium 3 
Offer 6D Ы with Premium 4 
Offer GE " with Premium 5 
The Biggest Clubbing Bargain 
Ever Offered. 








Special Free Premium 
Offer No. 3 


. . 
Wireless Course in 
20 Lessons 
By 8. Gernsback, A. Lescarboura 
and H. W, Secor, E.E. 
(oth 'Edition) 

Size of book is 7 x 10% in., 160 
pages, 350 illustrations, 30 tables. 
OFFER No. 3 

Above Book, bound in 
special cloth, flexible; hand 
sewed.- FREE with a year's 


subscription to Science and 
Invention for $2.50. 


will make you a life-long friend of our magazines. 
! ! Please use order blank below! ! 





Special Free Premium 


Offer No. 4 
Experimental Electricity 
Course in 20 Lessons 


ву 8, Gernsback and 
. W. Secor, Е.Е, 


The book contains 128 pages 
and more than 400 illustrations. 
Size of book is 6 x 9 inches, 


OFFER No. 4 
Above Book, bound in 
special cloth, flexible; pocket 
size. FREE with a year’s 
subscription to Science and 
Invention for $2.50. 


* Gentlemen: 
Free : Enclosed find $...... for which send me: 
Premium О Offer No. О Offer No. 6A 


Offer No. 5 





O Offer No. 


О Offer No. 


О Offer No. 6B 





è EXPERIMENTER PUBLISHING COMPANY, Inc. 
z 236 Fulton Street, New York City, N. Y. 


I 

2 

3 O Offer No; 6C 
4 O Offer No. 6D 
О Offer No. 5 О Offer No. 6E 


MARK SQUARE ABOVE FOR ITEM WANTED. 


Design and Construction of Audion Amplifying Transformers 


| 
[L| 
L| 
1 O Offer No. 
І 
1 
dio and Audio Frequency Type I 
I 


How te Make Wireless Sending Apparatus 


How to Make Wireless Receiving Apparatus Мате ЕР о ИРАН Beane ch ЕЛУ, ^ 
; OFFER No. 5 lagi: 
Above three Books as described FREE with a Year's Sub- **e96006t60e6009932cv09509«980900089865 Sener ecenee 
scription to Science and Invention for $2.50. MOWR WAN TALEPE ESE State... eer eren rA cT 
жети À— = = a — — — = - = — i aeris 
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We Guarantee | 


that the SkindervikenTransmit- 
ter Button sold by us is the 
original and genuine. Beware 
of so - called improvements. 
Take no chances. You assume 
no liability by purchasing from 
us. Our buttons do not in- 
fringe any valid patents. 


Price of this 
famous but- 
ton $1.00 
postpaid, 
complete with 
all instruc- 
tions for use. 
Or send for 
free litera- 
ture. 


EXPERTS USE OUR 
WONDERFUL 









(Patents pending) 


STETHOSCOPE 


enables you to detect instantly any 
knock, loose parts or other trouble 
which causes destruction and heavy 
expense in automobile engines. Auto 
Mechanics everywhere depend upon 
the Stethoscope for inside informa- 
tion. The mechanical Stethoscope 
with authoritative Trouble Chart 
offered to you on a money-back 
‚ guarantee for only 


$7.50 by mail, postpaid. 


Send for Literature and letters of 
s approval without obligation. 


General Sound Transmission Corporation 


114 LIBERTY ST. NEW YORK 


You Can Save $50.00 


By recovering your old ею 


ten гате yourself. 
$5.75 and up 
























se recovers to fit 

as oe and models of 

drive a cne cem pot it сап 

dye pede we furnish. Instructions: 

joarters ве [NS with rear 

curtain, fasteners, y. dx tack AT "complete. itt us the 
‘model number car an 

ith samples and quote y 906 exact с а зов 








RADIO = PINS 


Radio Clubs Everywhere have a 
special club pin. We make them to 
25е to $10.00 each. 1922 
Ого С> of 48 pages showing designs 
, School and Fraternal pins 
and шге FREE. Samples loaned to officers. 
METAL ARTS CO., INC. 


7741 South Ave. Rochester, 





М. Y. 
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| Electric Heat Makes i 
: Gas Cheaply : 


: By EDWIN IRVINE es. B.S. i 
і 





(Continued from page 611) 
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heaters for the checkerbricks in the car- 
buretor and superheater, and eliminating 
the generator entirely from the process 
oi gas manufacture, Mr. Burhans Van 
Steenbergh, a well-known gas engineer 
and president of the American Gas Im- 
provement Company, has perfected a pro- 
cess that scientists say may revolutionize 
the gas business, inasmuch as it produces 
a continuous, uniform electric heat of the 
exact degree required, giving a constant 
flow of gas having a uniform high candle- 
power and converting all of the hydro- 
carbon oil into fixt gas with practically 
no waste. 

Under the Van Steenbergh Process, as 
the new method is called—the first to 
utilize electricity in the manufacture of 
illuminating and heating gas—the mixing 
and fixing of the hydrocarbon gas of the 
oil with the hydrogen апа carbon 
monoxide gas (water gas) takes place in 
the carburetor, or fixing chamber, which 
is kept at a uniform temperature of 1,200 
degrees Fahrenheit by the electric incan- 
descent heaters here shown. 

The converting of the water into steam 
is accomplished in an ordinary boiler, 
heated to 300 degrees Fahrenheit by coal 
or fuel oil. The steam is then passed 
thru a coil of pipe located in the upper 
part of the carburetor, or fixing chamber, 
called a pre-heater, which has previously 
been raised to a heat of 1,200 degrees Fah- 
renheit by the electric heaters, and which 
takes only from 5 to 10 minutes’ operation. 

The subsequent passing of the steam 
thru the superheater raises it to a tem- 
perature of 1,800 degrees Fahrenheit and 
it is converted into hydrogen gas and the 
oxygen gas is eliminated by the introduc- 
tion of oil during the super-heating pro- 
cess, giving carbon monoxide gas. 

The oil also gives rich hydrocarbon 
gases, thru the utilization of the heat of 
the manufactured gas in the pre-heater, 
which raises the oil to a temperature of 
800 degrees Fahrenheit. 

It is to be noted that all steps in the 
Van Steenbergh Process are conducted 
simultaneously, while the gasifying of the 
gas oil and the production of the water 
gas from the water, takes place outside 
of the carburetor, effecting an improve- 
ment in this connection over other pro- 
cesses of gas manufacture use. 

The carbonic oxide and hydrogen gases 
are introduced into the carburetor at 1,800 
degrees Fahrenheit and the hydrocarbon 
gas at 800 degrees Fahrenheit. The gases 
are then mixed and fixt in the carburetor 
where they form the fixt gas, the final 
product being then scrubbed, washed and 
purified as in the Lowe process, is past 
into the holder ready for use. 

No new, or untried apparatus or method, 
is employed in the Van Steenbergh Pro- 
cess. The novel and valuable feature is 
the new combination of old apparatus and 
methods, which, by the use of electric 
heat in the carburetor, maintains a uni- 
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Your Choice 
75c a Week 


cludes consulting priv- 
Перез, standard tests an 
free employment come, 


No matter what your occupation, one of 


the home study seta listed below will ‘quickly 
fit you for a better job and bigger pay. Any set you 
select will be sent for seven days’ examination, and if 
you decide to buy you may pay the rock-bottom price 
at the rate of only 75c a week. But you must act 
now! We cannot guarantee these reduced prices for 
any great length of time. 

These books are the work of recognized authorities. 
They are written in plain, easily understood language 
by recognized authorities, and contain hundreds of 
photographs, diagrams, tables, etc., that make 
difficult points as simple as A-B-C. Handsomely and 
durably bound in half or full Morocco leather (except 
as noted), and stamped in gold. 


Pay-Raising Books 
At Greatly Reduced Prices 


Accountancy and Business Management, 
7 vol., 2700 pages, 1000 pictures. Was 
Now $29.80 
Carpentry and Contracting, 5 volumes, 2138 
pages, 1000 pictures. Was $37.50 ..... Now 24.80 
Civil Engineering, 9 volumes, 3900 pages, 


3000 pictures. Was $67.50........... ow 39.80 
Electrical Engineering, 8 volumes, ' 3000 
pages, 2600 pictures. Was $60.00...... Now 34.80 
Automobile Engineering, 6 volumes, 2600 
pages, 2000 pictures. Was $45.00....Now 24.80 
Machine Shop ctice, 6 volumes, 2300 
pages, 2500 pictures. Was $45.00..... Now 24.80 


Steam and Gas Engineering, 7 volumes, 
3300 pages, 2500 pictures. Was $52.50. Now 
Law and Practice (with reading course), 12 
унше >з, 6000 pages, illustrated. Was 


29.80 


РОР” PO ҮТ г 
Fire Prevention and Insurance, 4 уо!зд 
1500 pages, 600 pictures. Was $30.00.. Now 19.80 
Telephony and Telegraphy, 4 volumes,1728 


pages, 2000 pictures. Was $30.00....Now 19.80 
Sanitation, Heating and Ventilating, 4 

volumes, 1454 pages, 1400 pictures. Was 

£30:00:. 7 2s sins ККАО a tas Now 18.80 


Drawing, 4 volumes, 1578 pages, 1000 pic- 
tures, blue-prints, etc. Was $30.00... Now 19. 
Employment Management and Safety, 
7 vols., 1800 pages, 540 illustrations. wae 
$52.50. Now 


Send No Money 


Shipped for 7 Days’ 24 


Yes, we'll gladly ship апу set right to your home or 
office upon your simple request. Pay only shipping 
charges when the books arrive. Don't send a penny 
until after you have used them seven days, then remit 
only $2.80 or return them at our expense. Pay balance 
at the rate of $3.00 a month—75c a week 


80 


29.80 


open to every person within the boundaries of the U. 
and Canada. Grasp, we opportunity—fil! in and 
mall the coupon 


American Technical Society, Dept. X-258, Chicago 


1 AmericanTechnical Society, Dept.X-258, Chicago,U.S.A. | 





form, predetermined temperature at all |у А 

times, and, therefore, makes the ргойис- |] Please send me set of 1 

tion of gas a continuous one instead of [| Gk mea eg Pa aie 

an intermittent and unsatisfying one. ] sretsteeSeasececeneeseceeescesceeaseetereson ees 1 

In practise the Van Steenbergh Process |] I wil examine the booka” а а. H eats: | 

produces with the apparatus illustrated ] 560.” Il send 152.80 within 4 dexe-end 4 each ү 
ave paid the special price of...... 


about 60.000 cubic feet of gas per hour l 


at an estimated cost of 40 cents per thou- 


се о! 
If I decide not to keep the booxs, I will return them 1 


at your expense, and owe you nothing. 


sand cubic feet or about $23.96. The sav- 1 
ing effected over the old process is there- [bro REAT EA PEETDTTT 1 
fore from 25% to 50%. I 

A plant fitted with the Van Steenbergh 1 ДОСТОШ: 6 5:0 acces pace оја сажео gue oe фак таке n 
apparatus will shortly be in operation GOT ада: I 


Suffern, N. Y. 
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LEARN WIRELESS 


AT HOME 


The Demand for Good Wireless 
Operators Far Exceeds the Supply 


The New York Wireless Institute-will make you an operator—AT 
HOM E—in your spare time—quickly, easily and thoroughly. No 
previous training or experience required. Our Home Study 
Course has been prepared by our Radio Expert, L. R. Krumm, 
formerly Chief Radio Inspector, Bureau Navigation, N. Y. Ex- 
ere able to impart their tical and technical knowledge to 

OU in an easy to undersiand way. The graded lessons 
mailed you will prove so fascinating that you will be eager for the 
next one. The instruments furnished free, will make it as easy to 
earn the Code as it was to learn to talk. AU you will 


is to listen. 

A Wireless Operator can visit all 
Travel the World Over эсу oria зай veccive ene 
pay and maintenance at the same time. Do you prefer a steady 
position without travel? There are many opportunities at the nu- 
merous land stations or with the Commercial Wireless or Steamship 


Companies. 
Wireless operators receive salaries 


BIG SALARIES from $125 to $200 a month and it 


Is only a stopping stone better positions. There 
Is practically no limit to your earning power. Меп 
who but yesterday were Wireless Operators are now 
holding positions as Radio 
Engineers. Radio Inspec- 
tors, Radio Salesmen at sal- 
агіеѕ up to 
















have to do, 









This wonderful Set for learning the code furnished 
free with our course 
FREE Instruments and Text Books 
We furnish free to all students, during the course, the 
wonderful recetving and sending set ezactly as 
в set is not loaned but G 


n 
s EN to all 
Students completing the course. 





The Transmitter shown is the celebrated Om- 
ni Oh used by several Departments of the D. 
. Government by the leading Univ: Чо. 
lleges, Tech сај апа Telegraph s 
throughout the U. S. and Canada. Start the 
Omnigraph, iago the to your 
this remarkable veni will send you 
less pppesagos the same às t 
em, mir, 
less Station hun: of miles away. When | ү, 
you apply for your license, the U. S. Govern- 
ment wil test you with the Opatarsob—-the 
same lel Omnigraph as we to our 
students Ask any U. S. Radio Inspector to 
vei . 


FREE Post-Graduate Course 
largest W 
ew York "the Wonder City--the ай the « 


{а the World and uarters 
of every leading Wireless and їр Со. ter--bat 


NEW YORK WIRELESS INSTITUTE 
Dept. 219, 258 Broadway New York City 
fica att Докл rene dads, ШИНЕЛИН... ata А 
r NEW YORK WIRELESS INSTITUTE 
8 Dept. 219, 258 Broadway New York City 


Send me, зв oF сып, your Lester У очи to Become ап Ex- 
rt Wireless Operator," containing particulars of your 
Course, including your Free Instrument offer . z 


Name 
Address. - 


it today. 






сог Тока dainininkai State......., HTTP В. 





WIRELESS 
in your own home 


OU Oan receive wireless messages — tele- 
tme 


Ask for 
Ro cY p TI 


th Western Scheels 2331 Grand MV. 
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Seen 


Arc Welding of 


Audion Parts 
By F. A. ANDERSON 


(Continued from page 632) 
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quency incoming signals into low fre- 
quency pulses, which are audible as a 
musical note in the telephone receiver. 
Within this tube is a tungsten filament 
surrounded by a nickel helix and a nickel 
cylinder. The helix is composed of sev- 
eral turns of spring nickel wire .02 inch 
in diameter, which is electrically welded 
to a nickel wire support .03 inch in diam- 
eter. So successfully is this weld made 





mein 


| that only one support is necessary to hold 


this helix in place within the cylinder. 
The cylinder is 34 inch in diameter, % 
inch long and is made of sheet nickel .007 
inch thick. It is supported by a nickel 
wire .03 inch in diameter, the wire being 
electrically welded to the cylinder. 

The other receiving tube is known as 
the amplifier. Its purpose is to strengthen 
very weak signals in order that they may 
become audible. Both the detector and 
amplifying tubes are very similar in ap- 
pearance and construction, and it neces- 
sarily follows that the welding operations 
are also similar in character. In the am- 
plifier the sizes to be welded are of much 
smaller sectional area than those of the 
detector. The grid or helix of the ampli- 
fier is made of wire about .01 inch in 
diameter, while the cylinder is only about 
VL, inch long, % inch in diameter and 
made of sheet nickel .003 inch thick. 

The transmitting tube is a somewhat 
later development and is used more par- 
ticularly in Radio-telephony. It is a valu- 
able aid in producing the continuous high 
frequency current necessary for transmit- 
ting speech and music. 

Within this tube is a molybdenum helix 
and cylinder. The helix is V$ of an inch 
in diameter, made of wire .0056 inch in 
diameter, electrically welded to a nickel 
wire .015 inch in diameter which nickel 
wire is in turn welded to a copper con- 
ductor. The cylinder is 3$ inch in diam- 
eter, $$ inch long, made oí metal .003 
inch thick electrically welded to a nickel 
angle 3/64 inchx3/64 inchx.005 inch 
thick. 

The tubes mentioned in the foregoing 
description are partially shown in the 
accompanying cuts. 

The DeForest people manufacture a 
similar but a much larger and more power- 
ful type of tubes, and in which electric 
welding is used for the joining together of 
a number of different kinds of metals. 

Within these tubes tungsten is welded 
to dumet; nickel to tungsten; copper to 
nickel; molybdenum to nickel; iron to 
molybdenum; molybdenum to tungsten; 
and copper to dumet. All of these metals 
are of very small sectional area, being 
under 1/16 of an inch in diameter or 
thickness. 

The electric welding is all of the re- 
sistant type and is of the kind generally 
known as spot welding. The delicacy of 
the work may be judged from the fact 
that in one instance the two electrodes 
and the wires to be welded are within 
an area 3/16 of an inch in diameter and 
this inside of a glass tube. 























ACME—C. №. Inductance 





Speelfications 
5 inch Bakelite Tube. 
30 Turns heavy copper wire. E 
Tapped each turn in the form of slotted studs. 
Tu ular insulated terminals of proper size to fit 
studs. 
A Grid Coil is also available and easily adapted 
to this Inductance. 
Type L-1 C. W. Inductance $8.00 
Type G-1 Grid Coil........ 2.00 
Ask your Dealer about this apparatus 
ACME APPARATUS COMPANY 
196 Massachusetts Avenue, Cambridge, 39, Mass. 
Transformer and Radio Engineers and Manufacturers 
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AMPLIFY YOUR RADIO SIGNALS WITH 


Practicat Instruments for Commercial & Scientific 


Purposes 
Super-Sensitive Detectagraph Transmitter No. 2; 
Price $8.00 complete. 
Adjusted Model No. 60 Horn, High Grade Loud 
Talking Receiver, Cord Plugs and Desk Stand Base, 
Price $15.00 complete. 
Our New Special Loud Talking Receiver No. 25, 


Detectagraph Rheostat, 
piine circuits, 


Price 
rite fer our free descriptive new catalog ing our 
complete Super-Sensitive Hearing and Talking Devices 


G. BOISSONNAULT COMPANY (Inc. 
25 Church Sto NNAUL New York City 
Facto Whitestone. L. 1. 


=e == гс. 
Skinderviken Transmitter Button 





TRADE MARK 

U. S. and Foreign Patents 
J. SKINDERVIKEN 
154 W. Randolph St. — Chicago, Il. 





$1.00 


IRELESS CATALOG 
JUST OUT re ‘Toose-tent catalog---100 
And ail Instruments needed for wireless recelving and 


cate E KUEBLER 
ven 


















Successorsto Retail Dept. Магз! 
111 Gibbs Bidg., едо. Ohio, 


CORWIN 
DIALS 












New low prices! 

3” dial, 60c. with knob, $1.00. 
375" dial, 80c., with knob, $1.20. 
А.Н. Corwin &Co., Newark, N. J. 








DUCK'S BIG SUMMER SALE 


IS NOW ON 


Send for a pamphlet illustrating and describing the biggest 
bargain:ever offered in the history of radio on countless 


radio instruments, including many complete receiving sets, regenerative sets, 
panel detector sets, detector and amplifier sets, Navy and Arlington receiving 
transformers and other items. 


Duck's Big 
Mailed upon receipt of 12 cents in stamps or coin. 
treasure house of everything worth while and dependable in radio. 
largest and most comprehensive, artistic and educational radio catalog published. 


THE. WILLIAM B. DUCK COMPANY 


230-232 Superior Street 





225-Page Wireless Catalog 


This catalog in a veritable 
It is the 


Toledo, Ohio 








L2 
lif 


HOPE SAPPHIRE 


ГА 





Rubies Are ‘Rubies 
And Sapphires 
Are Sapphires 


Whether you wear the 
Nature-made ruby and sap- 
phire or the сл. эн-не 
HOPE Ruby and HOPE 
Sapphire does not make 
the slightest difference. 

The crystal clear pigeon 
blood red of the ruby— 
the corn flower blue of the 
sapphire—the great hard- 
ness, the intrinsic worth 
and the everlastingness of 
all true rubies and true sap- 
phiresareidentical. But all 
true rubies and true sap- 
phires are not equal in price. 
You can ess a Heller HOPE 
Ruby or a Heller HOPE Sap- 
phire, gold or platinum mount- 
ed, at a moderate cost. See 
them at your jewelers in rings, 


pins, lavalliers and other beau- 
tiful settings. 


LHeller € Son, inc. 


PARIS т Y NEW YORK 
Established over a quarter of a century 
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THE CREATORS OF PE A Xx LS 


wee mam ma s Inn 


UBY 





оо by Google 


|adjusted the fitted pieces 


VIFEFHETEHULE EVENT ELLEN TETTE EL HEIRAT ID AF VIC TI PH 4 8G 


The Filled Tooth 


By CHARLES S. WOLFE 
(Continued from Page 608) 
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sure. Finally, satisfied, Hazard returned 
to his bench and his work. 


A few more cuts, mere scrapings, a 
final set of micrometer tests, and he 
loosened the vise. Removing the little 


object from the jaws, he held it carefully 
in his left hand. Taking up a pair of 
small tweezers with his free hand, he 
drew toward him a small, cardboard box. 
From this the tweezers deftly lifted sev- 
eral small, exquisitely fashioned parts, 
which were painstakingly inserted into the 
cylinder-like interior of the piece on which 
he had been working. With infinite care he 





to his satisfac- 


tion. Finished, he laid the 


work on the bench. 


For awhile, hands on hips, he gazed 
down on his handiwork. Then, pulling 
open a small drawer, he brought forth a 
dab of cotton, removed from it a glitter- 
ing object, and placed it on the table be- 
side the first. He drew a breath—almost 
a sob—oí relief and gratification. They 
were as alike as twins. 

And the thing he had taken írom its 
cotton swathing was—a dog's tooth! 

Hazard made micrometer comparisons 
of the two. With each reading he grew 
more jubilant. He could not have done 
better. What slight differences existed 
were to be exprest in thousandths of an 
inch. To all intents and purposes the 
tooth that Hazard had created and the 
one drawn írom Ted's upper jaw were 
identical—externally. 

Taking up his masterpiece he once more 
examined it critically. He worked the 
smoothly sliding piston up and down in 
its tiny cylinder. At each downward 
thrust, the needle of this weird hypoder- 
mic syringe protruded wickedly írom its 
microscopic socket. Не tested the auto- 
matic action—an idea that he had worked 
out himself—which caused the needle to 
leap forth on the application of a modest 
pressure at the base. He smiled grimly. 
Ted's closing jaws would supply ample 
pressure. 

On the outer surface of the tooth, al- 


| most unnoticeable, he had fashioned a 
| safety catch. This he now prest, locking 
ithe needle. Test showed that it with- 


stood considerable force. He was assured 
that the serpent’s fang would not strike 
until he willed it. So far everything was 
working out nicely. 

He laid the tooth gently on the bench, 
and strode to a medicine cabinet on the 
opposite wall. Involuntarily he shud- 
dered as he brought forth a small glass 
jar. Yet his hand was steady enough as 
he placed the jar on the bench and pulled 
toward him a blank microscope slide. 

With the deftness of long practise he 
made a smear on the slide with a bit of 
the contents of the jar. Rapidly he pre- 
pared the slide for the instrument, and, 
completed, placed it on the stage. 

He selected an eyepiece of an appro- 
priate power, focused with a practised 
hand, altered the illumination slightly, and 
bent to a close and careful scrutiny of 
the smear. 

He watched the wriggling things which 
swam before his vision with mingled 
pleasure and loathing. He had reared 
this culture himself, bred it painstakingly, 
as he had done everything else connected 
with his enterprise. Now the whirling 
view in the eyepiece told him that his 
efforts had borne fruit. The colony was 


assembled | 





splendidly active, wonderfully virülent. 


URRAN : 
URBAN MP 





679 





Qt 
“WALLY REID" 


True-Tone Saxophone 


While not classed_as a musical star, Wallace 
Reid’s Saxophone affords him much pleasure in 
home entertainment. His decision to purchase 
a Buescher was made after knowing it to be the 


Choice of Professionals 


such as Tom Brown of the Six Brown Brothers; 
Clyde Doerr of the noted Art Hickman’s Or- 
chestra and Columbia Record Maker; Donald 
Clark, expert Saxophonist with the celebrated 
Paul Whiteman's Orchestra; J. Gurewich, Sax- 
ophone Soloist with Sousa's Band, and many 
others. More Buescher Saxophones are used 
than all other makes combined because of their 
tonal perfection and being 


Easiest to Play 


You can learn the scale in an hour's practice and 
play popular music in a few weeks. Practice is a 
pleasure because you learn so quickly. You can take 
your place in a band within 90 days, if you so desire. 

Unrivalled for home entertainment, chureh, lodge or 
school. In big demand for orchestra dance music A 
Saxophone will enable you to take an important part 
in the musical development of your community. It in- 
creases your popularity and your opportunities, as well 
as your pleasure. 


Saxophone Book Free 


“The Origin of the Saxophone” is an interesting 
booklet. It illustrates the beginner’s first lesson, It 
tells what each Saxophone Їз best adapted for; when 
to use singly, in quartettes, sextettes, octettes, or in 
regular band or full Saxophone Band. Tells how to 
transpose for ‘cello parts in orchestra, It illustrates 
and fully «describes the virtues of each model of the 
Saxophone Family. Ask for your copy. 

Thousands of the most successful professionals use 
Buescher Cornets, Trumpets, Trombones and other band 
and Orchestral Instruments. 


Free Trial—Easy Payments 


You can order any Buescher instrument without pay- 
ing in advance, and try it six days in your own home, 
without obligation, If perfectly satisfied, pay fof it on 
easy payments to suit your convenience. Mention the 
instrument interested in and a complete catalog will 
be mailed free. (30) 


BUESCHER BAND INSTRUMENT CO. 
Makers ^í Everything in Band and Orchestra Instruments 


€030 Buescher Block Elkhart, Indiana 








М OIS AT 


AIGN 





D 





680 Science and Invention for November, 1921 
g9 | Leaving-the microscope, he took sup a> 








Fun Every Minute 
with Your Gibson 


Popular," Jazz," or Classic—wherever you are 
and whatever music your taste or the occasion 
demands, is at your fingertips with your GIBSON. "Learn at 
home in spare time. No previous musical knowledge re- 
quired. No long drudgery or practice. FUN from the start— 


1) |small pipette and approached the jar. As 


an afterthought, he paused to draw on a 
pair of rubber gloves. Then carefully he 
filled the pipette from the contents of 
the jar, and as carefully charged the 
tooth's cylinder from the pipette. He 
noted that the safety catch was in proper 
position, dropt the pipette into an acid 
bath standing close at hand, and capt the 
base of the tooth. 

The jar was replaced. in the cabinet. 


Returning to the table, he glanced over 
the array on its top. Apparently he had 
neglected nothing. There were no care- 
lessly spilled drops, no accidentally im- 
pregnated objects. Yet he paused again 
to make sure before removing his gloves. 
The deadly micro-organisms that he had 
called into being were no respecters of 
persons. He knew too well the conse- 
quences of accidental innoculation. 

One more task remained. Moving over 
to a little table, he spoke abruptly to the 
dog. "Up, Ted! Up here." 

Obediently, but with marked reluctance, 
the collie approached the table, sprang on 
it, and tremblingly crouched. Without 
ceremony, Hazard rolled him over on his 
back, fastened his legs securely with: 
straps, and inserted a rubber wedge be- 
@ {tween his jaws. Thus parted, the rows 
[A | of strong, white teeth glistened. Hazard 

| |examined them critically. One of the 
upper set, in front, was missing, a gaping 
cavity conspicuous among the ever, white 
beauties. On this cavity he concentrated 
his attention, a brief, expert survey | às- 
suring him that the gum was in эрен. 
condition. 

He took up a paper cone, unh 
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Swiftly he worked over the unconscious 
dog, and when he straightened up, satis- 
fied, the gaping cavity was gone. The 
row of teeth was unbroken. 


He had inserted the tooth which he had 
fashioned. It was firmly fixt to the jaw 
bone. It rested securely with its freight 
of hydrophobia virus. It needed only the 
release of the safety catch to transform 
Ted into a mad dog. 


With as much care as he would have 
bestowed had his patient been human, 
Hazard nursed the dog out of the ether, 
strove patiently to allay the nausea, patted 
away the terror. 


He was rewarded at last by a state of 
comparative calm on the dog's part, and, 
making the collie as comíortable as he 
could for the evening, he locked the door 
of the shop and made his way to his room. 

Dropping wearily into a chair, he gazed 
with unseeing eyes out into the night. To- 
morrow would be his day—the day he 
had waited two years to see. To-morrow 
he would redeem his promise, make good 
his word. 

One swift snap of Ted's jaws, and 
Sylvia's husband—how he hated the word 
—would be as good as dead. And he 
would suspect nothing. He did not know 
‘Hazard. They had never met. Hazard 
had disappeared quietly from his home 
town after this stranger had taken Sylvia 
away, and taken up his quarters here on 
the man's very doorstep. Cautiously he 
had watched and noted. He had the time 
of the man's goings and comings care- 
fully catalogued. He knew just where 
to find him on the morrow. 

There would be a little row after the 
bite, of course. He had the details of 
that scene all carefully planned. The 
course he would pursue would smooth 
the thing down quickly, and all would be 


over. He would come home, and in a 
couple of days, for the neighbors' benefit, 
he would publicly shoot poor Ted. He 
would let it be known that he suspected 
that the dog was going mad. Possible 
investigators would get these details if 
by any’ chance investigation was insti- 


gated later. There seemed no chance of a 


fluke. 


He felt a pang of pity, almost remorse, 
as he thought of the other’s horrible fate. 
Hazard was not by nature cruel. He had 
always been tender-hearted to a fault. He 
would have preferred something quick, 
painless. But what was he to do? There 
was the law, ready to act, ready to defeat 
his end. The man’s death was not his 
end, it was merely a necessary means to 
that end. And plot as he would, he could 
not evolve a more merciful means without 
incurring unthinkable risks to himself. 
No, it had to be this—or nothing. 

Thru the long hours of the night he 
lay on his bed, sleepless. Thoughts, long 
processions of them, grim, bitter, searmg, 
а, Ра. | kept him horrible company thruout the 
vigil. But they failed to shake his resolu- 
tion, failed to unsteady his nerves. 
cold plunge brought him refreshed to his 
day of trial. 

Promptly at the time appointed, Ted 
on a rather long leash at his side, he 
sauntered deliberately up the avenue. He 
glanced at the watch on his wrist. His 
man should be dismounting from the 
next car. 

He scrutinized the descending passen- 
gers. Yes, there he was! Hazard prest 
forward. 

Sylvia’s husband, as was his wont, 
started up the street at a good gait. On 
his heels, Hazard and Ted fell into stride. 
Slowly, unnoticed, they drew abreast of 
the man. 
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Winding’’ By W. E. Hennig. 
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Ted felt suddenly the pressure on his 
flank. Swiftly he whirled. There was a 
scream of pain as his keen teeth sank into 
the calf of the victim’s leg. At the scream 
pedestrians turned inquiringly. 

Simultaneously, Hazard acted, acted as 
he had planned to act. With a splendidly 
simulated oath of surprise and wrath, he 
brought his dog whip down across Ted's 
back with stinging violence. 

The astonished dog felt the biting lash 
on his back. He had expected a caress. 
Confused, he evidently took the blow for 
an attack írom a strange source, and 
whirling like lightning, he sank his teeth 
into the nearest object—his master's . de- 
scending hand! 

Hazard felt those teeth pierce his flesh, 
and his blood went cold. Yet, somehow, 
his iron nerve did not fail him. He real- 
ized that he must keep cool, show no un- 
due alarm, lest he betray himself. Sylvia's 
husband, his face distorted with pain and 
rage, was demanding an explanation of 
the attack. A crowd was surging around 
them. He forced himself to speak coolly, 
glad that the slight tremor of his voice 
would appear only natural under the cir- 
cumstances. 

“Sorry, friend,” he heard himself say- 
ing, just as he had planned to say, 
"Mighty sorry. The dog never did any- 
thing of the kind before. I can't see what 
caused him to do it. My fault, of course. 
Heres my сагі. Have that wound 
treated Бу, a physician and send your bill 
to me. If you like, I'll shoot the animal." 

Mollified somewhat, Sylvia's husband 
responded with the best grace he could. 
"Not necessary to shoot the pup," he 
mumbled. “Ought to muzzle the vicious 
beast. ГЇЇ see a doctor.” 

Raging inwardly at every second’s de- 
lay, for every second was precious now, 
Hazard managed at last to get away from 
the curious throng. He did not dare to 
run, as he wished to. He forced himself 


|to be content with a brisk walk until he 


rounded a corner and was lost to sight 
by the eyewitnesses of the recent scene. 
Then he began to run for it. 

Once in his shop he worked feverishly, 
frantically. Ted, unable to understand, 


sulked terrified in a corner. Hazard 
spared himself no pain as he fought to 
draw the impregnated blood from his 


lacerated hand. For a half an hour he 
worked, squeezing, cauterizing, applying 
antiseptic washes. 

Finally he bandaged the wound and 
sank into a chair. He could do no more. 
His head dropt wearily into his hands. 
He knew his fate now. Sylvia’s husband 
was totally unaware of the horror hang- 
ing over him, but Hazard, with the knowl- 
edge he possest, faced weeks of uncer- 
tainty, anxiety, torture. It was just barely 
possible that he had saved himself, but 
he could never be sure. The chances 
were all against him. The very care he 
had taken to insure a deep injection of the 
destroying virus was against him. He 
was a lost soul. 
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“Sylvia! Little lost sweetheart! Lost 
forever how.” 
The minutes, the hours, ticked by, un- 


heeded. Hazard sat and faced his future. 
Finally he straightened up with a jerk. 
Slowly he pulled out a table drawer and 
drew forth a heavy revolver. There was 
a spit of red flame, a deafening roar in 
the closed room, the reek of burned pow- 
der in the air, and Ted, faithful comrade, 
hapless tool, relaxed in his corner. Haz- 
ard had spared him a worse fate. 

He laughed, aloud. Whimsically the 
thought came to him. Не had been so 
sure that he could not be caught, that 
nothing would betray him, that he would 
never face a court. He had forgotten one 
witness—one judge! 

Slowly he raised the revolver. His face 
was set in hard grim lines He was 
drinking deep of a bitter, bitter cup. The 
lahorer was worthy of his hire—and he 
was about to receive it. The wages of sin 
—the íate of a mad dog! 


ООС 


Magnets and 
Cranes to Handle 
*?Planes 


(Continued from page 605) 
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for starting, the electric motor на. 
ling the rotation of the jib is started and 
the arm revolves; a second electric mo- 
tor being switched into circuit, which 
causes the outer end of the jib arm to 
Thus as the arm increases 
in speed, 1t is slowly raised and the pilot 
in the meantime has started his engine 
and propeller. When the jib has reached 
an approximately horizontal position, 
the pilot of the airplane throws on more 
power and it glides off at a tangent to 
the circular orbit described by the outer 
end of the revolving jib. As the illustra- 
tion shows, the airplane rises in an up- 
wardly inclined evolute spiral. 

Looks easy and entirely feasible, 
doesn't it? And it seems that Mr. Black 
has provided us with an airplane acceler- 
ator, which could be used on the top of 
a building or in a district, where prop- 
erty might be scarce or of very high 
value. But how do you imagine this 
device is going to land ап airplane, 
which as you know, actually travels at a 
speed of about 40 miles per hour when 
it hits the ground? Well Mr. Black 
seems to have a method of landing 
planes as efficacious as his technique 
for startinga plane on its journey. 

All the airplane pilot has to do to land 
his craft at a station provided with one 
of Mr: Black's revolving cranes, is to 
steer his machine so as to descend in an 
approximate involute spiral, and when 
he approaches the revolving crane the 
operator in charge of it varies the speed 
so as to be as nearly that of the 
circling airplane as possible. At the 
moment of being caught on the flexible 
cable loop of the revolving crane, the 
aviator has hold of the handles which 
control the “L” shaped hooks, as shown 
clearly in one of the illustrations, and 
he turns them so that the free ends oí 
the hooks face forward or towards the 
propeller. 

Hence it will be seen that it is not 
impossible after all for the airplane to be 
snatched out of the air by the revolving 
jib, especially when the pilots of the 
planes using such stations as these, have 
becomé a little accustomed to steering 
accurately as they approach the jib and 
then.dive under it, so as to cause the 
hook members to engage with, the cable 
bight. 
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Send for Our Wireless Manual W 12 


Our Manual of Wireless Telegraphy contains 200 pages, fully illustrating and 
describing the many instruments used in Radio. 45 pages cover general in- 
structions, diagrams, station calls, tables, codes and other information iden- 
tified with the art. 

The book is printed on high finished paper with a two-color cover and meas 
ures 9x5% inches. 

In order that the Manual may get into the hands of those most interested in 
Wireless, we ask 25 cents for it, give a coupon receipt for the amount, which 
coupon can be applied on a future purchase. 


Get a Copy and Have the Last Word in Wireless 
MANHATTAN ELECTRICAL SUPPLY CO., INC. 
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Opportunity Ad-lets 


OU will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


piies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 


of the month. 


Advertisements in this section twelve cents a word for each insertion. inc 
should accompany all classified advertisements unless placed by an accredited advertising agency. 


accepted. 


Ten per cent. discount for 6 issues, 20 per cent. 


discount for 12 issues. 


Advertisements for the January issue must reach us not later than November 22, 


The Circulation of Science and Invention is over 135,000 and climbing every month 


EXPERIMENTER PUBLISHING CO. 





Aeronautics . 








Boys, build this three-foot model aeroplane. Parts 
complete, $1.50. Circular free. Aero Shop, 3050 
Hurlbut Ave., Detroit, Mich. 

Someth:ng New! Complete directions for making 


three foot airplane. Runs by electricity, Flies in big 
circle. $2.00, C. V. Adams, N. East Ave., Vineland, 
New Jersey. 

Heath Propellers represent the most efficient. method 
of aerial drive. Each propeller individually designed 
for the particular work to be done, as laid out by 
America's oldest Aeronautical Engineers. Propeller 
catalog 4c. Heath e C Chic. 
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Automobiles 


Automobile Owners, Garagemen, Mechanics, Repaire 
men, send for free copy of our current issue. It con- 
tains helpful, instructive information on overhauling, 
ignition troubles, wiring, storage batteries, 
etc. Over 120 pages, Send for free 
copy today. Automobile Digest, Butler Bldg., 
Cincinnati. 
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Ford Owners 


Se ——————_—_____—— 

Fords run 34 miles per gallon on cheapest gasoline 
or half kerosene, using our 1921 carburetor. Increased 
power; styles for all motors; attach yourself. Money back 
guarantee; 30 days trial. Big profits to agents. Air 
Friction Carburetor Co., 1511 Madison St., Dayton, Ohio, 


Wizard Battery Charger for Ford cars, charges 6-volt 
battery from Ford magneto. Attached to Ford in few 
minutes. Guaranteed to work perfect. Hundreds in use. 
No more oil lamps, electrify your Ford. Price $4.95. 
postage prepaid. Send money order. Agents wanted. 
Write for circular. Wizard Mfg. Company, 210 Jefferson 
Portland, Oregon. 
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carburetors, 
illustrated. 
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Motors, Engines and Dynamos 


——————Á——ÓÓ————— 

Small Motors and Generators, 1-4 h.p., $18.50—1-2 
h.p., $38.50—1 h.p., $68.50; 6 v. charging generators, 
$10.50 each. All sizes both motors and generators up 
to 5 h. p. іп stock at all times. Bargain prices. Motor 
Sales Dept., 12 West End, Pittsburgh, Penna. 


Electric Motor Construetion. Learn how. Complete 
outfit, instructions, blue prints $2.00. Blue Prints only 











21e. A. Е. Cassell, Вох 355, Oradell, N. J. 

Guaranteed Motors, Polyphase, 2HP $75. Easy pay- 
ments. Other sizes also. Write us. Вох 4, Hob- 
bartz, Troy, Ohio. 

О К итенип 
Motorcycles—Bicycles 





Don't Buy a Bieycle Motor Attachment until you get 
our catalog and prices. Shaw Mfg. Co., Dept. 1611, 
Galesburg, Kans. 


Used Parts for all Motoreyeles. 
1922 Westlake, Seattle, Wash. 
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Auto Accessories 


Storage Battery Charging earns unusual profits, using 
ИН Chargers. $20 starts. Balance payments. Вох 3, 
Hobartsons, Troy, i 
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American Made Toys 


Manufacturers wanted for large production and home- 
workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Bills, 
Wild Animals, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fighters, Wagtail Pups, Put and Take Tops 
and hundreds of other articles. Hundreds and thou- 
sanda made complete per hour. No experience or other 
tools needed. ronze Casting forms complete outfit 
from $5.00 up. We buy these goods all year, paying 
fixed prices. Contract orders placed with manufacturers. 
Exceptional high prices paid for painted goods. An 
enormous business for this year offers industrious men 
an excellent opportunity to enter this field. Write us 
only if you mean real business. Catalog and informa- 





Schuck Cycle Ce., 








үнөн, 





minime 


tion free. Metal Toy Manufacturing Co., 1896 Boston 
Read, New York. 
——————O———M——I 





Photo Developing 


€————— 
Mail us 20¢. any size film for development—and віх 
velvet prints. Or send six negatives any size and 20c. 
for six prints. Or send 40c. for one 8 x 10 mounted 
enlargement. Prompt, perfect service. Roanoke Photo 
Finishing Co., 255 Bell Ave., Roanoke, Virginia. 
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Agents Wanted 


World’s Fastest Selling Auto Specialties. Free ad- 
vertisement. Our distributers making $45 to $70 a 
week, You can do the same. Join us today, Mash- 
ken & Company, 4509a S. Ashland, Chicago, 


Salesmen: Make extra money easily. Sell our Ac- 
cident and Sickness policies in your spare time. 
$5,000 death, $25 Weekly benefit for $10 yearly. 
Address Underwriters, Dept. N 12, Newark, N. J. 


Agents—Every automobile owner wants gold initials 
on doors of his car; transfer them in 10 minutes; 
no experience necessary: your profit $1.40 on $1.50 
job. Write for samples; agency. Transfer Mono- 

m Co. Inc, Dept. 153C, 191 Market Street, 

ewark, New Jersey, 








Google 


Agents Wanted—Continued 


Make $25 to $50 week representing Clows Famous 


Philadelphia Hosiery, direct from mill—for men, 
women, children. Every pair guaranteed. Prices that 
win. Free book “How to Start" tells the story. 


George Clows Company, Desk 27, Philadelphia, Pa. - 

Soap Agents; Big profits. Sample Free. — Bestever 
Products Co., 1941-Z10 Irving Park, Chicago. 

Any man handy with paint brush can start new me- 
chanical business on nearly nothing; needed every- 
where; nearly all profit; experience not required. John 
Braceland, 1453 So. Ninth, Philadelphia, Pa. 

Big money and fast sales. Ereg owner buys gold 
initials for his auto. You charge $1.50; pake $1.35. 
Ten orders daily easy, Write for particulars and free 











samples, American Monogram Co., Dept. 71, East 
Orange, N. J. 
Agents—ilere are two real money makers. Self- 


threading Needles, Cost 5с, sell at 15c. Needle Books 


containing 107 needles cost 5c, sell at 15e. Send for 
samples. Atlas Needle Works, Box 188, Madison 
Sq. Sti, New York. 





Sell New Auto Specialty, full size sample, instruc- 
tions; everything to start you free. Write today B. Tur- 
rill, Sales Dept., 184 Station A, Cincinnati, Ohio. 


Agents and гай men. Crew managers. We give 
you more for your money. Better and quicker ser- 
vice. Lowest prices on frames and glass. Rejects 
credited. Catalog — free. The Pioneer Corporation, 
1266A West 63rd Street, Chicago. 


Agents. Big returns, fast office seller; particulars 
and samples free. One Dip Pen Co., 12 Daily Record 
Bldg., Baltimore, Md. 


Agents Coining Money selling Universal Gas Savers 
for every gas stove. Wonderful device. Cuts gas bills 
in half. Increases heat. Popular prices. 100% 
profit. Exclusive territory. Write quick. B. G. 
Moore, Gas Saver Company, Topeka, Kansas. 


Agents Make 1406, Profit.  Eradium Luminous 
Crucifix shines in the dark. Sells for $2.00. Costs 
84c. Complete line religious articles, Crucifixes, bulbs, 
switch plates, house numbers, match boxes. ' Novel! 
Ornamental! Useful! Every home a prospect. Big 
sales. Get Free Demonstrating Outfit. The Ploneer 
Corporation, 1266 W. 63rd St., Chicago, Ill. 


We Want Men and Women who are desirous of mak- 
ing $25.00 to $200.00 per week clear pro^t from the 
start in a permanent business of their own.  Mitchell's 
Magic Marvel Washing Compound washes clothes spot- 
lessly clean in ten to fifteen minutes. One hundred 
other uses in every home, Nothing else like it. Na- 
ture’s mightiest cleanser., Contains no lye, Ите, acid or 
wax. Fastest selling article ever sold through agents. 
Free samples make sales easy. Enormous repeat orders. 
9800€; profit. Exclusive territory. We guarantee sale 
of every package. No capital or experience required. 
Baker, Ohio, made $600 last month. You can do 
as well. Send for Free Sample and proof. L, Mitchell 
& Co. Desk 318, 1308-1314 E. 61st, Chitago, Ill. 

Agents—Sodereze; we are paying $2 an hour taking 
orders for this newest invention: send for Free Outfit 
and samples. American Products Co., 5115 American 
Bldg., Cincinnati, Ohio. 

Agents. $60 to $200 a week. Free Samples. Gold 
Sign Letters for Store and Office windows. Anyone 




















can do it. Big demand. Liberal offer to general 
канц, Metallic Letter Co., 4332 N. Clark St., 
‘hicago, 


Auto Owner Tire Agent wanted each locality to use 
and take orders for hand-made Mellinger extra ply and 
cord tires; guaranteed by bond for 8,000 and 10,000 
miles (no seconds); shipped prepald on approval; get 


your tires free; no capital or experience required; 
make $100 to $300 weekly. Write for wholesale 
prices and sample section. Mellinger Tire Co., 929 


N. Oak, Kansas City, Mo. 

Agents: Big Profits, no competition. Make $5.00 to 
$15.00 daily selling our beautiful Scripture Text Calen- 
dars. Agents now selling from 10,000 to 50,000 yearly. 





Write now. Messenger Pub. Co., Dept. L, 314 W. Su- 
perior St., Chicago, Ill. 
Free. Formula Catalog. Laboratories, Boylston 


Building, Chicago. 


Newest Thing Out. Lithogram initials for automo- 
biles, motorcycles, canoes, golf sticks, tennis racquets, 
ete. Anyone can apply them in a jiffy. Sell to every- 
body. Set costs 15е.; brings $1.50. Fast sales 
and big daily profits for agents. Write for catalog. 
TAthogram Company, Desk 19, East Grange, N. J. 

Agents. Our soap and tollet article plan is а 
wonder; get our free sample case offer. Ho-Ro-Co., 
138 Locust, St. Louis. 

Polmet Polishing Cloth cleans all metals. Retails 
25 cents. Sample free. Gale Co., Inc., 15 Edinboro 
St., Boston. 











Name and address must be included at the above rate. 


Cash 
No advertisement for less than 10 words 


Objectionable or misleading advertisements not atcepted. 


INC., 236 Fulton Street, New York City, N. Y. 





Books 
Back issues of this azd other magazines supplied by 
Boston Magazine Exchange, 107 Mountfort St, Boston, 








Books on all subjects. New and ?nd-hand. We find 
any book printed. Send want-list, and 8с for catalogues. 
None free. Bargain Book Store, 520 South State Street, 
Chicago, Illinois. 


Concordia Magazine, 





Quarterly, 9 Water, York, 
Penna., prints Essays, Stories, Current Events, Poetry. 
Formulas and Plans. Send $1.00 for Three-Year sub- 
scription. Sample copy 10c. 


Perpetual Motion, by Percy Verance. А history of 
the efforts to discover same from earliest days to the 
present, together with а seientifie discussion regard- 
ing the pessibility of its ultimate achievement. Pro- 
fusely illustrated, 357 pages. Price postpaid, $2.00. 
The Enlightenment Specialty Co., 305 Fourth St., 
Edwardsville, Ill. 


A new book. In the land of the living dead, by 
Prentiss Tucker. A fascinating story of a mystic's 
experience during the Great War, both upon the seen 
and the unseen planes. A few chapter headings are 
appended—A Visit to the Invisible Planes, A Sergeant’s 
Experience After ‘‘Passing Out," Back to Earth—A 
Pretty Nurse, Helping a Slain Soldier to Comfort 
His Mother. 168 pages, cloth, $1.50 Postfree, Fellow- 
ship Press, Box 132, Oceanside, California. 


5,000 Books for Sale on Occultism, Mysticism, Theos- 
ophy, Hermetic and Rosicrucian Philosophy. The Grail 
Press, 712 G St, N. E, Washington, D. С. List Free. 


Books. АП kinds. Lists.  llicene's, 82441 Post 
Street, San Francisco. 


Sexology Books only for professional and advanced 
student readers. Forel, Krafft-Ebing, Kisch, Robb 
Ellis, Freud, Key and other authorities. Sent in seal 
envelopes, The Modern Book Society, 228-230 West 
52nd St, New York City. 


Mind-Reading? (Any Distance) Simply wonderful, 
yet wonderfully simple.  30c.  ''Hypnotism''. Banishes 
diseases. Others influenced beneficially. Astounding 
exhibitions given. 25 practical, easy lessons, $1.00. 
“Hypnotic Wonders" free. Science Institute, SC6435 
North Clark, Chicago, 

Psycho-thera- 

















Diseases, Cause and Natural Remedy: 
peutics. Booklet 30c. A. J. Stevens, Wauseon, О. 


Unexcelled Self-Taught Books. Languages, useful 
arts, entertainment, ete. Send for catalogue. Universal 
Book Co. 18 Division St, New York City. 

10 Cents Will Bring 6 Issues. Sample copy free. 
The Circulet, Portland, Connecticut. 

Electricians’ Examinations: Book of questions and 
answers with diagrams, symbols, tables, notes and for- 
mulas for preparation for license. $1.25 by mail 
Aaron Shapiro, 132 West 24st St., New York. 


Sex Books for Adu’ Illustrated catalog 4с. 
ta: & 
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Business Opportunities 
Be a Detective. Travel, Excellent opportunity, Fascine 


ting work. Experience unnecessary. 
nettles American Detective System, 


м. 


Particulars free, 
1968 Broadway, 


pP T PEE С 

Our Associates are building $5,000 to $10,000 in- 
comes, or better. One reports $34,523.43 earnings last 
year. Another cleared $8,039.07 in March. ‘Names 
of these and many others on request. Our book tells 
al. Get it today. American Collection Service, 811 
Cass Bullding, Detroit. 


Chemical Expert will furnish formulas and trade вес- 


Tets. All lines. Lists free. W. L. Cummings, Ph.D., 
238 Gordon Ave., Syracuse, N. Y. 


$10 daily refinishing chandeliers, brass beds, auto- 
mobiles by new method, without capital or experience. 
Freo paticulars and proofs. Write today. Gunmetal 
Co., Avenue D, Decatur, Ill. 


Big Profits Making Imitation Gems. Instructions, par- 
ticulars, 10c. Industrial Laboratories, Box 1341, Hous- 
ton, Texas. 

We have room for a few more at $1 a month, to 
complete our pool from which with good reasons we 
expect to make each $1 grow to $1,000 іп 3 to 4 
months. If you want part of this snap address: 2, В. 
Kiernan, Beatty, Nevada. 


'"Money-Talks." The Business magazine published 


for progressive people. Send for sample copy. P. O. 
Box 236-B, Newark, New Jersey. 

















Why Many Men Are Old at Forty, our illustrated 
free booklet holds much of interest to men troubled 
with headache, sciatica, painful and tender feet, dis- 
turbed slumber, prostate gland disorder and other 
painful conditions peculiar to men of middle age and 





past. Write today for your copy, it will be sent free 
without obligation. Address Electro Thermal Co., 4526 
Main St., Steubenville, Ohio. 

Signs for Stores and Offices. Entirely new. $50 


week easily made. Assorted working samples 25е. 
Chicago Sign System, E. 326 River St., Chicage. 


Agents—New Invention. Harper's Ten-Use brush set 
and fibre broom. It sweeps, washes and dries up- 
stairs windows, scrubs and mops floors and does 5 
other thincs. Bic profits; easy seller. Free trial offer. 
Harper Brush Works, Dept. Z, Fairfield, Towa. 


Join National Institute Inventors, 118 Fulton, New 
York City, strong protective membership society. Will 
secure, develop, manufacture, market patents. Dues $10. 
Booklet free, 


A High Class Man, able to finance himself, will be 
given a valuable exclusive sales contract for Renulife 
Violet Ray Generators for home use; nationally adver- 
‘tised, 35,000 in use. Splendid opportunity to build 
permanent, profitable business in this territory. Write 





Дене Electric Co, 211 Marquette Bldg., Detroit, 
en. 
Substantial Manufacturing Corporation wants capable 


men to establish branch and manage salesmen; $300 
upward necessary. 7111 allow expenses to Baltimore as 
explained. — Address Secretary, 343 St. Paul Place, 
Baltimore, Md. . 
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Earn $150 to $300 a Month and Up! 


The trained man commands big pay because he knows. Не can do more and is worth more, and in business for himself he make: 
up to a month and more. : 

| Earn While You Learn 
Every day you delay taki up this course you are losing money So don't wait. Come in as soon as possible. We maintain a Welfan 


Department which will aid you in getting a spare-time job at which you can earn some money towards paying for your course -whil: 
EY you are learning. Clip that coupon and write tonight hr the big free catalog. 
6 . . . 
e. Free Courses in Auto-Electricity and Business Management 
^ Write tonight for details on how to get these courses without extra charge. Either one is worth the price asked for all three. We hav: 
Presiden ^ Electrical in the .. Ignition, , З and repairing — all 
one and мао ер pu for this bis-paying branch of АЕ Сс of our graduates have gone into business for them 
% То assure Coyne graduates making a success in business we have arranged with one of America's oldest and best schools c 


students in how to succeed in the business world. You this trai , Worth a: 
St., Chicago, Ш. ^&. much as the electrical course, absolutely free of cost if you-act quickly. Write tonight for details, - | 


ШШШ course and боку Sy Immediate Action Necessary | 


course asinen ~ Don't put off taking action. You'll never get anywhere unless act. In 98 days you can « 
free. она € that will increase your earning powers two to ten times. ‘ou want big pay — you want to make a succes: 
^h whatsoever. That coupon starts you. It will bring you our big illustrated catalog and full particulars on how to get 








sss NO Bennett W. Cooke, President 
venen м Trade.and Engineering Schools 


Dept. 2-Y 39-51 E. Illinois Street, Chicago, Ill. 
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Innovations in Sensations 


craving for pleasurable sensations, as the human 


IVILIZATION, as we well know, brings with it 
a host of novel diseases as well as pleasures. The 
race advances, becomes more and more pro- 


nounced, for reasons only imperfectly understood 
today. Among animals and insects r| ишга] sensations 
such as those due to music are not at all developed, or very 


little. Music, altho heard perfectly by a horse or a dog, 
leaves but little impression upon them, altho certain notes 
will make a dog howl. Rhythmical music, however, will 
leave him_unresponsive кз узт it will stir the human 
deeply. Шапи; another rhythmical expression, is un- 
known among all animals, man being apparently the only 
living being who can practer and enjoy it. Rhythmical 
sensations are enjoyed by all mankind; even the lowest 
aborigine has his tom-tom music and his sacred dance— 
prude to our understanding—but well developed neverthe- 
ess. 

Music, as we understand the term, is of but recent origin. 
The ancient Egyptians, the Hebrews, the Greeks, 
their so-called chants, but they were simple and uncom- 
plicated. Tho rhythmical dancing was well developed 
among the Greeks; it was accomplished without the use of 
real music. Rhythmical beating of drums, or blowing of 
short horns, formed the sole accompaniment as a rule. 

As it took the race several thousand years to learn and 
cultivate a taste for music, and as the onmarching civili- 
zation will most assuredly evolve new pleasurable sensa- 
tions, one may wonder what the next development will be. 

As а matter of fact it has arrived already. Its name is 
Color-music. Color-music simply transposes two of our 
senses. It substitutes the eye for the ear, but the rhythm 
remains. Every audible note has its complement in a cer- 
tain color. If these colors are displayed before our eyes in 
the same periodical manner as ordinary musie, we obtain 


the same sensation—or a greater one, if we combine color 


plus music. Few people as yet can appreciate color-music, 
it is still new and its technique is not perfected, altho we 
are already building ‘‘Color-organs’ and the like. 

Will we stop here? Not at all. We can still transpose 
the ear for the touch. The writer recently showed this in 
his Physiophone where ordinary phonograph music was 
transformed into electrical impulses, which latter were felt 
by the hands. There was of course here no audible music— 
nothing was heard—but the rhythm was faithfully pre- 
served. Thus it was possible with but little practice to 
Reuven different pieces of music, were they a march or 
a waltz. : 

How about the sense of smell? Can we transpose music 
into smells, or rather odors, scents or perfumes? To be 
sure it is possible, but it will be difficult to convey а so- ata 
of odors to our audience. But with pipes scattered thru 
an auditorium and powerful blowers as the ‘‘odor-organ,” 
it seems not so difficult. The trouble will be to find the 
proper odor for each note. Thus, to decide if A-flat is re- 
presented by jasmine, or violet, or attar of roses, may pre- 
sumably be left to the future poet-musician. 

This leaves us with the last of our senses—taste. Can 
we transpose music into taste? Why not? Our ever-ready 
servant electricity may solve the problem. We can al- 
ready taste radio messages, so why not music? We krow 
that placing two wires from a dry cell on the tongue gives 
us a sour sensation—taste. By using different metals, 
different tastes are had. Thus copper gives an acrid- 
metallic taste, silver a clean-sour taste, etc. Suppose we 
make a “comb” of many metals and conductors to each of 
which a wire is attached. The comb to be placed into the 
mouth so that it lies on the tongue. By a little exneri- 
menting we will readily transpose music into gustatory 
sensations—and not to make a pun—we will now be able 


to suit everv taste! 
H. GERNSBACK. 
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Let Terrell Croft 
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A Big Pay Job 


BIG SALARIES are paid in the electrical field for expert knowledge. 
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The Croft Electrical Course 
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O you want up-to-the-minute information on modern electrical practice? 
Have you an electrical problem that defies solution? 


You will find it in Croft. 
Croft will give you the answer. Do you 


want a bigger, better-paying position? Croft will help you. 


Fit yourself for a bigger position by knowing electrical 
practice complete—inside and outside work—central sta- 
tions and the whole subject. 
will take you in quick, easy steps from the simplest prin- 
ciples to the complete and economical operation of a great 
The Croft trained man is in demand—he 
wins because he knows the "why" and the "how" of modern: 


zentral station. 
electrical practice. 


Can you answer these 


questions? 
1. Are you sufficiently fa- 
miliar with the operating 


principles of motors and gen 
erators so that you can lo- 
cate and correct their trou- 
bles with a minimum expen- 
diture of time, thought and 
work? 

2. Can you lay out the wir 
ing in your plant so that it 
is in accordance with the 
best practice, both electric- 
ally and mechanically ? 

3. If you have a room or 
building to light can you 
select the lamps properly and 
choose the correct reflectors 
and locate the units at the 


right heights and in the 
proper positions? 
4. Do you know enough 


about electric circuits so that 
you can figure wire sizes, re- 
sistances, and the like? 

5. Оо you really under- 
stand the principles of alter- 
nating currents and  alter- 
nating-current circuits— 
power factor, inductance, re- 
actance, impedance, permit- 
tance and the like? 

6. Аге you familiar with 
the modern electron theory 
of electricity which now rend- 
ers easily understood so 
many things about electricity 
that were obscure formerly? 
7. If you have to wire an 
old building with concealed 
wiring, do you know just 
how to go about it? Do you 
know all the  time-saving 
stunts in fishing wires, bor- 
ing raceways, and how to 
make the tools required? 

8. Do you know the 
National Electric Code Rules 
and the reason for their 
adoption ? 

9. Can you design a magnet 
winding? 

10. Can you 
metric graphs? 
The Croft Library answers 


read photo- 





Croft will teach you. 


He 
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been gained by shirt-sleeve contact with electrical problems. 
He has worked his way up írom the bottom to the top— 
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All subscribers to the CROFT 
SERVICE recelve the Croft Library 
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ard electrical HOME STUDY 
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cate giving them the privilege of con- 
sulting Terrell Croft and his staff of 
engineers for a period of TWO 
YEARS on any electrical questions 
that may arise in connection with 
their study of the Course, In other 
words, the SERVICES of an expert 
«lectrical engineering organization are 
placed at the disposal of the student 
to insure his rapid progress and cer- 
tain suecess. This is a feature which 
alone is worth more than the price 
charged for the library. 
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price for sound electrical training. The 
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of the best correspondence courses with 
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ume it is possible for us to maintain 
a very low price and yet give the 
subscriber everything he actually needs 
to make himself an electrical expert. 


10 Day Free Trial 
Small Monthly 


Payments 


We are so certain that you will 
find the CROFT COURSE and SER- 
VICE superlor to any other method of 
studying electricity that we will gladly 
send the entire set of textbooks to you 
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Learn beyond the shadow of a doubt 
whether or not they can be of HELP 
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other methods of teaching electricity. 
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Books and Service BEST in any TEST. 
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A. New Color-Music Instrument 


extraordinary instrument has 
been invented by William 
Maulsby Thomas, of Los An- 
geles, which produces what he 
terms wnison color-music. He 
is an old investigator and the inventor 
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By EDWIN HAYNES 


corresponding to notes of the musical 
scale as they are sounded upon the key- 
board manipulated by an executant. Its 
capacity is limited to the production in 
sequence of colors without form. 

The new instrument is compact and 


the several geometric figures assemble 
themselves into a sequence of symmet- 
rical multicolored forms, of great variety 
and beauty. 

The  unison-color instrument, like 
many other important devices, is tech- 
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FILTERS, EACH NOTE ACTUATES 
ONE-OR MORE CAN BE THROWN. INTO THE LIGH 
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ITS OWN COLOR PLATE 
The Interpretation of Music in Colors Has Been Tried Before, but the New Ap 


Has Just Been Perfected by a California Inventor. 


One of the Principal Uses for This Apparatus Lies in the Fact That the Deaf May ‘‘Hear.” 
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ratus Here Depicted for Automatically Converting the Various Notes Sung or Played 


All That Deaf People 


Would Have to Do Would be to Learn tlie Color Pattern Alphabet Devised by the Inventor, and Then They Could Enjoy All the Subtle Blending of Musical Notes, 


Sim 
Con 


Tuning Forks of Different Pitches; the Tuning Fork Which 


by Observation With Their Eyes. As Each Note or Chord Impinges Upon the Microphone, the Telephone Receiver Repeats the Sound Into a Closed Chamber, 
esponds to the Given Note Closes a Circuit Thru a Magnetically Actuated Color Filter. 


The 


Various Color Tones Then Pass Thru the Geometroscope and Appear on the Screen in Ever-changing Patterns. 


of several important mechanisms and 
processes. His recent activities have 
been devoted to problems relating to 
color music and color photography. 
The unison color-music instrument 
marks a great advance in all respects in 
the translation of music into colors. Its 
predecessor, the color organ, a ponder- 
ous, costly mechanism, is insignificant 
by comparison, with regard to the re- 
sults obtained. The color organ projects 
upon a screen colors of the visual scale, 


comparatively inexpensive—so compact 
that it can be enclosed in a portable case. 
By adjusting relations between sound 
vibrations and light vibrations transla- 
tions are made automatically, not only 
of music but of all kinds of sounds. An 
interesting feature of the unison color- 
music instrument is that it gives each 
note of the musical scale a distinctive 
geometric figure and definite color, so 
that when an orchestral performance is 
translated and projected upon a screen 
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nically extremely simple and easily op- 
erated. A sensitive electro-microphone 
is placed on a standard near the singer 
or singers or the musical instrument or 
combination of instruments. In a thea- 
ter or music hall, the microphone is con- 
nected by wire with the color music in- 
strument, which is enclosed in a case 
about eighteen inches in each of its 
three dimensions, placed in the balcony 
just as is a projector for the production 
(Continued on page 786) 


Electrolytic 


HE U. S. Bureau of Fisheries is 
authority for the statement that an 
adult teredo, the 
pesky little borer that 
destroys thousands of 
piles yearly, is capable 
of producing approxi- 
mately 100,000,000 eggs 
per season—in moderate 
climates the embryos 
can become free swiin- 
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ming within three hours after the eggs 
are laid, and the larvae reach the adult 
stage in thirty days. 

The anatomy of the teredo provides that 
the only food it can use must come from 
the infusoria obtained from its supply of 
sea water, which is obtained thru one of Its 
tails or siphons. The teredo is compelled 
to have a constant supply of sea water to 
sustain its life. The process we describe 
impregnates the sea water with a strong 


and Finally Returning Thro 


Destruction 






ooden Piling Is Said to be Ve: 
Is Conducted Along the Ins 


Larvae. 600 to 800 Piles Can be Treated per Day. 


solution of chlorin, and kills the teredo. 

A floating plant, because it can be trans- 
ported, is adaptable for general use, but 
permanent wiring can easily be applied 
when so desired. A generator of heavy 
amperage and low voltage capacity is used. 
Flexible wires are dropt from lateral wires 
fastened to the wharf capping, either 
alongside or with a few turns taken around 
the piling. In the depth between the ma- 
rine bottom and the suríace, electrodes are 


Little Borer, the *'Teredo," Which Destroys Thousands of Wooden Piles c meas de 
m the 


Successful. The Electric Current Aree fro 
ted Wires Leading to the Top of the Pili 

К ag ugh the Water to the Metal Ground Plates, or Hull of the 
The Electrical Action Along the Wires Encircling the Piling Liberates Chlorine Gas Which Kills the Teredo as Well as the Eggs 


of the Teredo 


spaced on the flexible wires in such a 
manner as to provide for the generation 
and proper distribution of the products of 
electrolysis. 

The number of piles that can be treated 
simultaneously depends upon the electrical 
capacity of the plant. An 
ordinary sized plant can treat 
600 to 800 piles per eight- 

hour day. 
The percentage of electro- 
lytic germicide or chlorin 
which diffuses 
| to the bottom 
Ў > ` is relied upon 
to accomplish 
the immediate 
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destruction of the eggs and larvae always 
to be found in large numbers around all 


infested piling. The same in solution ac- . 


complishes the immediate destruction of 
the adult wood borer. 

Reattack and the necessity of repeti- 
tion of treatment is guarded against by the 
periodical microscopic examination of test 
pieces of sawed lumber submerged to the 
marine bottom and also spiked to piling 
at the low water mark. 


Sunset as a Clue to a Hurricane 


The splendor and enchantment of the sun- 
set are proverbial—one poet comparing the 
glowing hue to a turquoise—but it remained 
for R. M. Dole, an observer of the United 
States Weather Bureau, to discover that a 
lurid sunset is a clue to the presence, either 
near or remote, of a tropical storm. Sea 
swells, swiftly moving upper clouds, and an 
increased velocity of the wind, are common 
warnings of an approaching storm, but a 
fire-colored sunset frequently precedes these 
by twenty-four to forty-eight hours. 

Wireless communication is an agency for 
fixing the location of tropical and local dis- 
turbances, but owing to the small diameter 
of some storms they may be undetected by 
vessels equipped with radio apparatus. 
Hence weather observers look for other indi- 
cations, and while searching for signs at 
Wilmington, N. C., the representative of the 
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Weather Bureau established the conclusion 
that a lurid sunset is a token of atmospheric 
disturbances. Fora period of three days the 
brilliancy of the sunset was markedly evi- 
dent. These warnings proved correct—a 
visitation of a wind vith a velocity of 33 
miles an hour ultimately spent its force in 
the vicinity of Wilmington. At the beach 
the wind was converted into a gale traveling 
at 60 miles an hour—blowing down a house 
—and captains of vessels reported its speed 
at sea to be 90 miles an hour. 

The lurid painting following the descent 
of the sun into the “valley” is of brief dura- 
tion—and the intensity of its fire-like hue 
seems to be gaged by the strength of the 
tropical disturbance. The awe-inspiring 
sunset, admired by the layman, is not to be 
confused with the luridness of the color when 
storms are spending their fury. Bright- 
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colored sunsets are traceable to a variety of 
causes—volcanic dust, cold and warm waves, 
and approaching circular storms. The fire- 
colored glow during the hurricane season may 
combine with othersigns—such asclouds mov- 
ing from uncommon directions and possibly 
sea swells—to make unmistakable the warn- 
ing of the existence of a tropical disturbance. 

Storms of small diameter may be revealed 
in no other way, until their fury is present 
with such force, as to render safeguards use- 
less. Hence weather observers in the future 
will watch for this valuable clue especially 
at beaches where ample harbors are not 
always available. The exposure of the con- 
gested beaches is a condition suggesting ut- 
most precautionary measures to urge the 
floating population to repair to safety before 
the hurricane, possibly attended by strong 
squalls, and torrents of rain jeopardize life. 
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Insects as Jewelry 


By Dr. ERNEST BADE 


66 ASHION is Law,” and тап 
follows its demands without 
question. This most peculiar 
and changeable of rulers holds 
its sway also over both the 

organic and the inorganic worlds, altho 

as far as animals and plants among 
themselves are concerned, it is unknown. 

The bird still builds its nest as in former 

generations, the lily on the field still 

clothes itself during the flowering season 








Did You Ever os ed Think 
That Some of the Fine Jew- 
elry Worn Nowadays Is 
Manufactured from Real 
Insects, Such as the Beetles 
Here Illustrated? Such Is 
the Case, However, Odd as 
It May Seem, the Bri 

Colored Beetles of Various 
Species Being  Thoroly 
Cleaned, Then Preserved 


Other Insects are Electro- 
Plated with Gold or Other 
Precious Metals. 





with the same gorgeous material, which 
is neither spun nor woven, the same it 
was in the time of Solomon. But where 
plants and animals come in contact with 
man, where they come under his influ- 
ence, his protection, his care, there they 
are thrown under the bane of fashion. 


The various people of South America 
have enjoyed ornamental beetles for 
ages, and in the tropical regions with 
their incomparable profusion in metallic 
and glittering beetles, such use probably 
originated. These animals with their 
hard outer skin of chitin are admirably 
adapted for this purpose, for the chitin is 
a kind of a nitrogenous “wood,” which 
is attacked with difficulty by acids, and 
does not melt like horn in the flame, but 
only glows. It is practically indestruct- 
ible, and its surface is often beautifully 
colored. 

Some of the ground beetles glow with 
a golden shimmer; others, the square- 
heads, also known as hammer-heads or 
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flat-headed borers, are provided with 
thousands of emeralds, and the Chrys- 
omelid shine metallic colors. 


in fai 
And in addition how different is the sur- 
face of the wing covers of the various 
beetles, dotted, spotted, ribbed, and pit- 
spined, 


ted, knobbed, and 









flattened, 





rounded; some are light or brightly col- 
ored, while others are provided with 
delicate tints of the most varied hues. 
The European beetles suitable for or- 
namental purposes are used in their nat- 


Hoplia coerulea, a 
French  bettle has silvery colored 
wing covers. The two French rose 
beetles, Cetonia aurata and Cetonia spe- 
ciosissima, are also much in demand for 
this purpose. Asia provides us with the 
Indian species, Sternocera, especially 
Sternocera aquisignata, which has an 
emerald green thorax with darker wing 
covers, the latter being not quite cop- 
pery in appearance. South America gives 
us numerous ornamental snout beetles, 
while Australia sends us many species of 
Anoplognathus. 


These wonderful beetles are simply in- 
troduced into a brooch or used as a stick 
pin, but fashion decrees that all kinds of 
native insects can be used as well if 
they are plated. 


ural condition. 
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When caught the beetles are placed in 
the poison bottle, after which they are 
dried in the air. A piece of thread which 
has been weighted is attached to the in- 
sect, and the beetle is then submerged 
in a solution of silver nitrate (1 gr. of 


silver nitrate dissolved in 30 cc. of 
water). In this solution the animal 
should remain 5 minutes. If they are 


at all hairy trouble will be caused by the 
air bubbles which adhere to the beetle. 




















One Method of Mounting a 
Fine Specimen of Beetle Is 
Shown in the Center Cut 
Above. The Upper Left 
Hand Specimen Is a Tiger 
Beetle, ile the One Di- 
rectly Above Is Known as a 
Chrysochus Auratus. The 
Three Lower Specimens 
from Left to Right are— 
Dicerca Divaricata, Sterno- 
cera Bertolini and Calosoma 
Scrutator. 


In this case the insect is first suspended 
in denatured alcohol where it is gently 
moved about until all of the air bubbles 
have risen to the top. Then it is placed 
in the silver solution. When this opera- 
tion has been accomplished the beetle is 
hung in the sun to dry. 

Now a large glass jar is taken (a tin 
can with a cover will do), and after 
placing some iron sulfid in a small dish 
and covering it with a dilute solution of 
sulfuric acid, it is placed in this large 
receptacle, the beetle is suspended over 
the small dish and the jar loosely stop- 
pered and placed where the fumes of 
hydrogen sulfid, which are generated by 
the iron and the acid, are least likely te 
be noticed. The fumes change the solu- 
ble silver salt into the insoluble silver 
sulfid. Тһе gas must act until all of 
the silver nitrate has been changed to 
the sulfid. Then the beetle is slightly 
washed in water and it is ready for the 
plating solution. 

(Continued on page 776) 


Oddities of 1,000,000 Volt Transmission 


NE million volts of alternating 
potential may be not such an 
uncommon quantity in the near 
future, when electrical engineers 
have worked out some of the 

details met with in applying such a tre- 
mendous electric pressure as this for 
transmitting energy over wires. The 


electrical experts of the General Electric. 


Company recently demonstrated the trans- 
mission of power at a potential of 1,000,000 
volts оуег а short distance, at Pittsfield, 
Mass. Previously it was thought that 
about one quarter million volts, which is 
used at present, represented the practical 
limit in high potentials for transmission 
lines, owing to the considerable loss due to 
brushing or corona as it is termed by en- 
gineers. High voltage transmission lines 
carrying potentials of 30,000 volts or more 
invariably show a blue glow all along the 
wires at night, and one of the principal 
problems which the engineers at Pittsfield 
tackled, in trying to utilize 1,000,000 volts 
for power transmission, was the reduc- 
tion of this corona or brush discharge loss 
to an economical minimum. 

Fig. 1 in the accompanying illustration, 
shows the gigantic size of the steel towers 
and insulators necessary to carry a 1,000,- 
000 volt transmission line. The three wires 
shown are intended for а three-phase 
system. As recently pointed out by Dr. 
C. P. Steinmetz, chief consulting engineer 


for the General Electric concern, as well 
as by Mr. David B. Rushmore, one of the 


‘staff of chief engineers of the same con- 


cern, the conductors on the 1,000,000 volt 
transmission system will have to be sep- 
arated about 100 ft. to prevent leakage 
of electrical energy between the wires, 
and the wires would also have to be sup- 
ported at least 100 ft. above the ground 
to prevent leakage, etc. The insulators 
used for high voltages such as this are 
made up of a number of porcelain disks 
having their under surface ribbed to in- 
crease the length of leakage surface. 

As Mr. Rushmore further stated, “If 
a man should get too near to a wire 
carrying a million volts with his umbrella 
up, he might get into trouble. Of course, 
in practise, the wires would have to be 
suspended high enough to remove any 
danger, but here again is an economic 
drawback to tensions of this magnitude. 
If a man stood beneath the wires and 
were insulated from the earth, his hair 
would stand right up in the direction of 
the wire. If his feet were in direct con- 
tact with the earth, he would probably 
notice a tingling sensation.” If a man 
should stand within 30 to 40 ft. of such a 
1,000,000 volt line and held a well insu- 
lated lamp socket, as shown in Fig. 2, 
having one of its wires grounded to earth 


‘and the other wire sticking up in the 


air, sufficient energy would be collected, 


due to leakage thru the air, to light the 
lamp. 

We have not read in the reports con- 
cerning the 1,000,000 volt transmission 
scheme, as to what would prevent a per- 
son from stealing electrical energy from 
such a system, in the: manner shown at 
Fig. 3. It is a well-known fact" that, 
if we place a wire parallel to a telephone 
or electric power circuit for a short dis- 
tance, the fluctuating electric currents in 
such a circuit will induce in the wire 
running parallel to it, a secondary current. 
The distance separating the original trans- 
mission circuit from the secondary or in- 
duction circuit, will be greater the higher 
the voltage in the first or energizing cir- 
cuit. Thus it is conceivable, that a person 
might have a wire running parallel to 
such a high potential line either on the 
ground, on a roof, or even inside a build- 
ing and pick up sufficient electrical energy 
to light lamps and do his washing. Who 
is going to meter his wattage? 

As outlined by experts and illustrated 
at Fig. 4, there are many peculiar aspects 
of the question, when it comes to handling 
such voltages. The more rarefied air be- 
comes,’ the better it conducts. At high 
altitudes it is easier for the current to use 
the air as a conductor and break away 
from the wire in a larger corona. This 
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Prof. Einstein Has Novel Observatory 


HE accompanying photographs show 
the unique astronomical observatory 
recently built at Telegraph Hill, 

Potsdam, Germany, which will serve as 
an experimental testing station in checking 
up the theory of relativity worked out by 
Professor Einstein. Here the great mas- 
ter of astronomical mathematics will 
study the heavens as they have never been 
studied before, in an effort to prove the 
successive points in his new theory of 
relativity. This observatory will be used 
also as an important experimental station 


In Connection with the First Inter- 


national Congress of Astronomical 
Societies, Whose Proceedings Opened 
Recently at Potsdam, Germany, This | 
Special Tower Telescope has been 
Constructed to Test the Einstein The- 
ory of Relativity. Describing the 
Tower Telescope Dr. Friendich Stated 
That the Type Chosen was That of the 
American Hale Telescope Which Gives 
Measurements of Great Precision. 


of the Astro-Physical Institution of Pots- 
dam. 


In connection with the First Interna- 
tional Congress of Astronomical Societies, 
whose proceedings opened recently at 
Potsdam, a special tower telescope had 
been constructed to test the Einstein 
theory of relativity. Professor Einstein 
himself attended the Congress, and among 
other scientists present were Professor 
Eddington, of Cambridge, Father Cortie, 
S.J., of the Stonyhurst Observatory, and 


Dr. Friendich, of the Potsdam Astro- 
Physical Observatory. Describing the 
tower telescope Dr. Friendich stated that 
the type chosen was that of the American 
Hale telescope which gives measurements 
of great precision. The coelostat rests on 
a wooden tower, 46 ft. high, encased in 
a stone tower, and at the base there is a 
fully equipt modern physical laboratory 
the temperature of which is maintained 
constant. The structural design of the 
tower is the work of a Berlin architect, 
Erick Mendelson. 
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Science on the Stage 


COLORED LIGHTS CHANGE STAGE SCENE 


RE the present-day methods of 
changing scenery on a theatre 
stage soon to become things of the 


past—to take their places beside 
other antiquated devices and cus- 
toms that have given way to the rapid 
march of progress? This may be difficult 
to answer at the present time but it looks 


This garden scene is beheld when illuminated with blue light; both scenes being painted on the same canvas. 


as if the trend of events were heading that 


way. 

; We are led to this belief after witnessing 
a scene shown in the “Greenwich Village 
Follies, 1921," now current at the Shubert 
Theatre, New York. It is an episode 
called “When Dreams Come True," played 

Richard Bold and Rosalind Fuller. 

is is known as a transformation scene 
and it is one of the most remarkable novel- 
ties of the stage ever introduced. It opens 
up new vistas into the land of make-believe 
and it puts within the reach of the drama of 


Google 


By ERIC A. DIME 


the future, possibilities never attempted 
or accomplished until the present time. 

The scene in question opens with two 
oung lovers on the stage. They are sing- 
ing the song “When Dreams Come True.” 
The lover tells his sweetheart of a land. 
where romance reigns—the dwelling place 
of lovers true. Both of the young people 
wish that they lived in this land of Elysium 





where happiness is found on every side. 
The scene in which the lovers first appear 
shows the interior of a fashionable salon. 

At the conclusion of the song and in the 
fraction of a second, the scene changes. 
The audience now sees a beautiful and 
enchanting garden, bathed in the soft glow 
of a full moon. The lovers stand under a 


the salon. During this transformation 
even the costumes change in appearance. 
All these changes are accomplished with- 
out the shifting of a foot of scenery 
on the stage, without lowering the 
proscenium curtain and without darken- 
ing the theatre. On the other hand the 
transformation is accomplished by 
means of harmonious combination of 
light, color and 
design. The 
work is the cre- 
ation of Nicolas 
V. de Lipsky, a 
young Russian 
artist who has 
devoted a great 
deal of his time 
ех p ertmenting 
with photogra- 
phy and the use 
of colored lights 
on superimpos- 
ed scenic paint- 
ings. 
‚ Mr. de Lipsky 
is able to pro- 
duce the trans- 
formation scene 
by having two 
or more pic- 
tures painted on 
the same prop. 
Then by flood- 
ing the canvas 


scenes on the same canvas. To 
from опе · scene to another it is 
necessary to switch off a set of electric 
lights of one color and switch on a set 
of another color. This, of course, 
is done in a fraction of a second and nat- 
urally appears a decided mystery to the 
audience, who may not be familiar with the 
- +» 


dome supported by pillars, representing the science of light and colors. 

Temple of Love. In the rear one sees the The transformation scene can be carried 

massive walls of the temple. Again there so far that even the is personae 

is, an instantaneous change of the scené. may be made invisible on the stage in the 

and the lovers-Radh——— Snr is (Continued on page 746) 
ee 
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New York's Musical Com- 
edy Success, “The Music 


| 
S f. 








Box Review," Boasts oí a 


Remarkable 


Each Pearl Is Treated With 
Radium. Luminous Paint. 





"Pearl Ballet.” 
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When the Lights аге 
Winked Out, the Audience 
Beho!ds the Startling Scene 
of the Ballet Members Out- 
lined in Glowing Pearls. 
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Miss Velma Tilden, of San Fran- 
cisco, is Shown Attempting to 
Cross San Francisco Bay in Shel- 
don’s ‘‘Water Walker.’’ The 
“Walker” is Built of Sheet Metal 
and Consists of Two Pontoons 
Sliding in a Frame Work. Hinged 
Metal Fins Fold Back and Slip 
Thru the Water as the Walker's 
Foot Pushes the Pontoon Ahead. 


One of the Smallest Motor 
Scooters, Known as the 
Golem, Recently Seen on the 
Streets of Berlin, The Euro- 
ans arc Far Ahead of Us in 
volving Low Priced Passen- 
er-Carrying Motor Vehicles. 
erican Engineers аге 
Watching Them With Inter- 


x 


The ngaphone 
nates the Mouthpiece and іп 
Its Place a Transmitter is | 
Placed Against the Larynx 
When Speaking, so That | 
the Voice Vibrations of 


Auto Thieves 
ware! This 
Safety Ala 
sists of a 
Disc Holder on the 
Mud Guard of the 
Car, Which Puts 
the Engine Entirely 
Out of Commission 
To Get the M 
chine Started Again 
a Round Disc is 
М Placed in the Ma- 


chine Upon Һер 


Removal of the 
Diamond Disc. 
f£ Kevstone. 


ing Auger onf 


the End of a 
Twelve-Foot 
Geared Shaft 
Mounted on the 


1 The Photo Above Shows the 
‘Oral” Water Level Re- 
corder by Means of Which 

Zi the Level of Water is Re- 

I| corded by a Phonograph Ac- 
tuated a v Novel 
Manner Over a Telephone 

“Wire. One of the Important 
Things to Know at All Times 

T} ibout Hydro-Electric Plants 


Ind Reservoirs is the Exact 


"| Height of Water in Storage. 


An Interesting German шр 
namical Testing Plant. e 
Thrust of the Airplane Propeller § 
May be Accurately Measured 
"c the Velocity With 

e Truck is Propelled, 


Electricity Shines Shoes. Here's the New Way, an “‘Air- f 
Felt" Electric Shoe Polishing Machine Exhibited at the 


New York Electrical Show. 


It Is Claimed the New 


Machine Does Not Hurt the Clients’ Feet, Polishing a Pair 
of Boots in Two Minutes, With Less Paste Than Ordinary. 





Without Residue 


By CHARLES S. WOLFE 








AVIDSON stared questioningly at 
Fenner. Smiling quizzically, Joe 
lit a cigarette with great delibera- 
_tion—he was expert іп the art of 
irritating the ief—and leaned 

back comfortably in his chair. “Let's begin 
at the beginning,” he said, calmly. 

The Chief of Police vented his disgust in 
ам ашке snort, and ee: жы 
all right,” in resi plessness, “by а! 
means let's mart Коп there." 

Thru half closed eyes Joe watched a 
smoke ring idling aloft. “It's been sixteen 
weeks since you sent me to Grory,” he 
began, slowly. „ i 
it d Pad 25 said pp mag DESI 

i culty I supprest a grin. e Chi 
wanted all his Cases settled within twenty- 


ose Google 


mee 


LE Li 


four hours, and I re- 
alized that those six- 
teen weeks were as 
a rankling thorn in his 
flesh. 
"Were it not," Fenner 
leaned forward to tap the 
table top with an emphatic 
forefinger, ‘‘Were it not for the 
unusual features of the case, I 
most certainly would have had 
nothing to do with Grory and his 
affairs." Fenner's lip curled scorn- 
fully. ‘‘He is simply despicable.” 
"Nevertheless," Davidson replied, 
doggedly, ‘‘His safe had been burglar- 
ized, and as officers of the law it is our 
| , duty to bring the burglars to book.” 

/ Fenner side-stept the proffered ar- 
gument. "T'll review briefly the cir- 
cumstances,” he said, wearily, ''un- 
lovely as they are. Grory is a 
millionaire. More dollars than sense 
oy a whole lot. His infatuation for the 
dancer, Naida Roner, was, I learn, a scandal 
in his set. And if you know that gang you 
will admit that they are not easily scan- 
dalized."' А 

“None of our business," mumbled David- 
son, still on the defensive. 

"| suppose not,” sperd Joe, without en- 
thusiasm, “anyway, finally, they announced 
their engagment. With the wedding date 
set, and preparations for the event well 
under way, Naida experienced a change of 
heart.” 

“Because she met another man,” mur- 
mured Davidson, sarcastically. 

“Quite so,” said Fenner, without emotion, 
“It is none of our business.” 

The Chief glowered suspiciously at the 


mask-like face, but contented himself with ` 


an ominous rumble. 

ere continued the other, "she 
terminated hér engagement to Grory ab- 
ruptly. She threw a monkey wrench into 
the nuptfal machinery. She rendered the 
rupture quite final by the simple expedient 
of marrying another man." 

“Ancient history," commented Davidson. 

"Necessary  retrospection," countered 
Fenner, '"Grory was furious. He felt the 
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+ ++ Livingston, U; 
Friend, Disintegration. It 
Ca е Ray Thru an Arc One Day, ана Incidental! 
Other Thi Which I Choose to p to 

urrent 


Charges on the Atoms of Pa 

Able to Strike the Right Сот! 

Now You See and 

Apartment Under Grory's, Set up My Stuff, Shot My Ray into His 
Safe, for Metal Doesn't Influence it, and . . .' 





, Continued. ‘Just That, 
ould Fly Apart. le Passing a 
Myself, I bend diet rs 

t the 

Which Just Nullifed the 
: і у, Гте Never Been 
Чоп for Any Other Substance. 
Breadth of the Affair. I Hired the 


y Produced a C 


the 


sting-of ridicule. To him, egotistical ase 
that he is, his discomfiture was nothing short 
of a catastrophe. He planned -revenge. 
And before Naida was returned from her 
brief honeymoon, he struck. He sued her 
for breach of promise.” 

"Seems to me," Davidson was elaborately 
judicious, "He had some grounds.” 

"We'll waive that,” exclaimed Joe, im- 

tiently, “Не was a poor loser, that's all. 

he man Naida married was one of his own 
set, a chap with enough blue blood in his 
veins to establish a dye house, and not 
enough money in his pockets to buy a glass 
of near-beer. Grory realized that he was 
in no position to stand an expensive legal 
battle, and he took advantage of the pair's 
helplessness. 

"Grory rested his suit on the evidence of 
a very foolish letter that Naida had written 
him during their mad escapade. It con- 
tained, he claims, an exprest promise of 
marriage and positive evidence of her in- 
tention to so marry. Having been out- 
witted by the little dancer once, he made 
up his mind that he would not be humiliated 
a second time. That letter was of prime 
importance in the prosecution of his suit. 
He took elaborate precautions to safe-guard 
it. 

“In his apartments he had a fairly massive 
safe. He removed from it its contents, 
taking them to the safe-deposit vaults of a 
nearby bank. Enthroned in solitary state 
in that big steel box in Grory's apartment 
was the letter. He had the safe electrified. 
Not content with that, he hired a small army 
of guards, at least five of which were always 
on duty before the safe. In other words, he 
erected a sort of a shrine to the God of 
Revenge. 

“It seemed impossible for any one to get 
to that safe and remove the letter. Yet, 
one night when С , returning from an 
orgy, went for a fond look at his treasure 
before retiring, it was gone! 

"Gone, with five guards surtounding its 
receptacle, and electricity forming a silent 
but powerful sixth. 1 have often wondered 
why Grory didn't die of apoplexy on the 
spot.” \ 

(Continued оп page 766) 


Perfectly Synchronized Talking 
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Used to Reproduce the Sound. To Produce a Sufficient 


graph Opened U 


of the Solenoid Motor, Shown at the Left, Which eee b: 


EDUCING talking motion pictures , 
R to a practical basis instead of mere 


theoretical designs and exhibitory 
rformances has been the work of a 
r. Orlando E. Kellum, of New 
York. The inventor has gone so far with 
this contrivance as to give actual exhibitions 
in.legitimate theaters in combination with 
regular moving pictures. They were re- 
cently exhibited in Town Hall, New York 
City. Anyone who has been fortunate 
enough to view any of the numerous per- 
formances which extended over a period of 
months, must admit that synchronism be- 
tween the picture and the spoken voice was 
absolutely perfect. Some nineteen inven- 
tions on the “Talkies” are the work of this 
man and there are many more coming. 


The device which is shown in the photo- ` 


aph com a phon ph, to the turn- 
Жди of which is Lorca gii special form of 
electric commutator or circuit opener and 
closer. This commutator has six segments 
and two brushes mounted upon it. Leads 
from each segment of the commutator pass 
to the synchronizer, which is, rigidly 
mounted upon the main shaft of a motion 
picture projector. This synchronizer is in 
the form of a solenoid (electro-magnet) 
motor, each solenoid being energized inter- 
mittently and progressively so that two of 
them are under constant energization nearly 
allthe time. In other words, before the cur- 
rent is completely shut off from solenoid No. 
1, solenoid No. 2 has, begun its power 
stroke. It has been found necessary to use 
additional power for driving the projector, 
since films фе been speeded up in the last 
few years. This is accomplished by an 
ordinary rotary motor working in conjunc- 
tion with the synchronizing motor and con- 
trolled by it, in that the rotary motor cannot 
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. would in any other case cause 


Movies 


By JOSEPH H. HRAUS 


ELECTRIC CABLE LEADING TO 
SYNCHRONOUS MOTOR 


ríect Synchronism With the Phonograph. 


travel above the speed set by the recipro- 
cating motor. 

A certain precaution is taken in the 
handling of this talking motion picture de- 
vice. In starting the machine, the needle of 
a phonographic tone arm is placed in a trans- 
verse groove which is incidentally quite 
deep, at the edge of the record. This groove 
communicates with a spiral, considerably 
wider for the first turn and a half than the 
other spirals upon the record. ‘The tone 
arm then connects to a large amplifyin 
horn, which is 6 ft. in diameter and made о! 
paper maché. In the throat of the tone arm 
an automatic damping arrangement may be 
found. This is for the, purpose of allowing 
the phonograph turn-table to speed up to 
the required number of revolutions and also 
of allowing the projector to flash the sub- 
title of the photo-play upon the screen. 
When it is time for sound reproductions to 
begin, this damper is automatically opened 
and immediately the sound is heard by the 
audience. Such a construction enables the 
orchestrà to play a few tunes without inter- 


-fering with their chords, because of the slight 


scratching always found on records, which 
uite a din. 
Another point of interest is that by employ- 
ing a player-piano roll-cutting device and 
taking a synchronous picture at the same 


‘time, an exact reproduction of the artist's, 


technique can be obtained and reproduced, 
with player-piano, or organ in unison with 
the film. By a similar procedure music suit- 
able for the different scenes of a photo-play 
may be furnished. 

Should the film become accidentally torn 
during its projection, a means is provided 
for again synchronizing the voice with the 
film, without the necessity of repeating the 
entire record. Several phonographs may be 
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The Set-up as Employed in the Production of Talking Pictures in New York, in Which an Ordinary Phonograph, Electrically Driv: Was 

" it Volume a Six Foot Horn Was Arranged in Back of the Moving Picture Screen. The Phono- 
Is Shown in the Insert at the Right. The Commutator Can be Clearly Seen. This Commutator Controls the Magnet Coils 
Means of a Shaft to the Regular Projector. 


The Projector Is Thus iven in 


employed and it is rather interesting to note 
that one talking machine may be thrown out 
of operation, while the other one will con- 
tinue exactly in accord with the first one. 
This advantage is ible because of the 
sound cut-outs in the throat of the horns, 
which permit the starting of a second 
motor at a certain predetermined time. The 
voice from this machine is then gradually 
superimposed upon the voice of the first 
talking machine, which has been operating 
up to the present time, and as the throat 
opening in one is made smaller, that in the 
other is gradually opened, and the result is 
that we are playing upon the second record 
while the audience does not know it. 

When it is desired to show a talking pic- 
ture, the operator on the sta merely 
changes the record and starts. the talking 
machines, when he receives a signal from 
the operator stationed in the booth 'or pro- 
үс room. Of course the film must also 

put in a predetermined position before 
any of the operations are 

Should any of the film burned out or 
spoiled, that portion must be replaced 
with a piece taken from a duplicate film, or 
if that space be but a few frames they are 
гаса by blank біт. А novel effect was 
exhibited to the writer. If a crank were 
placed upon the mechanism of the pro- 
Jector and an attempt were made to force 
the projector into a more rapid movement 
than its control by the synchronizer allowed 
for, the pressure exerted upon the crank 
was counteracted by a backward movement 
on the part of the synchronizer, which seems 
to have much the same effect upon the ma- 
chine as the resistance of an active 
scope. If one should on the other hand try 
to slow down the machine, he again meets 
with the opposite resisting force. i 


rmitted to run. 








The Glass City of To-morrow 


Without them, civilization would 

be forced to return to the tropics 

whence it came. They are the 
indispensable allies that man uses in his 
upward march. We have, however, by 
no means conquered completely such ad- 
verse elements as the heavy snows and 
piercing cold of winter. But science now 
proposes to bring about a change as effec- 
tive as tho we had bottled Italy's liquid 
sunshine, or Southern California's balmy 
breath. As a consequence, the city of to- 
morrow will bear little more resemblance 
to our present centers of population than 
a Zulu kraall now does to the present 
New York, Paris, or London. 

The coming city will be of glass—a vast 
hemisphere rising from plain or valley 
as if to challenge Nature in her work of 
creating hills and mountains. Yet this 
great dome will be simply · constructed, 
assembled on precisely the same prih- 
ciples that the Eskimo employs when, in 
constructing his igloo, he lays one block 
of ice upon the other, till his simple but 
admirably devised habitation is complete. 
To rear his metropolis, civilized man 
will use blocks of transparent glass, 
ascending tier by tier, and cemented to- 
gether. . 


RTIFICIAL heat and light have 
A made possible the modern’ city. 


ОГТ 


ТОЯ 


A 


The Glass Domed City of To-morrow Will be Like а таконе, 
8 e 


Yourself V y a Climate Like That of Florida or 
the Streets 


Sunshine Even on the Darkest Day. The Air Will 
- Mounted on the Columns. The Glass Ro 


By WILLIAM WALSH 


Strong columns of solid glass will serve 
for supporting pillars. Except for a 
great door here and there and removable 
sections to aid in ventilation, the vast 
structure will be as tightly closed as the 
old-fashioned beehive of twisted straw. 
Thru the transparent crystal the light 
and warmth of the sun and the beauty of 
the moon will find ready admittance, but 
the icy blasts from the north will be 
defied. 

There will be no steel frames or trusses, 
no iron or marble pillars—no shadows, 
therefore, will fall.by reason of the ad- 
mission of outside light. Dust and 


moisture will be excluded and to а soli- 


tary individual standing beneath the cen- 
ter of the dome, the silence would be as 
profound as that of the ocean depths 
where the Titanic sank. 

But this will be no city of solitude— 
no abode of a single inhabitant—for it 
will be filled with happy, carefree men, 
women and children, and humanity will 
here engage in its wonted activities with 
unaccustomed zest. 

Picture yourself arriving at the walls 
of this city some bleak morning in De- 
cember. А blizzard is raging and you 
draw your overcoat more closely about 
your shivering body as you step from the 
train. Passing thru a series of heavy 


со? а Heated by a Central Неа 


t in Perfect Condition as Wi 


Ylizzard May Rage al Heating 


glass doors, your nostrils are greeted by 
the warm scent of the tropics, the odor 
of flowers, and. the song of troupes of. 
birds is, heard everywhere in the exotic 
foliage. You note with some surprise 
that tho the skies outside were heavy 
with: snow, here the warm rich glow of 
sunshine seems to be everywhere diffused. 

Then you enter dressing rooms provided 
for visitors to this crystal city, and hav- 
ing donned a Palm Beach suit, you' set 
forth on your sight-seeing trip in an 
electric cab—gasoline automobiles are not 
permitted on account of their noise arid 
their atmosphere-defiling exhaust gases. 

You cannot shake off the impression 
that you have been transported to some 
magic city of the Arabian Nights. The 
dwellings are Oriental in. architecture. 
They, too, are built oí blocks of glass, 
with balconies partly concealed with vines 
and shrubbery. 

Heavy curtains and hangings within 
are partly drawn, to exclude the gaze of 
the curious. Presently also you discover 
that the roofs themselves are as trans- 
parent as air and that blinds under the 
roofs shut out the rays of the sun as re- 
quired. А 

Roads and paths curve everywhere thru 

(Continued on page 785) 





зде of Blocks of Solid Glass, no Metal Frame 
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Crops Grow on Moon 


HE unwarranted assumption that 
the moon is dead and that nothing 
can live on its surface has caused 
astronomers to fail to study it, 
according to Professor William 

H. Pickering, of Harvard, one of the 
і greatest living astronomers, who in a re- 
| port on two years’ observation of the moon 
| asserts that the existence of life is more 

easily traceable on the moon than on 
; Mars. 


Crops grow on some parts of the moon 
at the rate of two a day, the day on the 
moon being as long as two of our weeks. 
: They are believed to grow only in the 
craters, with which the face of the moon 
is extensively pitted and which are be- 
‘lieved to contain water and possibly a 
supply of heat. Professor Pickering has 
discovered,steam issuing from some of the 
supposedly dead craters. The assumption 
thas been that, because the moon had no 
atmosphere and because its temperature 
(was presumably. hundreds of degrees be- 
' Jow zero, no lite could exist there. 


Professor Pickering, who has made a 
life study of the moon and of lunar con- 
ditions, severely criticizes astronomers in 
general, because they have paid so little 
attention to it. Everybody had an idea 
that the moon was dead and ‘therefore 
paid ne attention to a world that is, per- 
haps, alive with creatures, maybe intelli- 
gent, and maybe not, right at our very 
door. 


Few astronomers examined the moon, 
except on the terminator itself. This is 
because the latter is more beautiful than 
the-other regions which are neglected be- 
cause oi this íact, in spite of their inter- 
est. 

The “terminator,” or boundary line be- 
tween light and darkness, which would 
correspond with that part of the earth 
where the day was breaking, is the more 
interesting because the light and shadow 
effect shows the moon's features in relief, 
enabling the astronomer to make out clearly 
its extremely rugged and mountainous sur- 
‘face. 

Fifty-six hours of sunlight in the cra- 
ter of Erastosthenes II, which Dr. Picker- 
ing made a particular object of study, 
evoked plant life. Nothing in Dr. Picker- 
ing’s report indicated that these were cul- 
tivated crops. After describing the ap- 
pearance of dark patches, which sprung 
into existence and then faded out, he con- 
tinued: 

“Expressing the matter otherwise, we 
may say that the vegetation requires two 
and a half days to appear, it lasts for 
only two days, and then rests for three 
days, and then produces the second crop, 
lasting for four days more, which then 
gradually disappears in the evening shades. 
We thus have evidence of a variety of 
lunar vegetation. The wings of the north- 
ern spot begin to develop as soon as the 
sunlight strikes them." 

These periods vary, however, in differ- 
ent fields of vegetation observed. Crops 
with different exposures vary in dura- 
tion from two to eleven days, and the 
average is about a week. 

"In quickness of development," says 
Professor Pickering, "some of it even 
vies with our mushrooms and toadstools. 
The crop has to be brief in order to 
ripen at all, and it is doubtful if any of 
it in the region we have described lasts 
through the lunar night." 

Teling how dark patches and lines 
varied in their positions he continued: 

“It thus appears that the runs on the 


moon, like the canals on Mars, shift 
their positions over the surface. In both 
cases the surface discoloration. has 
changed its place. This cannot be due to 
mineral or inorganic forces. Life, there- 
fore, exists on both these planets." 
"Indeed," he continued later, "instead 
of finding the moon a dead, unchangeable 
body, as it is usually regarded, we find 
that the shifts and «changes taking place 
in certain of the lunar detail, after all the 
shadows have disappeared, present the 
chief difficulty to the selenographer (geo- 
graphy of the moon) who endeavors to 
sketch these features with accuracy." 


, After describing how fields of vegeta- 
tion darken, spread, grow pale and shrink, 
Dr. Pickering continued: 
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rud By Stanley Yale Beach, 
h. B. 
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its Place in Nature. By Dr. Ernest 
Bade. 
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Fortunes from | Flashlights—H ow 
a Simple Idea Made Millions of Dol- 
lars. By Charles Frederick Carter. 


Ultra High Speed Atoms—And 
their Effects. By Rogers D. Rusk, 
M. A. 


: Scientific Fiction—The Best Stories 
= Based on the Possibilities of Science. 
2 that You ever Read. 
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“This description typifies the changes 
constantly occuring іп many well-de- 
fined lunar fields in the course of their 
development, changes much more marked 
than any occurring on Mars.” 

Discussing one area of apparent vege- 
tation, which he calls the Southeastern 
Field, Professor Pickering continues: 

“We now come to one of the most in- 
teresting of all the fields of this crater, 
because its changes are not only very 
marked, but also because they occur 
chiefly near the time of the full moon, 
so that they can be studied for several 
hours continuously.” 

After describing how the vegetation 
varies with different amounts of sun- 
light the astronomer says that the field 
finally acquires the pattern of а “lob- 
ster or a crab, with sharply curved claws.” 
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"Another curved canal," he continues, 
"is now formed on the northern side be- 
hind the íront one, owing to the interior 
fading of the field. The advance of the 
dark head oí the man now progresses 
slowly down the crater's inner wall or 
floor.” 

Dr. Pickering told of snow storms or 
snow “eruptions” on the moon and of dis- 
covering clouds within large craters, 
whose circular movements puzzled him. 


“Just why the snow should shift and 
revolve within the crater,” he said, “is as 
much a mystery as why the clouds within 
many of the crater rims. should brighten 
successively clockwise in the northern 
hemisphere and counter-clockwise in the 
southern. It is to be remarked that, al- 
though Erastosthenes 11 is in the northern 
hemisphere, the rotation of the snow is 
counter-clockwise or opposed to that re- 
quired by. the law for the clouds. The 
successive brightening of the clouds can 
be watched by any one and is much easier 
to observe than the change of the position 
of the snow." = 5. 

The moon has been considered to lack 
atmosphere because it presents a clean 
edge in eclipses, when sunlight is not dis- 
turbed or changed in passing it, as it 
would be if the moon had a perceptible 
atmosphere. It has been recently calculated 
by American astronomers that the moon's 
atmosphere must be less dense than one 
part in 1,750, as compared with that of the 
carth. 

In substance, the moon is considered to 
be about identical with the earth, because 
it is usually held that the moon was once 
part of the earth, breaking away from it 
hundreds of millions or billions of years 
ago. The moon is supposed to have no 
atmosphere because it is not big enough 
to have a force of gravity sufficient to at- 
tach an atmosphere to itself. For in- 
stance, the earth’s mass gives it a force 
-ufficient to hold anything moving at a 
speed under six and nine-tenths miles a 
second. 

The molecules of free hydrogen and 
helium are believed to attain a speed 
in excess of six and nine-tenths miles a 
second, thus overcoming the force of 
gravity and eventually escaping trom the 
earth’s atmosphere. Oxygen molecules 
move less rapidly, and combined oxygen 
and hydrogen molecules less rapidly, than 
six and nine-tenths miles, so that they are 
retained- in the atmospheric envelope of 
the earth. On the other hand, the moon 
has not mass enough, according to theory, 
to hold the gases which form our air. 

Mars has barely enough mass to control 
the velocity of molecules of the air, but still 
has a very thin atmosphere, which has al- 
ways been put forward, as in the case of 
the moon, as the strongest evidence against 
the existence of life. 

In reply to this, the astronomer Flam- 
marion has said that a fish would argue 
that no life could exist on earth because 
of the lack of density in the air. To arguc 
on this ground, he said, that life could not 
exist on Mars was to argue like a fish, not 
like a philosopher. 

In our accompanying illustration, we 
have tried to show graphically, what Pro- 
fessor Pickering claims to have seen. The 
scene is laid in one of the craters of the 
moon, exposed to the full sun-light at the 
height of the lunar day. Here we see 
tremendously high mushroom growth sev- 
eral hundred feet high. Due to the low 
gravitation on the moon—a 200 pound man 


on earth weighs only 51 pounds on the 
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Learn and Work While You Sleep 


COMING INVENTIONS 


HE normal human life covers 
a period of some seventy years. 
During this time, the average 
adult sleeps eight hours a day, 
or roughly speaking, one-third 
of the time. "hus, the individual when 
he reaches seventy years of age may be 
said to have lived only about forty-five 
years. The other twenty-five years have 
been taken up in sleep. 
, While the average length of sleep is 
about eight hours, it must be taken in- 
to consideration, that up to the tenth year, 
the human body requires more than eight 
hours of sleep daily, and there are many 
days during the year, such as holidays, 
when we sleep considerably more than 
eight hours. This brings the average up 
to somewhere near our figures. In other 
words, over one-third of our lives, may 
be said to be wasted by unproductive 
sleep. During this time, we are truly 
dead in the best sense of the word, be- 
cause sleep is only another form of 
death. 
During our sleeping periods all our 
usual functions are suspended; of our 
five senses none remain conscious. . We 


hear no longer; we feel no longer; we. 


see no longer; we smell no longer; we 
taste no longer. This statement may be 
qualified at once, by saying that all of 
the five senses have ceased operating 
only if conditions are right, or rather nor- 
mal. To elucidate, a man may be sleep- 
ing soundly near a busy railroad, where 
trains crash along every few minutes, 


Possibly This Method of Superimposing Learning on the Sub- 
conscious Mind, by Means of a Talking Machine, Will be Devel- 
so That the Records Will be Kept 
the Subscriber Will Call Up by 
Radiophone and Leave the Numbers of the Records That He or 
Between Midnight and 6 A. M. the 
ia Radiophone. 
Machine as Here Shown Operates on the Poulsen Telegraphone 
Recorded on a Steel Wire Passing 
wo Electro-Magnets. 


oped as Shown at the Right, 
in a Large Central Exchange; 


She May Desire That Night. 

Desired Records Will be Flashed Out Vi 

Principle, the Speech Bein 
Between 
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By H. GERNSBACH 


Member American Physical Society 


and he will not wake up. He has become 
accustomed to the disturbance. But let a 
rat or mouse start nibbling in a corner 
of his room, and he will wake up al- 
most immediately. Why is this so? The 
reason is that the human body while 
asleep, is only dead to the accustomed 
things, and the instant something unus- 
ual occurs, the sentinels of the particu- 
lar sense affected immediately send 
out its warning. 

Thus, while we do not hear the pon- 
derous trains crashing by, the unac- 
customed noise of the nibbling mouse 
awakens us, because it was not foreseen 
by the sleeper. Our subconscious self 
never sleeps. .It is always on the alert. 
All of the other senses act in the same 
way, as just exemplified with the sense 
of hearing. 

Thus we sleep along peacefully, but 
an acrid odor, which is not foreseen, 
will awaken us. 
and toss about in bed and have every 
nart of our body come in contact with 
the linen of the bed. It will not awaken 
us, but a single drop of cold water fall- 
ing on our hand, will instantly rouse us. 
Why? Because it was not expected by 
the sleeper. The same is the case with 
taste. 
peacefully with his mouth wide open, 
but if you allow. a few drops of sugar- 
water, or any other unusual solution to 
fall upon his tongue, he will awaken 1n 
nearly every case. 

You might think that, when closing 
your eyes during the night, light would 
not affect the retina. This is far from 














Th: 


We may turn around: 


A man may be snoring along: 


true. Try the experiment of switching 
on an electric light close to a sleeper's 
face. He will awake almost instantly. 
Why? Because the lids are translucent, 
and allow light to pass quite easily. The 
moment an unaccustomed strong light 
falls upon the eye lid, we awake. 

Why do we not then awaken in the 
morning when the sun light falls into 
the room? Very simply because we 
have grown accustomed by many years 
of experience to this daily procedure. 
so it no longer disturbs us. ^ It is the 
accustomed thing, that fails to disturb 
the subconscious self, but the unusual af- 
fects it strongly. 

The writer found it necessary to di- 
gress from the real purpose of this arti- 
cle, simply to show how the human body 
acts under various stimuli. 

Suppose we could find a way in which 
we could act upon our: sleeping ‘Si ез 
in the night time! We would immediate- 
ly have lifted up the entire human race 
to a truly unimaginable extent.. 

Suppose it was possible for you - áo 
read, learn, or work while yoi ‘sleep. 
Would we not thereby extend the period 
of our lives by one third? ' : 

Suppose it was possible to: devise 'áu 
apparatus: whereby. you: could read ‘a: book, 
or study. а - language while, you’ slept. 
Would it not be an inestimable boon to 
humanity? We may be sure that in years 
to come, we will have arrived at just 
such a point. There 18 nothing impossi- 


ble in science, and our problem is great- 
ly simplified by the fact that when the 
(Continued on page 752) 














Means He Has Made It an Economical and Feasi 

. By Sinking a Shaft to a Level of 5 Miles a Temperature of 1000? F. Is Reached. 

as Shown, Superheated Steam Will Form and Rising, Will Operate a Steam Turbine Driving a Dy: 
Show the Electric Motor-driven Deep Well Saw, 1 


meee «айо b m ne of the Present Article, Has Invented After Many Tears of Research, the Remarkable Chain Saw Shown in the Accom; 


Heat of the 
Chamber 





and the Method of Sa 


position to Cut Deep Shafts Down into the Earth, so as to Utilize the 
If Water Is Discharged into the Underground Steam 


This new Chain Saw Was Developed to Cut 
Thru Coal, and When Próperiy Modified, 
Mr. Corrigan Expects to Cut Deep Shafts 


Into the Earth Very Rapidly, and at a Lower 
Cost than 


eretofore. 
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Electric Power from Earth’s Heat 
By C. S. CORRIGAN, С.Е. 


the world, science knows today 

that the temperature of the earth 
increases a certain amount for 

` every 100 ft. we descend in such shafts. 
By means of a new earth and rock saw 
illustrated in the accompanying pictures, 
it is proposed to cut a shaít down to at 
least a 5 mile depth, at which level it 
has been computed that a temperature 
of 1,000? Fahrenheit will be reached. The 
operation of the electric generating sys- 
tem for utilizing the interior heat of the 
earth is shown in the sectional view of 
the power house and shaft. Water is 
fed downward thru a pipe, and when this 
reaches the lower part of the well er 
shaft, it is converted into superheated 
steam, owing to the very high tempera- 
ture present; the steam ascends thru 
the larger pipe and serves to operate a 
steam turbine. The steam as it passes 
out of the turbine thru the exhaust pipe 
passes into a condenser of the usual type, 
‚ which converts it back into water once 
more, the water passing down the pipe 
to the bottom of the shaft again. Thus 
the process repeats itself over and over, 
a fresh amount of water being added 
from time to time as required. The 
steam turbine, or turbines, drives an alter- 
nating current generator, the voltage of 
which is raised by step-up transformers 
to several hundred thousand volts so that 
it can be transmitted over wires for dis- 
tances of 300 to 500 miles, in the dis- 
tribution of electric energy for light and 
power. Possibly by the time this power 
plant scheme has been put to practical usc 
to a very large extent, the new 1.000,000 


—« ROM tests carried out іп deep 
| mine-shafts in different parts of 


osi Google 


volt General Electric Company scheme of 
electric power transmission and distribu- 
tion will have been developed thoroly, so 
that electric power can be transmitted 
over an area extending 1,000 miles from 
the power plant in every direction. 
To cut into the earth quickly and eco- 
nomically has been man's object for ages. 
.To .drill and blast has been the usual 
method but it is dangerous; to eliminate 
blasting various stone-cutting chain saws 
have been invented; to make the cut as 
narrow as possible, raised portions of the 
links of the chain were shaped as teeth, 
but these teeth wore out so quickly and 
entirely new chains were required so often, 
that they have not proved economical. 
Circular saws with inserted carborundum 
teeth are used economically in open stone 
quarries, but on account of their shape 
cannot be used underground. So called 
chain saws (heavy link chains with re- 
newable picks inserted for teeth) have 
been developed for economically under- 
cutting coal, but do not operate satisfac- 
torily in stone. To undercut 5" wide the 
chains are run about 700 ft. per minute 
and have picks in the same position every 
314 ft. so 200 picks pass the same point 
each minute, and each pick must dig М” 
deep continuously for the saw to advance 
2 ft. per minute which is the average. 
The new chain saw devised by the 
writer and shown in the photograph, was 
developed to make narrow cuts in coal so 
that it could be sawed loose on all sides 
and removed from the mine with the ex- 
penditure of no more time, power or waste 
of coal than now used in undercutting. 
It runs about 2,000 ft. per minute, has a 
set of 3 teeth every 2", so 1,200 teeth pass 
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the same point each minute, and if each 
scratches 1/100" deep, the saw will ad- 
vance 10 ft. a minute. 

When renewable carborundum teeth are 
used, this chain saw will cut stone, rein- 
forced concrete, etc. It can do all kinds 
of underground tunnel, shaft and mining 
work without the use of explosives; its 
work can be continuous; there is no delay 
on account of powder fumes or shoveling 
loose material; 3 shifts could be employed 
and more progress made in 24 hours than 
is now made in a month. All material 
being taken out without disturbing the 
material left, fewer props would be re- 
quired, tunnels, shafts, etc., could be cut 
the exact size for concrete or steel lining. 

Realizing the improbability of ever sink- 
ing mine shafts or large wells down to 
intense heat with the apparatus of the 
present day, I began considering other 
methods. Stone cutting circular saws 
making narrow slits, are used to a large 
extent in stone quarries. In coal mines 
coal-picking chain-saws, cutting wide slits, 
are used like knives for undercutting the 
coal; it occurred to me to combine the 
two ideas, so I made the stone cutting 
chain-saw shown, that cuts a narrow slit, 
and when operating can be pushed into the 
earth like a knife. On trial it proved very 
efficient; I then designed a core-sawing 
deep-well machine using four such saws 
about fifty feet long, directly connected 
to an electric motor and so arranged that 
the entire machine can be lowered into a 
well and operated and controlled by elec- 
tric power transmitted thru the sustaining 
cable. Cartridges are provided for break- 
ing the core loose and core lifters for 

nued on page 774) 
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The Photographs at the Left and in Lower Right-hand Corner Show 
a New Electrically Operated Automatic Baseball i 
Said to be the First Successful Machine Which Will Actually Throw 
It is Expected to be a Great 


Any Degree of Curve or Drop Ball. 5 
Aid for Batting Practise. 


“Pitcher.” It is Field 


in Front of the Eyes, the Same as a Pair of Spectacles. 
It, That Someone Did Not Think of This Simple and Highly Desir- 





The Upper Right-hand Photo Shows a Most Ingenious Invention— 
lasses for Viewing Baseball or Football Games, which are Held 


Funny, Isn't 


able Form of Miniature Field Glass Years Ago? 


Electrical “Pitcher” for Baseball 


N the accompanying illustration we 
I see Benjamin Blair and the automatic 

electrically operated pitcher, that he 
has invented. The machine has an assort- 
ment of curves, breaks, and drops, and 
a beautiful change of pace and for batting 
practise cannot be beaten. Unfortunately, 
it cannot field and so is not practicable 
for regular championship playing. The 
picture shown herewith was taken while 
Mr. Blair was demonstrating his machine 


to the “White Sox” and “Yankees” at the 
Polo Grounds, N. Y. 

Mr. Blair is to be congratulated on per- 
fecting a pitching machine which would 
be amenable to rapid adjustment, so as to 
throw fancy curves and drops at will, 
in order to provide the proper practise for 
the big league teams. Several pitching 
machines have been devised in the past, 
but for some reason or other they did not 
apparently seem to deliver the goods. 


Also we have here the latest idea in 
field glasses, designed for the convenience 
of those who follow baseball or the races. 
The lenses of these field glasses are ad- 
justed to the eye the same way that the 
regular glasses are. The spectacle frame 
idea does away with holding the glass 
up until arm or hand are tired, and the 
glasses focus much better in this way, as 
they are held at a constant distance from 
the eyes at all times. 


Am Electrocuted Fish Hawk 


The fish hawks of 
the New Jersey coast 
have acquired some 
celebrity. The inter- 
esting bird is pro- 
tected by law, the 
regulations against 
killing them being.a 
very stringent pro- 
vision of the state 
game laws. The bird 
shown in the photo, 
byattempting to take 
possession of a pole 
on a high voltage 
transmission line, 
proved to be a suicide 
and his own execu- 
tioner. The circuit 
is overated at 22,000 
volts potential, and 


Fish Hawks. 


Google 


The Laws of the State of New Jerse: 
These Interesting Birds have 
Protected, but This Poor Fellow was Electrocuted With No 
lished a Short-Circuit Between Wires of the Power Line and Suffered a Loss of His Life in Consequence 


Thereof. He Measured Five Feet from Wing Tip to Wing Tip. 
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are Very Stringent as Regards the Protection of Its Famous 
esti. i 


viléges on the Coast Because The: 
e to Blame but Himself. e 


the bird caused a very 
vigorous short - cir- 
cuit. The head and 
left wing were burned 
off. The wing spread 
of the bird was. five 
feet, and it inter- 
rupted the service for 
several minutes, be- 
fore the cause of thé 
short circuit which it 
established was dis- 
covered. As the bird 
was killed, we cannot 
hope that he will 
have learned wisdom 
by experience. Itis 
to be hoped that his 
companions will take 
warning. 


are Thus 
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Y the .present methods of the 

. petroleum works less than one- 

third of the total bulk of crude 

oil is distilled off as gasoline; 

^" then, after lubricants, kerosene, 

and less volatile by-products are col- 

lected, about one-third remains, suitable 
only for fuel. : 

Mr. Victor Lee Emerson of Philadel- 
phia has discovered, patented and mar- 
keted a new process for making gasoline 
from this waste oil; he can derive 70 


By D. C. MINER 


Heretofore Less Than 
One-Third of the 
Total Bulk of Crude 
Т Oil has been Dis- 
Т tilled off as Gasoline; 
and after Lubricants, | 
Kerosense and Less 
Volatüe By-Products f 
are Collected, About 
One-Third _ Remains 
Suitable Only for 
| Fuel. A Philadelphia } 
Inventor has Devised 
a Process of Mak- 
ing Gasoline 
This Waste Oil. е 
Derives 70 Gallons of | 
Gasoline from 100 | 
Gallons of Oil. 


gallons of pure water-white gasoline, 67 
degrees Baumé in specific gravity, from 
100 gallons. The efficiency of this gaso- 
line surpasses the ordinary commercial 
grade now on the market in so great a 
degree that the company using the Em- 
erson process is mixing it with the or- 
dinary product to give the added pep. 

The general adoption of this new proc- 
ess, which produces from 60 to 75 per 
cent. more gasoline than the present 
supply, means a possible increase in 


Testing Gas Appliances and 


HE Bureau of Standards at Wash- 
ington, D. C., has done some oí the 
most accurate work in the realm of 
physica! and chemical measurement that 
the world has ever seen, but one of its 
pecularities is that it does-not confine itself 
to the pure theory of the scientists, but 
devotes, perhaps, most of its energy to 
solving the problems of everyday life; pre- 


S T" m TEST 


fhe Illustration Above Shows One of the Many Bureau of Standards 
Where an Airplane Landing 
Wheel Is Being Tested. 


.aboratories at Washington, D. C. 


cisely the realm where such investigations 
are needed. 

In one of-our illustrations we give a 
view of the gas laboratory in which the 
scientists study the domestic uses of gas, 
and the home utensils are rigorously 
tested. The accuracy of the commercial 
gas meter, the quality of gas burners, the 
efficiency of gas stoves; all these subjects 
come within the ken of the gas laboratory. 


E 
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on Gas Apparatus. 


ss of MaKing Gasoline 





JETS MEET | 
HERE AND 
CONVERTED 
Hj OIL PASSES 

J OUT THRU 


CENTER 
CHANNEL 


available gasoline to seven billion gal- 
lons. All this comes from tiny jets the 
size of a human hair, through which the 
fuel oil vapor is forced. The setting oí 
these jets is most delicate, for the op- 
posite jets must face each other; in 
other words, the minute opposite indi- 
vidual jets impinge directly one against 
the other. They are but an eighth of 
an inch apart and minute accuracy of ad- 
justment is necessary. 
(Continued on page 777) 


Auto Wheels 


In the background are seen two gas 
holders, that supply gas at any desired 
pressure. Тһе observer is noting the vol- 
ume of gas and rate of passage by a 
standard meter calibrated so as to give 
the volume of gas passing thru it with 
the greatest possible accuracy. Pressure 


gages are seen distributed about the room, 
and other apparatus as wel]. 
(Continued on page 780) 





This Photo Shows Another Bureau of Standards Test Being Made 
These Tests Include Gas Meters, Burners, Stoves, 


Etc. 





How Phonograph 


Records are 
Made 
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HONOGRAPH record making is an 
art, and it is with great care, diffi- 
culty and expense that they are 
produced by the American manu- 
facturers. Thru the kind and able 

assistance of Mr. A. C. P. Russen, New- 
ark, N. J., engineer and expert on ma- 
chinery for making not only phonograph 
records, but music rolls, this article to- 
gether with the accompanying illustrations 
was made possible. 

Manufacturers of phonograph records 
absolutely refuse to disclose their secret 
of making such discs. For this reason 
alone, photographs have never before been 
published in this country in connection 
with an article such as this. The many 
excuses given out are that every maker 
of phonograph records, design their own 
machinery, lay out their own electrical 
apparatus and often use special mechanical 
and automatic machines of their own in- 
vention. 


Talking to the “First” Record 


Tte first step in the manufacture of a 
phonograph record is the making of 
original wax discs which are about one- 
half inch larger in diameter than the fin- 
ished record to be produced and about 
three-quarters of an inch thick. These 
discs are formed by using a fairly soft 
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Machine Used in Mixing Com- 
pound for 
The Rollers Used in the Ma- 


When Working. 
Left is Used for Pressing the 
Compound Into Sheets. 


Master Die 


Record Pressing Room. 
"he Fe Note Hot 


Shown in the Foreground. 
Stones on Tables. 
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Making Records. ‘Recording Room. 


Heated before 


Machine at 


are Always 


composition of wax. The original wax 
discs are placed on the recording machine, 
which to all purposes is a phonograph 
except that it is more delicate in construc- 
tion and that the action of the needle is 
reversed, that is, instead of the needle fall- 
ing into a groove, it is forced by the 
transmitting diafram into the soft wax. 


Let us now consider the making of this 
first impression. The recording room is 
so arranged that the best results will be 
obtained. The recording machine is 
placed in a separate room and only the 
receiving horns project into the recording 
room. Special attention is given to the 
seating arrangements in the recording 
room. Seats for the orchestra are ar- 
ranged in a semi-circle. Each chair dif- 
fers in height to suit the needs of the 
individual instruments to be played in 
order that the air vibrations will be most 
effective in registering thru the diafram 
on the recorder. In making vocal selec- 
tions, special attention is given to the dis- 
tance separating the singer and the ma- 
chine. 


How a Matrix Is Made 


The most important factor in the mak- 
ing of records is the first soft wax record 
or master. The impressions on the wax 
are very delicate and therefore the record 
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Note Po- 
sition of Artists and Director 
Нога Which Leads 
Thru Partition into the Labora- 
tory, Where the Wax Record 
Machine is Located. 
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Close-up View of Elect-o- 
Plating Tank in Which 
Matrix of Record is Made, 
























could not be used directly in producing 
other records. The next step in the manu- 
facture of records is carried out in what- 
we shall term the electrolytic department. 
The equipment in this department consists 
of large rectangular tubs lined with lead 
and filled with a solution the same as used 
for electrotyping. Suspended on two 
round brass rods running across these tubs 
are anodes, usually copper plates, with 
two wires hooked over the rods, making 
it possible for the entire plate to be sub-. 
merged in the solution. Parallel with 
these bars and midway between is another 
round bar of the same size on which 
swivel-connections, evenly distanced apart, 
are located. Suspended vertically from 
each of these swivels is a small rod with 
a long end hanging into the solution below 
the swivel, and a short end above the 
solution and the swivel. At the ends of 
these rods in the solution are the wax 
discs. See diagram herewith. 

The object of the above arrangement is 
to have the discs maintain a continuous 
pendulum motion in the solution. This 
motion is produced by a rod which con- 
tinuously moves back and íorth. 

To explain how the small particles of 
copper are taken from copper plates or 
anodes and deposited on the wax discs 
would involve a scientific discussion 
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great length. It is sufficient to know that 
the action is due to the electric current 
plus the chemical action of the solution. 
The electric current, circulating thru the 
апофе Баг and anodes over and across to 
the wax discs hanging on the swivel arm, 
carries small particles of copper and de- 
posits them on the wax discs with such 
close adhesion that they pile up in a mass 
over the face and grooves of the wax 
record. . 

Great care is exercised in keeping up 
an even, continuous flow of electric cur- 
rent. After an immersion of twenty-four 
hours the wax record is covered with a 
coating or sheet of copper. The copper 
sheet is stript off very carefully and the 
rough edges of the copper discs are 
trimmed off that portion which projects 
outside and beyond the diameter of the 
wax discs. This disc becomes the master 
matrix and from it reverse duplicates are 
produced. The copper impressions stand 
out on the master matrix where they are 
deprest in the wax record. 


|. Making a Matrix from a Matrix 


After coating the back and edges of 
the master matrix with wax so that the 
:opper particles will cling only to the part 
not waxed, these impressions are sus- 
»ended in the same manner as the original 
wax disc. After twenty-four hours the 
discs are stripped again, the same opera- 
Hons being carried out. The second cop- 
»er disc is called the mother matrix, and 
эу treating the mother matrix the same as 
‘he master matrix there is produced what 


is termed the pressing matrix. ‘The latter. 
is used to press records for the trade. The 
master matrix is carefully guarded by the 
preducing concern. These steps arc all 
shown in the accompanying diagram. 

The product, after passing thru these 
stages of manufacture is ready for the 
pressroom. In this department there is 
a steam rolling mill consisting of two or 
three steam-heated rollers supported in 
proper frames and driven by gearing. On 
the top of this machine there is a hopper 
into which the composition entering into 
the finished product is placed. The mate- 
rials used in the ordinary black record con- 
sist chiefly of shellac with portions of 
rotten stone and lampblack. These are 
carefully pulverized and screened free 
from metal or other foreign matter. The 
composition is placed in the hopper and 
heated and mixed by the rolls to a con- 
sistency a little stiffer than bread dough. 

Great care is exercised to get a resultant 
mixture that will produce a hard, glossy 
record impervious to slight changes of 
temperature. A mixture too soft would 
tend to warp records. 

The mixture is flattened out mto strips 
by another set of heated rolls. Rectan- 
gular strips about five inches wide and 
3-16 of an inch thick are cut and sent 
to the pressroom. These strips are placed 
between dies consisting of two square 
steel plates into the faces of which round 
depressions have been turned equal in depth 
to one-half of the thickness of the finished 
record plus the thickness of the copper 
matrix. А separate lipt ring holds the 
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"he Pictures Above, Viewed from Left to Right, Illustrate the Successive Steps Followed in Making Phonograph Records. The Ori 
lectro-Plating Bath; Fig. 3 Shows How the Copper Deposit is Stript Off, and This in 
Die in Producing the Records, as Shown at Fig. 5. 
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Bath, the Second Matrix Being Stript Off an 
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‘matrix by its outer edge face up. so that 


when this ring is screwed down the 
matrix becomes a part of the one-half 
mold. 


Records Are Stamped in Presses 


The composition squares of shellac stock 
are cut into smaller squares. These 
pieces are laid on a warming plate until 
warm enough to proceed... Then the 
printed paper circle is placed over the cen- 
tral pin face down, and later face up, in 
the die against the matrix. А hole is 
then punched into the soft composition. 
Both' halves are placed together and kept 
in position by the central pin and two 
dowels. 

The complete die is placed in the hy- 
draulic press, the dies being warm and 
the stock pliable. As the two half-dies 
are prest together, the lump of stock is 
flattened until it flows to fill the entire 
opening plus a little that overflows, the 
latter forming a slight fin around the out- 
side edge of the record midway of its 
thickness. zx 

The tables of the hydraulic presses are 
raised by water pressure coming from a 
small pump producing 500 pounds pressure 
to the square inch. Each record 15 there- 
fore subjected to from 40,000 to 50,000 
pounds total pressure. 

The finished record is placed in a trim- 
ming lathe and the fin or overflow is 
shaped off. After this process the record 
is tested on an ordinary phonograph. 
After testing and labeling the records 
are ready for the trade. 
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STAMPING RECORDS 
IN HYDRAULIC PRESS 


Wax Record on Which the 
Placed in an Electro-Plating 


PLAN TO HARNESS SUN 


The next great achievement of science 
vill be utilization of the sun's rays to 
irovide light, heat and power. 

This prediction was made recently by 
dr. A. b. Little of Boston in an address 
it the International Cenvention of Chem- 
sts. 

According to Dr. Little, the sun alone 
s worthy of scientific investigation as a 
ource of energy. He said he presumed 
hemistry would play an important part 
n harnessing solar rays to supplant dwin- 
fling supplies of coal, petroleum and 
ther sources of energy. 

Attacking the claim that labor is the 
rreat producer of energy, Dr. Little as- 
erted that a few men with brains could 
ipply scientific principles to accomplish 
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what mere muscle would not do. 

“Hydraulic devices,” he said, “enable 
one man to operate the locks of the Pan- 
ama canal, and the desert of Sahara, with 
its 6,000,000 square kilometers of area, 
receives daily solar energy equivalent to 
that of six billion tons of coal. The 
world awaits the genius who will convert 
radiant energy into electric currents.” 

Many of the miracles of the New Testa- 
ment are every-day acts of master sur- 
geons. Dr. Charles Baskerville, labora- 
tory director of the College of the City 
of New York, declared in an address be- 
fore the International Conference of 
Chemists. 

"An inventory shows,” he said, “that 
more changes and greater changes have 
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taken place in civilization during the past 
150 years than in all the preceding cen- 
turies. Practically all the chemical ele- 
ments have become known since 1772; 
all we know about electricity, ideas of 
dynamics, steam and gas engines, water 
and air, ability to see the invisible, X-rays 
and radio-activity. . . . All these things 
have brought the individual into touch or 
into communication with all other indi- 
viduals of the world. Thus science has 
made human history at an overwhelming 
speed. 

“In it all, man acquired, quite naturally, 
a growing smugness of material -omni- 
science. The pulpit has sought to har- 
monize what. it did not understand with 
phraseology 15 or more centuries old." 


Invisible Ray Signalling .. 





URING the war much attention was 
given to the problem of transmis- 
sion of intelligence by the invisible 

ether rays. The inventors, Dr. Louis Bell 
and Norman Marshall, of the system we 
illustrate, departed from the ultra-violet 
ray to this extent; that they selected, from 
the ultra-violet region of the spectrum, a 
portion which could be operated with glass 
mirrors and glass lenses, doing away with 
the necessity of quartz and yet operating 
in pertect secrecy. 

he apparatus uses about 2 amperes 
of current. Only 25 watts were ex- 
pended on the light, and it was found that 
it could be used in rain and falling snow, 
as the atmosphere had little effect upon 
it. The light used was a gas filled 6 volt 
lamp taking a two ampere current. It was 


FILTER 


LAI Se 
га 


REFLECTOR 
ч 


rur above normal so its life was undoub- 
tedly short. 

The diagram illustrates the general lay- 
out of the apparatus. At the bottom is 
seen the telegraphing circuit with its reg- 
ulation key, whose motions operated the 
lamp for the dot and dash code. The 
lamp was set in the focus of a Mangin 
mirror. The rays past thru a filter, and, 
as they diverged, they were received by a 
condenser, which brought them into 
parallelism. At the receiving station which 
is indicated in the upper part of the cut, 
a second condenser focused the rays upon 
a fluorescent screen coated wth barium 
platinum cyanide. The light-spark was 
observed thru a regular prismatic bino- 
cular. As experimented with during the 
war the current was supplied by a dry 
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RECEIVING 
TELESCOPE 


The Accompanying Diagram and 
Photos Will Give a Good Idea as to 
the Appearance and Operation of the 
New Invisible Ray Signaling Appara- 
tus, Which was Developed by Two 
Well-known American Electrical En- 
gineers During the War. Dr. Louis 
Bell and Norman Marshall of Boston 
are the Inventors, Dr. Bell Being 
Shown at the Left Using the Appara- 
tus. When the Invisible Ray Arrives 
at the Receiving Instrument, it Im- 
pinges Upon a Fluorescent Screen and 
the Dot and Dash Flashes are in Turn 
Viewed Thru a Lens in the Manner 
Shown. A Range of Five Miles was 
Attained Using a 25 Watt Lamp. 
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battery, small enough to be carried at the 
belt. It is characteristically said that all 
the traditions of the ultra-violet ray were 
transgrest. With the dry battery it was 
thought that a mile could be covered, but 
the distance could be greatly extended by 
using a more powerful battery. Even- 
tually a 30 pound outfit capable of work- 
ing over 3% to 5 miles was produced. 
In the later form of the instrument two 
telescopes are used side by side; one be- 
ing used in transmitting and the other 
in receiving signals. In the former are 
mounted duplicate lamps, the filter, eye- 
piece and transmitting lens; the latter con- 
tains a condensing lens, with the fluores- 
cent screen at its focus, and an eyepiece. 
It is interesting to note that clear glass 
was used in these lenses. 


Radio in a Nut-shell 


A distinct novelty and freak їп the 
realm of wireless is this miniature re- 
ceiving instrument built in a cocoanut 
shell. It is a sample of the craftsman- 
ship of Mr. C. Sanders of Peckham, 
England, and will receive any messages 


from ships, coast and land stations, re- 
producing speeches, music and concerts 
on all wave lengths up to 1700 meters. 


BORES HOLE LENGTHWISE THRU PIN. 
When wishing to indicate the smallest 


Photo at Left Shows Clever 


English Radio Receiving Set 
Built in a Cocoanut Shell. 
Photo Above Shows a Pin 
Which a Cambridge, Mass., 
Watchmaker Drilled a Hole 
Thru from Head to Point. 
The Electrical Tooth Brush 
Shown at Right Is 
Bound to Become Popular 
for it Cleans the Teeth Just 
Like the Dentists’ Machine. 


the 


thing that the average human brain can 

conceive, one usually thinks of a pin 

point. Imagine then the delicate and 

careful skill required to drill a hole 

lengthwise, thru a pin, the hole to run 
- (Continued on page 780). 





The Physiology» of the Leaf 


By JEAN CAMPS CAMPINS 
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MAGNIFIED UNDER-FACE 
OF WHITE LILY LEAF. 
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Diagrams Above Show Us the Important Sections of a White Lily Leaf—the Stomata which jhas to do with the Very Life of a Plant. 
Removing Carbon Jpioxid from the Air and Giving Out Oxygen. 


OMPARATIVELY little has been 

said about the leaf, popularly so- 

called, in its maintenance of life 

and especially of our life on the 

globe. Scientifically speaking, the 
green leaf is absolutely responsible for 
our food supply and welíare; tho humble 
in its appearance, it is the supporter of 
animal life, and, therefore, holds one of the 
greatest positions in Nature; again, it is 
constantly purifying the air by removing 
the excess of carbon dioxid, thus keeping 
all animal organisms alive. Moreover it 
absorbs radiant energy, storing it up as 
potential energy, mostly in the form of 
food. As an instance of this no better 
example can be selected than when a piece 
of coal burns; coal, as we know, is the 
remains of plants of past ages; now, the 
cheerful fireside glow and its snug 
warmth are simply the liberation of the 


PATH TRAVERSED 
BY ELABORATED SAP 


TRANSPIRATION 
CURRENT 


ROOT HAIR 


L SOIL SAP 
|! ENTERS PLANT 
BY OSMOSIS 





The Way the Plant Secures Its Nourishment Is 
Clearly Depicted in the Above Diagram. Note That 
the Leaves of the Plant Act Practically as the Lun, 
in a Human Individual, in That the Sap Flows to 
Leaf Wher», by Means 'of the Stomata Carbon Dioxid 
Is Given Off in the Night-Time, but During the Da 
the Plant Absorbs Carbon Dioxid and Gives O 
xygen. 


light and heat of the sun which has re- 
mained dormant for millions of years. 

, Externally the leaf is a lateral out- 
- growth of the stem placed at certain defi- 


viatizes y Google 


nite points and with such symmetry 
thereon that it can obtain an adequate 
amount of light. If its surface be ex- 
amined under the microscope, it is seen 
to be covered with myriads oí small 
mouths, each little mouth having its own 
pair of lips, which are quite analogous 
to our own lips. Each little mouth tech- 
nically called a stoma (derived from the 
Greek word for mouth) connects the in- 
side of the leaf with the outer air, whereby 
the leaf, and therefore, the plant can 
breathe in exactly the same sense as we 
do, in that we absorb oxygen and give out 
carbon dioxid and water vapor The 
above process is called respiration and is 
common to both kingdoms. It has a wider 
sense in the animal kingdom than in the 
vegetable kingdom, being in the latter 
restricted only to the absorption of car- 
bon dioxid and the liberation of oxygen; 
the other part of the process, namely, the 
giving off of water vapor, being termed 
transpiration. 

Observation shows that the stomata are 
more numerous on the under suríace than 
on the upper of a leaf, and this can be 
proved by the following experiment on 
transpiration. Make a weak solution of 
cobalt chlorid and dip a sufficiently large 
piece of thick white blotting paper in it; 
dry it and dehydrate the salt on it by 
further heating. The paper now has a 
distinct blue color. Cut two similar 
pieces the size and form of a sufficiently 
strong leaf over which it is to be placed. 
One piece is placed on the upper face and 
the other piece on the lower. Where the 
plant is in an advantageous position, an 
ordinary photographic printing frame is 
found to be exceedingly handy for keeping 
the paper on, and the ordinary thin blot- 
ting paper can be used. Strong hairpin 
clips are, however, found very handy for 
this purpose if the printing írame cannot 
be used. You will notice that the paper 
fixt to the lower side assumes the red 
color far more quickly than the other one; 
the salt on the lower side gets hydrated 
quicker than that on the upper side, and 
it is evident from the proceeding that the 
upper surface of the leaf loses much less 
water vapor than the under. 

Transpiration is very important and 
essential to the welfare of the plant; 
whereby it concentrates by evaporation 
the very dilute solution of salts absorbed 
by the root, thus also causing currents 
in the body of the plant, which aid the 
root in absorbing crude food and help the 
elaborated food (sap) in finding its way 
to the various parts of the plant, which 
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Plants are Constantly 


need it. From experiments too long to be 
described here, we know that the green 
leaf absorbs carbon dioxid and gives out 


oxygen. This process is known as car- 
bon-assimilation or photosynthesis and 
sometimes as  photosynthetic-carbon-as- 


similation to differentiate it from chemo- 
synthetic carbon assimilation of certain 
bacteria. From very simple experiments 
(water-culture) we learn that the plant 
gets all the elements required for its 
growth írom the soil, with the exception 
of carbon, and this we have said comes 
from the air. 

Now the main function of the leaf is 
to act as a laboratory for the manufacture 
of organic food from the carbon dioxid 
of the air, and from the watery solution 
of salts supplied to it by the earth. This 
process requires a certain amount of en- 
ergy and it is the sunlight that supplies 
this. This energy is transformed into a 
convenient form by the green coloring 
matter of the leaf termed chlorophyll, 
thru the agency of the little masses of 
living matter termed chromatopores, they 
themselves being saturated with the pig- 
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fled Section of a Leaf from a Bean 
nder Skin; D, the Upper Skin; A, Sto- 
E Leaf Tissue Divided Into Two 
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onducting Tissues, One Portion 
of Which Consists of Tubes (Wood Vessels) Which 
Bring the Crude Sap to the Leaf; and Another Portion 
Which Carries anes the Sap Elaborated by the Leaf. 


ment chlorophyll. These chromatophores 
which are saturated with the pigment 
chlorophyll are called chloroplasts, to 
differentiate them from other chromato- 
phores which bear, and are saturated with 
other pigments, such as those that arc 
found in other leaves, for instance the 
petals of the blossom. These other chro- 
matophores are termed chromoplasts. - 
(Continued on page 80 
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Rocking Berth Prevents SeasicKness 
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In the old-time New Bedford whaling 
ships, swinging berths were often placed in 
the eaptain's stateroom. This conduced to 


24 You Can Laughat (Һе Dread 
Demon — Sea-sickness— if 
You Have a Swinging Berth 
Like Thisto Sleepin. It Is 
Peculiar Indeed, When We 
Stop to Think About it, that 
Someone did not Devise a 
Swinging Berth for Our 
Ocean-going Steamers Long 
ago.The Bunks havea Lock- 
ing Device to Hold Them 
Stationary When Desired. 





the repose of the “old man," as the captain 
was called. It is told that Portuguese cap- 
tains objected to them. They did not wish 


to be lulled to sleep by the gentle motions 
of their swinging cot, while the ship might 
be rolling down to her beam ends. 


However the modern traveler is not con- 
cerned with the rolling of the ship, as long 
as his internal anatomy is not affected. 
But many of us aresubject to sea-sickness, 
and for the benefit of such weaklings, the 
swinging bunks illustrated herewith have 
been devised. 


The trough-like shape of the cot-body in 
itself suggests security. Then on the inner 
side is a long hand bar to still further fortify 
the occupant, while on the outer side there 
are two such bars with an interval between, 
to enable the passenger to more easily creep 
in. The pair of cots are hung on a pivot so 
as to be free to swing laterally. This 
motion is restricted, as required, by a 
braking mechanism, the cord, controlling 
this, is seen below the lower berth. 


Any invention to subdue the dread de- 
mon of the sea is to be welcomed. Any 
number of inventors, including such emi- 
nent men as Bessemer and Sperry, have 
done their best to overcome its ravages. 


There is one very curious variation оп ` 
mal de mer—this is land-sickness. Some 
people do not suffer at sea, but on landing 
they have, it may be for several days, an 
attack of this aggravating illness. No one 
has invented anything to overcome this 
last named trouble. 


A Safety Clasp for Pocket Rules 


A very clever and simple clasp, adapted 
to hold securely in one’s pocket, letters, 
cards, or other flat articles, is illustrated 
herewith. The pet implement of machinists 
is a steel rule, and this he parts company 
with, perhaps never to see again, by two 
processes; one the lending of it to someone 
who forgets (7) to return it, the other by 
dropping it out of his pocket, for steel rules 
are notoriously slippery and liable to dis- 
appear by either of the routes we have speci- 
fied. One of these sources of loss is perfectly 
taken care of by the clasp. It is a doubly 
bent piece of thin steel spring fortified at the 
bends by embost ribs, and it really is an 
admirable adjunct for the pocket, and the 
unassisted pocket sometimes fails us. We 
are sure that it will interest many of our 
readers. 

Speaking of steel vest pocket rules that 
go to the fand of the missing, brings to 
mind a young machinist, whom we ies 


Tesla Air-Friction Speed 


science perhaps is the new Tesla speed 
indicator put out by the well known 
Waltham watch concern. Contrary to all 
previous designs and schemes employed in 
producing a direct-reading speed indicator 
or tachometer, as the engineers call it, Dr. 
Nikola Tesla, the famous electrical and radio 
expert, has here shown us a new trick in the 
physics of gases and liquids. 


Oe of the latest wonders of applied 


As becomes clear from the accompanying 
illustrations, this direct-reading speed indi- 
cator is supplied and calibrated to read in 
revolutions per minute, or in miles per hour, 
et cetera, according to the use to which the 
instrument is to be put; there is no direct 
mechanical connection between the driving 
and driven members of the instrument. In 
a few words what happens is this: When the 
first cup or disk secured to the driving 
spindle is rapidly rotated, by having its 
pointed end placed in contact with the 
engine- or motor-shaft for example, the thin 
layer of air, about .03” thick, between it 
and the secondary disk or cup acts by virtue 
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some years ago. 


trade that he invested his hard earned 
money in, was a steel rule, beautifully 


of its viscosity or friction to drag around the 
secondary disk, which carries a dial from 
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graduated with every conceivable fraction 
of an inch—fourteenths, twenty-eighths, 
twelfths, tenths, hundredths, etc. Says 
he, “I'll fool them all, I'll drill a hole thru 
the end of my rule and fasten it to a watch 
chain," but he gave up this idea when he 
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Probably More Steel Rules Have Been Lost by 
Falling Out of People's Pockets Than in Any Other 
Way. As These Graduated Steel Rules, Even in 
the Smaller Sizes, are Fairly Expensive, the Owner 
Does Not Like to Lose Them, so This Safety Rule 
Clasp Should Find Many Friends. The Clasp 
Will Also Retain Notes or s in the Pocket. 
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found that the rule was tempered quite 
hard. Not wishing to anneal the rule 
and perhaps spoil the enamel in the gradu- 
ations, he found himself without the pro- 
tection he had conceived of. This is 
where the pocket rule clasp would have 
come in nicely. 


Indicator 


which the speed is read off by means of a 
fixt zero index or pointer. (Continued on 
page 775) 
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The Most Remarkable Speed Indicator Ever Devised Is That Invented by Dr. 
Nikola Tesla, and Illustrated Above. 
Electrical Connection Whatever Between the 
Elements of This Instrument, 
Air Friction or Viscosi 
Turns the Indicator Disk. 


There is reri no Mechanica! or 

Primary and Secondary Moving 
Which is Calibrated to Read Directly in Revo- 
of the Air Accounts for the Drag Which 


Meet Miss Violet Ray 
By A. H. LYNCH 





An 

Attraction. A Violet Ray A tus Is 
With the Vacuum Electrode Mounted A 
a Person Places His on 


nst 


OU'D be surprised to see how many fel- 

Y lows, and girls too, drop enough of their 

7 bundles toallowthemto place their hand 
on the spot of the window shown in the ac- 
companying illustration. The sign in the 
center bears the entire story in a very con- 
vincing manner, it is white with violet let- 
tering and reads thus: “Violet Ray—Free 
Treatment—Touch Center." The "Touch 
Center” portion is directly around a circle 
in the center of the sign and is just large 
enough for one of the glass applicators, 
which are sold with violet ray machines to 
be inserted into it. 

Nearly everybody has heard or read some- 
thing of “violet” rays, but there are still a 
great number who have not seen and felt 
the rays. . 

A stand may be made from lighting fix- 
tures, which will support one of the glass 
applicators, which may be placed in any 
convenient section of the window and made 


ing New York Electrical Shop Has Adapted a Novel Window 
ed Inside the Show Window 
е Glass on the Inside; When 
ide of the Glass Over This Position, 
the High Frequency Electric Discharge Can be Distinctly Felt. 
Ray Meets Thousands Every Day. 
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Miss Violet 


to rest against the inner surface of the win- 
dow-pane. - The lead from the applicator is 
connected to the outfit in the usual manner 
and the plug is connected to a lamp socket 
or ѕёгуісе receptacle; Miss Violet Ray is 
ready to meet all comers. Where it is de- 
sind. to keep the outfit working for long 
periods at a time, it will be of advantage to 
screw the plug which ordinarily goes into the 
lamp socket, into a “Йазһег”' and screw the 
flasher.into the socket. The action of the 
violet ray outfit will then be intermittent 
and the coils and the contacts will have a 
chance to cool, so that they will operate 
with less wear, as well as with a more con- 
stant flow of current. The rays will pass 
through the glass without doing a bit of 
damage. To provide a good “ground” 


the expert -placed а. саке of ice near the- 


bottom of the window. The water from 
the ever-melting ice provided a perfect 
ground. 


Cooking With Sunshine 
By C. G. ABBOT 





A Remarkable Solar Cooker Built by Mr. C. Abbott, a Scientist of Washingt 
D. C., which Proved very Succe: 1. ^d Heated TI the 
Night, Owing to the Heat Retained by the Oil. 


It Remained Heated Throughout the 


HE solar cooker which I recently ce- 
scribed before the National Academy 
of Sciences was an experiment and has 
not been develo for the market. І 
Its principal features are a concave cylin- 
dric mirror, 7 by 10 feet, rotated by a cheap 
spring mechanism about a blackened metal 
tube, parallel to the axis of the earth. In 
this tube engine cylinder oil is heated by the 
focus of the sun's rays, and rises up to an oil 
reservoir in which the ovens are immersed 
and from which a return tube completes 
the ‘oil circuit; similar to a water- back. 
The mirror surface is of sheet aluminum 
secured to a steel backing of proper curva- 
ture. The mirror is covered with glass to 
prevent loss of heat by air convection. The 
poa. and reservoir are well protected by 
eat insulating materials. 
All kinds of cooking except frying were 
carried on with great success thruout the 
summer of 1920 on Mt. Wilson. 


New Duplex Soldering Torch 


Y using the gas derived from alcohol, 

and that from gasoline, and mixing 

the two in one flame, a long pointed, 
intensely hot flame is produced much longer 
and hotter than either fuel will produce, if 
used singly. By "e d these two fuels in 
preference, as either of them are easily ob- 
tained anywhere, this torch will do all 
classes of soldering, light brazing, and melt- 
ing of refractory metals. 
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By Means of the Unique Blow-Torch Here Illustrated 

in Use, All Kinds of Soldering Work Can be Ac- 

complisht by the Home Mechanic, and Very Credit- 
able Work Will Result. 
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Primarily, however, it is designed as a 
soldering torch, and was invented by an 
experienced electrician to do away with the 
cumbersome, dangerous and unreliable 
blow torches now upon the market, and will 
do all classes of work now being done by 
them. 

An experienced mechanic is not needed to 
operate this torch. Anyone can operate it 
by simply striking a match, and it is ready 
to use. A child can operate it without 
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danger of premature explosions, as it is 
designed to operate without air in the con- 
tainers. 

Soldering may be done direct .with this 
flame without the use of a cumbersome and 
unwieldy copper. All that is necessary to 
do to use the torch is to light a match. 
Apply to burner, blow thru tube attached 
to the saturator compartment, after first 
fluxing and cleaning the metal to be worked 
upon, and by applying. the flame of the 
torch at about a 60 degree angle, one can 
follow up this flame with the solder, and it 
will almost immediately flow like water, 
filling all cracks and interstices, and making 
a joint that cannot be broken through ordi- 
nary usages. Other kinds of fuel may be 
used in this torch. 

In any case it is necessary to use a 
satisfactory flux. There are on the market 
several excellent non-corrosive soldering 
fluxes for use in making electrical joints, 
and these will successfully solder all of the 
ordinary metals excepting iron or alumi- 
num. Muriatic acid, cut with zinc, is 
commonly used in soldering iron. Alumi- 
num joints have to be soldered with special 
aluminum solder. 


Fortunes from Little Things 


By CHARLES FREDERICK CARTER 


F you were offered your choice of a 

| sum equal to the net sales of the Rem- 

ington Typewriter Company for the 

year 1919, or of a sum equal to the 

net sales of the Eversharp Pencil for 

the same year, which would you choose? 
Think carefully, now. 

Well, you’re wrong. To be sure the net 
sales of the Remington Typewriter Com- 
pany for 1919 were $3,327,745, a sum well 
worth picking up, even if you couldn’t buy 
much with it at present prices; but Ever- 
sharp sales topt this by no less than 
$335,158. The Eversharp pencil was first 
made eight years ago, and first advertised 
enly four years ago; yet its earnings are 
climbing so fast that it takes two men to 
see them go up; one to say “here she 
comes,” and the other to say “there she 
goes.” In 1918, the first full calendar 
year after the advertising campaign began, 
net sales were $1,144,138; the next year 
$3,662,616, or more than two and a half 
times the figures for the preceding year. 
For the first six months of 1920 the net 
sales were $2,823,521. 


The secret of this almost incredible suc- 
cess is that the Eversharp is such a simple 
writing machine that a child can run it. 


No. © Princely Profits 
from a Pencil 


out of the window. Or, haply you forgot 
to finger the muzzle of the old smooth 
bore as you prest the top, and there being 
nothing to prevent, the whole lead fell to 
the floor where it broke in so many pieces 
that they had to be gathered up іп a dust- 
pan. 



























PIANO WIRE 
теб. PLUNGER 


chandising skill reenforced by adequate 
capital. Keeran’s company lacked these 
essentials. It undertook to have the pen- 
cil parts manufactured in various factories 
and assembled in its own work rooms. Of 
course this proved to be utterly imprac- 
ticable. 

Next, arrangements were made with the 
Wahl Company, manufacturing adding 
machines, to make the pencil at its plant 
on the West Side in Chicago. John C. 
Wahl, Vice-President and Chief Engineer 
of the Wahl Company. was a mechanical 
genius and the inventor of the Wahl add- 
ing machine. The concern had assembled 
a staff of executives who were watch- 
makers by training, so they possest more 
than ordinary skill and knowledge in 
turning out small, standardized parts. By 
the way Matthias Baldwin, the fóunder 
of the great Baldwin Locomotive Works, 
was a watchmaker by trade. This coin- 
cidence suggests that when you want 
things made right, whether it is а loco- 
motive or a pencil, go to a watchmaker. 

Now the Eversharp pencil, simple as it 
looks, is a wonderfully fine bit of 
mechanism, consisting of no fewer than 
sixteen parts. It could never be manufac- 
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The Inventor of the Famous Evéreharp Lead Pencil, Mr. С. R. Keeran, Whose Likeness Is Reproduced Above, ‘‘Started Something”—as the Shying Goes— when ^ 
This 


He Thought Out and Perfected 
Goes to 


Eversharps are so handy to draw pictures 
with during the children's hour that—well, 
next morning after reaching his office, Dad 
makes a vain search thru his pockets to 
an obligato of expletives, then goes, or 
sends, out:and buys another Eversharp. 

And, besides, Eversharps retail at $65 
each—two-thirds the price of a typewriter, 
although the latter weighs almost as much 
as a steam roller, while you'd never feel 
the weight of a whole pocket full of the 
pencils. But then the $65 Eversharps are 
of 14 karat gold while the typewriter is 
not. There are cheaper ones for the 
proletariat, some for as little as 50 cents. 
The average price of all the millions of 
Eversharps in sixty different styles sold in 
1920 was $1.44. 

So far as outward appearances go the 
Eversharp is the same thing as those 
smooth-bore automatic pencils of the Mc- 
Kinley era. All you had to do with the 
old smooth-bores was to push on the top 
and the lead came out at the bottom. 
When you prest the point on the paper, 
expecting to write, the lead modestly re- 
tired within its shell like a turtle drawing 
in its head, so you repeated the process un- 
til vou got mad and fired the blamed thing 
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ell-known Writing Implement. 
how How a Little Real Brain-work Can Affect an 
sharp Pencils are Man 
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A test will prove that the Eversharp isn't 
a bit like that. The Eversharp is no 
smooth-bore ; it is rifled; and there is just 
as much difference in the effectiveness of 
smooth-bore and rifled pencils as between 
the same varieties of cannon. That is all 
there is to it. \, . 

If you have keen eyesight run the lead 
out of your Eversharp for a quarter of 
an inch and examine the protruding end 
carefully. You will see minute grooves 
plowed in the lead by tiny projections 
just inside the steel-tipt muzzle. Do not 
be afraid the lead will take cover at the 
first alarm, for it can't. It is forced out by 
a plunger operated by a screw, for you 
twist the Eversharp instead of merely 
pressing on the top. When the lead is 
out it is out for keeps. The rifling pre- 
vents the lead from turning in the pencil; 
and as it is held at an angle in writing 
the lead automatically sharpens itself as it 
wears qway. 

C. К, Keeran, of Chicago, invented the 
Eversharp pencil and formed a company 
to manufacture it. Inventions, however 
valuable they may be intriniscally, never 
get anywhere unless and until they are 
backed by great manufacturing and mer- 
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This Interesting Lead Pencil Revolutionized the Pencil Industry We Might Say 
The Photos at Right and Left of the Group Show Views in the Factory Where Ever- 
f 50,000 per Day. : 


and It Just 


tured and sold at any ‘price within reason 
unless it was turned out in vast quantities 
by machinery marvelous for its ingenuity. 
John C .Wahl and his staff of cleve 
watchmakers planned the series of mi 
chines which turn out the parts automati- 
cally at the rate of 50,000 pencils a ау. 
Everything is done by automatic machines. 
Even the little magazine in the top of the 
pencil which holds six leads is loaded 
automatically. So, also, are the little con 
tainers for extra leads. The two peculiarly 
formed parts of the lead magazine gave a 
lot of trouble at first but now tubing is 
merely fed into a machine which turns 
them out formed and finished ready to 
have the ends soldered on. Even the sold- 
ering is done by an automatic electric ma- 
chine. Each machine pours out completed 
magazines at the rate of 12,000 a day. 
The completed parts pour out on to a 
conveyor belt which runs along in front 
of an assembly bench, at which nimble- 
fingered girls sit all day long, helping 
themselves to parts as they need them; 
It has taken three years hard work tā 
perfect the manufacturing processes, but, 
results have been worth the trouble. 


(Continued on page 773) 


A PERMANENT NEEDLE FOR THE 
PHONOGRAPH 

The annoyance of constantly replacing 

a needle on the phonograph for each record 

is considerable. The invention we illustrate 

eliminates this trouble. A fine wire 9 inches 


long is coiled within the appliance and by. 





A_Renewable Needle for Feeding Down a Wire 

Which Constitutes the Playing Stylus, Here Takes 

the Place of the Usual Phonograph Needle. The 

Amount of Its Projection Affects the Playing, Making 
It Loud or Soft. 


turning tne star wheel it can be turned down 
as it wears. It is calculated that each inch 
of the wire will play approximately 3,000 
records, so that, with average playing, 
the nine-inch wire may be expected to last 
some twenty years. It consists virtually 
of a feeding apparatus, with a little star 
wheel by turning which the wire can be 
pusht down. If the star wheel is turned in 
the wrong direction no hárm is done as the 
wire then remains motipnless. While it is 
supposed to project only V; of an inch, its 
loudness of playing can be affected by chang- 
ing the amount of this projection. It cer- 
tainly seems to be:a distinct advance ever 
the old-fashioned individual needle. 





ELECTRIC CAN OPENER 


Mr. Hobson, in our ‘What-to-Invent” 
monthly department suggested the need in 
industry of a Motor driven can-opener. We 
illustrate in our illustration а product of 
a Jackson, Mich., concern who have 
exactly anticipated Mr. Hobson's sugges- 
tion. Here we have a machine driven by 
power which, operating on the lines of a 





Who Said Electric Can Openers? Here We Have 
і Canned 


the Actual Machine, Which Will Open 
Fruits, et cetera, at the Rate of Twelve Cans per 


Minute or More. 
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washer-cutter, neatly cuts out the top of a 
can and does it very rapidly, the operation 
taking but a few seconds for each can, so 
that a speed of 12 cans per minute can 
actually be attained. The can is opened to 
its fullest diameter, according to the setting 
of the knife and the edge of the tin is left 
smooth and unjagged so as not to cut the 
hand. Hotels, restaurants, large consu- 
mers of paint and many other businesses 
have occasion to open up many cans, and 
for them this machine will, we believe, be 
found most useful. 


INDICATING CALIPERS READ 1/100 
INCH AND FINER 


There are two kinds of calipers in use. 
In one class the jaws are set by trial to give 
the exact size of the article being measured; 
the jaws are then laid upon a rule and their 
opening is measured. The other class of 
calipers has a scale on which the opening 
of the jaw is directly indicated in any 
desired unit of measurement. 

The calipers we illustrate are of the 
second variety... They are provided with 
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The Quick Acting Direct йай -Calipers Shown 

Above are Making Many Friends ng Machinists 

and Electrical Workers. It Will Gage the Thickness 

of Stock to 100th of an Inch, and Even a Fraction 

of This Value Directly, Without Having to Convert 
Decimals to Fractions, or Vice Versa. 


a spring tending always to close the jaws 
and thus do away with lost motion. 
One of the jaws carries a rack on an 
extension, which gears with a pinion, so 
that the motion of the jaws of the cali- 
pers is indicated on a scale, over which the 
end of an index attached to the shaft of the 
pinion passes. The effect of this is to mag- 
nify the movements, so that a very small 
change of the points will show in magnified 
degree upon the semi-circular scale traversed 
by the end of the index hand. Sometimes 
it is desirable to set the opening of the 
calipers to a given measurement, so as to 
constitute a gage. A screw is provided for 
the purpose of doing this setting, and of 
holding the jaws in position when so set, 
and the magnified scale enables the setting 
to be done with great accuracy. 

The index hand can be set to one side or 
the other after adjustment so as to compen- 
sate for any wear of the gear teeth. The 
instrument is supplied for English or for 
Metric readings. 
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J. New Scientific Appliances 


ELECTRIC UTILITY PLANT FOR 
FARMERS 


Many farmers are now equipt with elec- 
tricity on their farm and the Unilectric 
vacuum pump and utility motor will do a 
lot of work and tend, as the saying is, ''to 
keep the boys on the farm." The machine 











| 
| 
| 
A Mechanical Dai i i 

Lady, Who vivere e ги Rhe xc red Paces 

“Pm Agoing a-Milking, Sir, She Said.” 

weighs but fifty pounds; it has a one-quarter 
horse-power motor which can be supplied 
by either direct or alternating current. 
By reduction gears the driving speed is 
reduced to 350 revolutions per minute and 
three sizes of driving pulleys are provided 
for belt work. The motor can be run from 
any electric lamp socket. A typical size is 
32 volts with 8 amperes. One of its func- 
tions is to produce a vacuum for milking 
cows, as liere illustrated for example. 


A BATTERY-LESS FARM LIGHTINC 
PLANT 

This efficient little unit, giving some two 
horse-power. and supplying. current. at a 
pressure of 110 volts 1s made as. nearly 
trouble-proof as possible. It is driven by 
an internal combustion engine of four cycle 
type, with four cylinders, of 2" bore and 3” 
stroke. The gasoline engine is rated at 
314 horse-power and it develops two. horse- 
power at the electrical generator. There is 
no battery, except for thestarting purposes, 
and this is automatically charged exactly 
as is the starting battery on automobiles. 
It gives a direct current and its size and 
power is such that it is no toy, but is a real 
working mechanism for doing real апі 
severe work. about the house and: farm іп 
isolated districts, where there is no power 
line to be drawn upon. The engine is water 
cooled and every precaution is taken to 
make the machine absolutely certain in its 
operation. 








A Two Horse-Power Electric Gene:ating Plant for 
Isolated Houses Which Supplies a Flickerless Lighting 
Current Without Any Storage Battery—a Goal Long 
Attempted by Designers of Isolated Lighting Plants. 


“Razor Blade Contest Awards 


had our last contest, we intimated that 

it was the best one ever, and so it was, 

but the Razor Blade Contest certainly 
capped the climax. We may truthfully say 
that it proved to be a more successful contest 
than all of the others combined, and we have 
had some good ones п the past. We cannot 
say why it was such an unqualified success, but 
there have been more entries in the Razor Blade 
Contest than in any cther. There have been 
received over 10,000 sieces of mail, and close 
to 200 actual models 


You can imagine the editor’s task, to decide 
intelligently between these many entries and 
manuscripts, but we wanted something useful 
and original made from razor blades, and we 
believe, that by awarding the first prize to Mr. 
Bade, who constructed a simple chemical bal- 
ance, we accomplished this. he seale is both 
easy to make, and distinctly useful. Moreover, 
it can be made without many tools. It is 
true, that there was another chemical balance 
entered, but while it was very sensitive, it 
was also difficult to make, and the making re- 
quired many, tools. Moreover, it is not the 
same sort Gl d аслї as the one which secured 
the first prize. It is rather large, and more or 
less clumsy, but as we said before, it is quite 
sensitive, so much so that it will weigh the 
writing on a piece of paper, which certainly is 
"going some”, as exprest in the vernacular. 


There have been duplicates galore. There 
was not one ну received, that was not dupli- 
cated in some form or other. Thus, for in- 
there have been variable condensers 
made from razor blades. There were no less 
than 25 such entries for this alone. Then, of 
course, we have the inevitable paint scraper 
of which there have been several hundred. Pen- 
cil sharpeners were next, with about 150 en- 
tries. hen there were all sorts of household 
utensils for cutting and slicing vegetables, 
and there were erasers, paper cutters, news- 
paper clipping cutters, twine cutters, mouse 
traps that decapitated the victim, can openers 
and corncutters, both for feet and for vege- 
tables. Then there was the large class who 
took the safety razor, and went to the trouble 
of softening the steel, and forming all sorts 
of devices from the soft steel thus formed. 


In the illustrations we have shown only a few 
good and practical uses, and we would not 
be over surprised to see a lot of them appear 
on the market very shortly. 


All in all the contest was a huge success, 
and we compliment our contributors, and read- 
ers as well, for the interest taken. 


OMEHOW it seems that our contests 
S of late are growing better. When we 


stance, 


HE first prize, a pretty looking 
check for $50.00—yes sir—50 cold 
simoleons, goes to Mr. Bade for 
the construction of a chemical 
balance. This consists merely of 

a long glass tube, at either end: of which 
sre mounted two pans. A slidable de- 
pending arm which incidentally acts as 
the pointer, is mounted on the tube. This 
may be taken apart. An old razor blade 
is fixt to the cover of a box, so that the 
balance is portable in its arrangement. A 
set of weights goes with the outfit. It 
was not necessary to submit a model of 
the device in order to enter it in the con- 
test, but so many models were submitted 
that we are rather fortunate in being 
able to present photos of actual models 
to our readers. 


The $25.00 second prize award goes to 
Mr. Charles F. Hutter, of Austin, Texas. 
It is a simple cord cutter and holder. The 
razor blade is mounted within a suitable 
sheath at the end of a flexible spring wire 
tube. Rings along this tube allow the cord 
to pass to the forward end and in the 
vicinity of the cutter. After a package is 
tied, a slight movement on the part of 
the cutter will sever the tying cord. The 
device may be screwed to a tableor sus- 
pended from a string, Fig. 2. 


Altho not a particularly humane method 
of ridding the house of rats, the winner 
of the third prize has stept forward with 
a rat and mouse trap which is positively 
efficacious. He is Henry M. L. James, of 
Richmond, Va., and $15.00 goes to him for 
his idea. This rat trap has two entrances, 
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each guarded by a long tapering passage 
way lined with razor blades pointing 
inward, covered with a glass slide.. The 
pest can worm its way toward the bait 
placed in the center but any attempt to 
extricate itself will cause it to be torn to 
pieces. At any rate such execution is bet- 
ter than allowing them to run around 
wild; see Fig. 3. 


Who said lemon squeezer? One need 
never to be afraid of using this one illus- 
trated in Fig. 4, and the winner of the 
fourth prize is C. G. McKee, of Nash- 
ville, Tennessee. This lemon squeezer has 
a razor blade mounted in its lower jaw, 
so that in one operation it cuts the lemon 
in half, and squeezes it. It is not neces- 
sary to use a lemon compass with this 
device. Oh yes, you want to know what 
a lemon compass is, eh? Well, it is one 
of those new contrivances which tells you 
which way the-lemon is going to squirt 
when you cut into it. 


Altho we made no mention of Honor- 
able Mentions, we are describing in a few 
words some of the theusands which were 
entered in this contest. The first Honor- 
able Mention goes to George Croston of 
La Grande, Washington, for a model and 
sketch of a razor blade balance. Old 
Durham razor blades are used at the cen- 
ter and the balance is mounted upon a 
glass ink bottle. Two tapered wooden 
blocks assist in the regulating features and 
adjusting nuts mounted upon screws fur- 
ther regulate the balance. These screws 
incidentally act as the locking features of 
the center pivoted razor blade. The pans 
are likewise mounted upen razor blades. 


Why not make some cutters for mother 
so that she can cut the dough for cookies. 
Fig. 6 shows how this is done and the 
second honorable mention is won by 
George Solkover. He is also a Washing- 
ton man. 


Even manufacturers entered the contest 
and from C. H. Fontaine of Paris, we get 
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“Skipping Boat” Contest Notice 
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WE HAVE, THEREFORE, AD- 
VANCED THE CLOSING DATE OF 
THIS CONTEST FROM NOVEMBER 
20TH TO JANUARY 20TH, 1922. 
MEMBER, THAT YOU HAVE 
LIBERTY OF REDESIGNING THIS 
SKIPPING BOAT SO THAT IT WILL 
ACTUALLY SKIP, BUT DON'T SEND 
A MODEL AND AN ESSAY, AS ONE 
READER DID, OF A MODEL HYDRO- 
PLANE OR SEAPLANE, WITH A 
PROPELLER AT THE FRONT TO 
PULL OR PUSH IT ALONG ON ITS 
PONTOONS. IF WE HAD WANTED A 
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a hair cutter and comb combination. This 
is the third honorable mention and is il- 
lustrated in Fig. 7. 


The fourth honorable mention, Fig. 8, 
is a spoke-shaver made of metal, no name 
accompanies the device. 


A similar article which is awarded fifth 
honorable mention, is a drawing knife, 
Fig. 9. This is contributed by Herman 
A. Griffith, of Reading, Pa. 


A very clever detector is the one sub- 
mitted by John J. Van Horn, of Charles- 
ton, Washington. This is depicted in Fig. 
10, and Mr. Van Horn is awarded the 
sixth honorable mention. 


The design in Fig. 11 is an envelope 
opener. This consists of a moving mem- 
ber, the bottom of which is arranged so 
as to hold a series of razor blades in align- 
ment with each other. Samuel Hagerman 
of Michigan, wins thereby the seventh 
honorable mention. 


The paper cutter made from a knitting 
needle in Fig. 12 is awarded the eighth 
honerable mention. 


The ninth honorable mention goes to 
Richard Heuer of Florida. In one opera- 
tion this device creases the backing paper 
on a picture frame and cuts it off a suit- 
able distance back from the edge. 


The razor blade pencil sharpener, a 
manufacturers’ article, wins the tenth hon- 
orable mention. It is shown in Fig. 14, 
and is submitted by the American Razor 
Blade Sharpener Co., of New York City. 


The combination ruler, letter opener, 
pencil sharpener, and column cutter, which 
will remove one column from a newspaper 
in one operation, is shown in Fig. 15. This 
is awarded eleventh honorable mention, 
and H. D. Plumb, of Orange, N. J., is the 
lucky man. 


A very clever device is shown at Fig. 
16, altho for general utility and as a pop- 
ular razor blade article it would not mect 
with very great favor, perhaps. This de- 
vice shaves a thin piece of rubber from 
rubber covered adding machine or other 
rolls. It is awarded the twelfth honor- 
able mention. 


A thread cutter made from a small bit 
of a razor blade soldered into a thimble, 
shown in Fig. 17, is the work of Edward 
J. Witt, of Lancaster, N. Y. He wins the 
thirteenth honorable mention. 


W. C. Michel, ef Jersey City, N. J. 
submits a flower and stem shears, depicted 
in Fig. 18, and wins thereby the fourteenth 
honorable mention. 


In Fig. 19 we see a fruit picker, a razor 
blade being mounted at the end of a stick 
and a tin can nailed to it. It is submit- 
ted by Harold Fraulob, of Los Angeles. 
Cal, who wins the fifteenth honorable 
mention. 


The sixteenth honorable mention is the 
masterpiece of culinary art, submitted by 
Edward Hughes, of Wellington, Ohio. 
This is a cabbage or sauerkraut cutter, 
shown in Fig. 20. 


George Solkover again wins an honor- 
able mention, this time the seventeenth, by 
submitting a paper or insulation tape cut- 
ter, shown in Fig. 21. 

A wire insulation remover is shown in 
Fig. 22. This is contributed by E. С. 
Lenz, of Chicago, Ill., who wins thereby 
the eighteenth honorable mention. 

The variable condenser depicted in Fig. 
23, wins the nineteenth honorable men- 
tion. This is contributed by "C. W.” 


(Continued on page 765) 
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MOTOR HINTS i 


UNPICKABLE IGNITION LOCK 


The switch itself is assembled in a fiber or 
bakelite case about 312" x 2J4" x 1%”. 
There are two sets of contact springs EE 











D 


B` Fitre or Bakelite Casing P 


First Prize, $25.00 


open one circuit and close another. These 
contact springs are normally in contact with 
each other, but when the fibre arm F is 
turned between them, contact is broken. 
The arm F is 
kept in position 


) ^» by the steel lock 
- plate G, which 
as two upward 

projecting lugs, 

one on either 

side and two 


Screws passing 
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placed one set in either end of the box. They 
may control two circuits or be placed in 
series in one circuit or may be arranged to 


Second Prize, $15.00 
A FOUR DIAL COMBINATION LOCK 


In this Combination Lock Switch, a 
sketch of which I am enclosing, a pieceof 
hard rubber, fiber, or similar material, 45$ 
x 112 х 5% іп. is used. To this are attached 
4 brass disks (Fig. C), as shown in Fig. A. 
These disks are about 34 in. in diameter and 
‘ig іп. thick. 

A contact point (3), Fig. A, is mounted 
in the opening of each disk. These are also 
brass and come flush with the surface of the 
disk, and of course are insulated from them; 
the only means of contact being by the lever 
(1) Fig. A. 

The levers are operated from the front of 
the switch by knobs (Fig. B). In the base of 
the knob, ten equally spaced holes are drilled 
as shown in Fig. D. A pin, actuated by a 
spring set in the switch base, as shown in 

ig. B, engages these holes sufficiently to 
keep the knob in any desired position, but 
not so tight but What the knob may be 
readily turned in either direction. 

The size of the contact points, and shape 
and size of the contact lever are such that 
there will be no contact unless the pin is 
in the proper hole in the knob; one hole 
either way being sufficient to break the con- 
tact. 

Here is a sample setting: 

First: Turn all knobs to right till the lev- 
crs strike stop pins (2), Fig. A. 

Second: Turn knob (f) five notches to left. 

Third: Turn knob (g) two notches to left. 
i Fourth: Turn knob (h) three notches to 
eft. 

Fifth: Turn knob (i) seven notches to left. 

The circuit is now closed, and it is only 
necessary to remember, the number 5,237. 

The combination may be changed by 
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tively. Plate G 
is held in place 
by four screws J 
and four springs 
P forcing it 
up against the fibre arm F. Thru the cen- 
ter of plate G is drilled a hole to pass the 
special steel detail H. As this detail has a 





moving the stop pins, or by changing the 
position of one or more disks. 
Contributed by 
LAWRENCE A. CLIFFORD. 
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FIG.C 


A Four Dial Electric Combination Lock; Very Effec- 
tive, but Not so DM as the First Prize 
ve. 
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NOTICE—CONTRIBUTORS ! !! 


For the next few months we are going 

give prizes only to such devices a 
revent stealing of cars. It should be re 
membered always that motorists do no 
wish complicated and cumbersome devices 
omething that can be put in place quickl 
nd that can be removed just as quickly, 
what is wanted. The device should, o 
ourse, always be secret so that the casua 
rook will not know how it is used. 












as 


which wi 
о prizes, will be paid for at the rate о 
2.00. Articles submitted should not b 
ong ones. About one hundred to tw 
undred words will suffice. Address al 
manuscripts to Editor, "Motor Hints," car 
f this publication. 


All other accepted articles, 
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small lug on either side, there must be slots 
cut in the sides of the hole thru the plate G. 
A special brass detail N, made of round rod 
and threaded on the lower end, passes thru 
the hole in Н. The upper end of N is held in 

lace in a brass tube R. There are slots cut 
in R to take the pin thru N, the pin bein 
soldered in a slot cut in the top of N. ‘A 
washer separates R from H, the two being 
held together by a spring P pressing against 
F. The key plate M is fastened just inside 
of the key hole, being used as a bearing plate 
for the key. The hole drilled in this plate is 
similar to the one thru G with the exception 
that the slots are cut so they will pass and 
not engage the lugs of H. 

The key consists of two tubes, one inside 
of the other and the inner one tapt to take 
the thread on N. The other tube has two 
slots to engage the lugs оп Н. When the 
key is inserted in the key hole against M, ' 
the slots in the outer tube engage the lugs on 
H, but cannot turn it since H is held by its 
lugs thru G. The inner tube is turned, 

ulling down N which in turn pulls down 
В. and the latter forces down С and disen- 
gages the holes in F. This leaves F free to 
turn by turning the outer tube of the key. 
The pin in the top of N prevents N from 
turning when the inner tube of the key is 
turned. 

The circuit drawing is self-explanatory 
showing how the Klaxon is operated and 
stays operated when the false leads to the 
switch are shorted—these leads are not 
electrically connected to the switch. The 
buzzer relay should be located in some out 
of the way place where it could not be found 
easily. The Klaxon will operate until the 
spring clip is moved by hand releasing the 
armature and breaking the contact. 

Contributed by FRANK H. BROOME. 


Third Prize, $10.00 


SECRET BREAKER-BOX SWITCH 


This idea may be used on battery as well 
as magneto equipt cars and consists of a 
grounding or short-circuiting screw, which 

revents the circuit-breaker from function- 
ing properly, altho mechanically there is no 
interference. This screw may easily be in- 
stalled in any one of a hundred places. 

I have a Berling magneto on my Over- 
land car, with a housing over the brush 
holder, which latter collects current from 
the slip ring. І simply drilled a hole thru 
this housing to fit a small nail, which latter 
I insert whenever the car is left unattended. 

Contributed by FRANK G. DU ROY. 
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P` Grounding Scren, Se or Ye Thats 


Simply a phe ing, Bod ed to Thread 
Thru the Breaker Box, Help to Prevent Your 
Car Being Stolen. 


Editor’s Mail 


HAY FEVER 


Editor SCIENCE AND INVENTION: 

SCIENCE AND INVENTION and RADIO 
NEWS are read each month by myself and 
boys. I want to comment on the article in 
July SciENcE AND INVENTION by Dr. Ernest 
Bade on ‘‘Hay Fever, its Causes and Cure,” 
as І ama sufferer with thousands of others of 
the western country. 

His description is absolutely correct, but 
his remedy does not appeal to us very 
strongly, as I believe it is as bad as the 
disease, punching needles into one at regular 
intervals. 

I live at Topeka, Kansas, and never feel 
any effects at any time of the year from hay 
fever there, but west of Dodge City, Kansas, 
it is surely bad. Part of the day here, we 
are free, but suffer the most upon arising in 
the mornings with a terrible itching of the 
small piece of flesh which is seen in the inner 
corner of the eye and also roof of the mouth. 

Probably the alkali in the dust aggravates 
it but, if so, why are we not bothered in 
winter? 

We sincerely hope, he, or someone else 
will be able to give us relief. 2 

М. О. Davis. 
La Junta, 
Colorado. 


(The remedy for “Нау Fever" is not quite 
as bad as you think, altho “punching needles 
into one at regular intervals" as you state it, 
sounds ominous. It is scarcely felt. 

I doubt if the alkali aggravates the Hay 
Fever; such aggravation 1s more likely to 
be due to excessive as well as pertodically 
coming into intimate contact with the flowering, 
wind pollenated grasses in the fields. 

, The reason that you do not suffer during the 
winter is to be found in the simple reason that 
the flowering grasses, which do the greatest 
damage, flower only in early or late summer, 
depending upon the climate of the locality. 
—EDITOR.) 


OUR AMATEUR HUMORISTS! 


Editor SCIENCE AND INVENTION: 

Enclosed find my renewal to SCIENCE AND 
INVENTION for one year. I like the maga- 
zine very much, but I think you are making 
a mistake in keeping that amateur-humor- 
ists’ page. It is out of place in such a 
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Address... 









Voting Blank 


MY VOTE as to the contents of SCIENCE AND INVENTION appears in this 
ballot. I have placed a cross in the blank spaces showing either my preference 
or dislike of the various subjects enumerated. 


journal, and the page could be used to better 
advantage. You say that you receive daily 
from one to two hundred contributions to 
that department, and only one or two are 
available. That page is too valuable for 
other uses to go to all that trouble of weeding 
out unavailable jokes for the few that you 
can use. 


608 Cumber St., 
Cincinnati, O. 


CHARLES J. THOMAS. 


ANON THE SIMPLE STEREOSCOPE 
Editor SCIENCE AND INVENTION: 

This morning I made my customary visit 
to the local News Stand and purchased my 
September number of SCIENCE AND IN- 
VENTION. 

It is with much interest that I read the 
article of criticism re the "Simple Stereo- 
scope.” 

I wish to state that I have, in my course 
of study, covered 

Physiological Optics 

Practical Optics 

Theoretic Optics 

Physiological Optometry 

Practical Optometry 

Theoretic Optometry 
and that I most heartily agree with Dr. 
Bade. 

Mr. Wyckoff makes the statement that 
“Stereoscopic effect can not be produced by 
monocular vision, a fact that doubtless was 
realized by the CREATOR when in HIS 


КОТО с TERRY UD GRRE EEEA UEP 


E invite our readers to use these 
columns for discussion on all sub- 
jects of interest to them. We aim 

o make this page an exchange place for 
ideas and invite discussion. As hundreds 
of letters are received weekly, it is mani- 
festly impossible to фин, all of them, 
ind we aim to publish only the more inter- 
esting ones. Try to keep your communt- 
cation within two hundred words, and use 
only one side of the paper when writing. 
It ts not possible to answer communications 
addrest to this department by mail due to 
he great influx of communications received. 
—EDITOR. 
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g 
infinite wisdom HE gave us TWO EYES 
instead of ONE." Perhaps Brother Wy- 
ckoff's knowledge is only limited to OPTICS 
as far as his camera, if so, there is a great 
amount to be learned by him, if he wishes to 
criticize OPTICS in all of its branches. 

All that I ask is for Mr. Wyckoff to look 
up a good Opthalmic Dictionary, and tell me 
what he finds under the following heads: 
BINOCULAR VISION, SINGLE ВІ- 
NOCULAR VISION, MONOCULAR VIs- 
ION, and DIPLOPIA in all of its forms. 
Also I wish Mr. Wyckoff to combine all of 
the above forms with the /rue definition of a 
STEREOSCOPE and see if he hasn't over- 
looked a few OPTICAL phenomena. 

I will be ready at any time to back up 
Dr. E. Bade's article if Mr. Wyckoff sees hie 
way clear to argue hie point to completion. 

D. A. RIGON. 
Warsaw, Indiana. 


FROM SWEDEN 

Editor SCIENCE AND INVENTION: 

I enjoy the reading of your magazine very 
much and I think it has been improved a 

eat deal since you changed its name. Now 
It is written so that everybody can under- 
stand іє. I hate those “гу” science articles. 
_ Articles like De Quer's and other scien- 
tific stories and such as "Leonardo da 
Vinci" by T. O'Conor Sloane are excellent. 
Please let us have more of Prof. T. O'Conor 
Sloane, and less radio. 
_ Ву the way, many of your articles includ- 
ing “The Human Aura" and “Тһе X-Ray 
Movie" have been translated into Swedish 
and are copied quite often by one of our, 
Swedish magazines, that is a specialist in 
copying from others. 
ii hope the “copying magazine" will read 
this. 

GEORGE HAMMER 

Motala, Sweden. 


WHY HE LIKES IT 
Editor SCIENCE AND INVENTION: 

In commenting on SCIENCE AND INVEN- 
TION, I would like to say that too many of 
us are knocking, instead of boosting it. 

( Continued on page 770) 
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To Our Readers 


Ronin emma 


B umma mm aane 


HE publishers of SCIENCE AND INVEN- 
| TION have decided to put the contents 
of this magazine to a popular vote by 
its readers. This magazine is publisht and 
edited solely for our readers, and we are more 
than anxious to give them exactly what they 
desire. You will have observed lately in 
this department, that some readers have a 
preference, others a dislike for certain ar- 
ticles and departments. For that reason, 
we thought it best to put the matter to a 
popular vote, and let the majority decide. 
You will readily understand that it makes no 
difference to the editors and publishers what 
matter is printed as we can have no prefcr- 
ences in the matter. The readers must be 
satisfied first/ 

We hope every reader will see it as his 
duty to fil in the adjoining voting blank, 
and send it to the editor. One cent is the 
total cost, as the blank can be cut out and 
pasted on the back of a postal card. In 
case you do not wish to mutilate the maga- 
zine, just copy the blank on a postal card 
and mail. 

The editors pledge themselves to abide 
by the result which will be publisht as soon 
as a sufficient number of votes are in. We 
want to publish the results in the February 
issue, so get out that pencil. 


ica UE HEU FIT OI T 


EDITOR. 


Home Electrics i 


By G. L. HOADLEY, M.E. 
LOCATING “SHORT CIRCUITS” AND “GROUNDS” 


earlier article on the methods ordi- 
narily followed to restore service to 
house lighting circuits when the fuse 
blows. An overload is the cause of the 
blown fuse in many cases, and it is certain 
that the ordinary housewife can restore 
service herself by following the simple 
directions there stated. Quite often, how- 
ever, the two wires of the same circuit get 
together, producing what is termed a 
short; or, the positive lead may get in 
contact with the earth, producing what is 
called a ground. Then, it is necessary to 
loċate the trouble and remove it to restore 
the service, because a new fuse, if used to 
replace the blown one, will itself be blown 
as soon as the switch is closed, unless the 
trouble is first fouad and removed. 
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to the time that the actual short develops 
and blows the fuse. The reason is that 
not all the current is passing thru the iron. 
Part goes across thru some of the broken 
strands, and not enough current flows to 
heat up the iron sufficiently to iron properly. 
When such an event occurs, have the 
flexible cord repaired, and save $1.00 or 
more—the price of a new cord. 

Repairing the cord is a simple matter 
and can be done by the housewife, if neces- 
sary. Simply cut off the cord far enough 
back from the heated end to remove the 
brittle wires—usually 4 to 6 inches is 
sufficient—as shown in figures. Then re- 
move the insulation from the ends of 
the wires as shown in Fig. 2, being careful 
to pass the knife blade into the insulation 
almost parallel to the insulation covering, 


cases is, of course, to remove the charred 
or burnt ends and attach the new bared 
ends of the wires underneath the binding- 
screws in the cap of the screw plug. Shorts 
sometimes result from allowing water tó 
soak into the flexible cord used with the 
washing machine. Water should not be 
allowed to come in contact with any 
flexible cords or electrical fittings, as it 
tends to deteriorate the insulation, and 
shocks due to grounds can be easily ob- 
tained from almost any lamp socket or 
other electrical fitting, if the hands are wet, 
or if the fitting itself is wet and the person 
is standing on the ground or on the cement 
basement floor at the time. 

In the wiring of the house itself shorts 
occur occasionally. Grounds, however, are 
more common than shorts in house wiring. 
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The Diagrams Above Show How to Locate a Blown Fuse and Also the Apparatus Used for Testing Out Circuits to Chandeliers. Oftentimesa Grounded Circuit 


Is the Cause of a Blown Fuse and the Method to Follow in Testi: 

Reading This Article, Will be Able to Find Out Where the Trouble Lies. j | ] 4 
ly of New Fuse Plugs оп Hand, Say Half a Dozen of Each Size Used In Your Service Cabinet. Itis Foo! 
eavy Fuse Wire to Temporarily Repair the Circuit, as This May Cause a Lot of Other Trouble, Such as Burning 


Have a Su 


Let us consider for a few minutes a few 
of the more probable causes of shorts and 
grounds. Take as an example, first, your 
electric iron. The flexible wire leads which 
connect your iron to the lamp socket 
get quite hot at the portion close to the 
iron from the heat of the iron. Heat 
deteriorates the rubber insulation which 
covers the wires and makes the wires 
brittle; the constant movement of the iron 
in its to and fro motion bends the wires 
back and forth until the outer small flexible 
strands which go to make up the wire break 
one by one down next the iron where they 
are most brittle, somewhat as shown in 
Fig. 1 at E. Ап arc forms then between 
the broken wire ends whenever the iron is 
used. This arc, in turn, burns and chars 
the insulation around the broken ends. 
making it an easy matter for the sharp 
points to pierce the insulation and touch 
the broken ends of the other wire as be- 
comes evident. Current then flows 
directly across between the two wires as 
shown in the figure, and as the path is so 
much shorter and easier than thru the 
heating coils of the iron, a heavy current 
flows thru it and your fuse blows. That 
is a very common cause of a short. Mrs. 
!lousewife will usually notice that her iron 
fails to heat properly several times previous 
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instead of at right angles to the covering, 
so that the wire will not be nicked. Next, 
remove bolt B from the plug, Fig. 1, and 
pull the inner porcelain fittings, together 
with the wires, out of the metal shell as 
shown in Fig. 3. Loosen terminal screws 
C and D, take out and cut off useless wires 
E and F. Then take the two bared ends 
of the good wires, Fig. 2, and insert them 
into the porcelain fittings G and H, Fig. 3, 
and fasten them to the terminal screws 
C and D asshown. Slip on the outer 
metal cover I, Fig. 1, wrap the wires with 
one turn around the wooden or fiber cross- 

iece holder and fasten it in place with the 

lt B, as shown in Fig. 1. The newest 
pattern has two protecting steel coils, 
one inside the other, and a swivel (see Fig. 
4), which effectually prevents the breaking 
of the wire strands for a much longer period 
of time. 

Shorts between wires sometimes occur in 
the screw-plug ends of your flexible cords 
leading to the electric sewing machine, 
vacuum sweeper, toaster, etc., as shown 
in Fig. 5. The wires are very close to- 
gether here and after repeated pulls on 
the cord the wires are apt to loosen and 
come out from under the binding-screws, 
thus getting in contact with each other and 
blowing the fuses. The remedy in such 
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for Such a Grounded Fixture or Circuit, Is Described by Pro: 
One of the Main Things to Learn With Rogard to the Replacement of Blown 


f. Hoadley so that Anyone, After 

h tofP1: P Behind Pl ү К; = 
s ace Pennies Behin ugs or to Use 
Out Lamps, Motors, Etc. 


Combination fixtures for lighting which 
supply both gas and electricity are some- 
times installed without insulation joints. 
Then grounds may be a more frequent 
source of trouble, as the bare wires can 
easily come in contact with the gas pipe 
or fixture metal, allowing the current to 
flow direct to ground. brass or metal 
socket should not be used in basements 
or bathrooms unless it is beyond the reach 
of anyone standing either on the cement 
floor or the ground or high enough to be out 
of reach of anyone touching the bath-tub 
or a faucet. Porcelain or a moulded com- 
position socket should be used in such 
places to avoid possible injury due to de- 
fective socket-insulation. In spite of re- 
cent improvements in sockets, the turning 
on and off of a key socket will in time be 
likely to wear away the socket so its shell 
becomes alive, and any person touching a 
live socket shell will receive a more or Ls 
severe shock, depending on whether the 
person is standing on earth or cement or 
on the grounded bath-tub and whether 
the hand touching the socket is wet or dry. 
The reason is that current flows directly 
from the live socket thru the person to 
ground, and thence back to the power 
house. 
(Continued on page 113) 


Home Mechanics 


Conducted by WILLIAM M. BUTTERFIELD 


HEATING OVEN FOR RADIATOR 


A lot of valuable heat is going to waste 
in the ordinary dining room radiator that 
can be put to good use heating our food, 
dishes, etc. We give a practical illustration 
of how this waste heat can be used. Here 








Here Is a Most Useful Heating Oven Which Can be 

Fitted on Top of Any Radiator. It Is Constructed 

from Black Sheet Iron and Is Attached in the Manner 

Shown, so That It Cannot be Knocked Off or Upset. 

The Two Long Iron Bolts Serve to Lock It in се 
оп the Radiator. 


we have a metal oven attached securely to 
the radiator. It is constructed in a durable 
manner, and attached in such a way that it 
cannot be tipt over or knocked off—it is as 
firmly fixt as the radiator itself—yet it can 
be removed almost instantly. Two long 
iron rod-like bolts do this trick. The oven 
will give additional heating surface to the 
radiator and thereby increase the effectual 
warmth received from the steam supply in 
the room as well as warm food and dishes. 


SAFETY MEDICINE CABINET 


In the illustration we show a medicine 
cabinet that is as safe against taking out 
harmless or poisonous medicines uninten- 
tionally as it seems possible to make a con- 
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D Operated Electric Light Which Flashes When 
tae Pes Compartment Door Is Opened, This Com- 


partment Being Used for Poisonous Medicines. By 
Having the Two Doors and Electric Light Reminder, 
There Is Slight Chance of Anyone Taking a Poison 


Bottle from the Cabinet Unknowingly. 


' Google 


` tainer of this sort. The cabinet consists of 


two parts, each having a door; the upper and 
larger part is for the harmless varieties of 
home remedies, the lower for the poisonous 
varieties. This arrangement makes it neces- 
sary to open two doors to get at the poison- 
ous kinds and, as an extra precaution, we 
provide an automatic electric light danger 
signal, that is operated by the opening of 
the second door. The cabinet is the same as 
any ordinary variety of this useful house- 
hold accessory, with the poison cabinet 
built in at the bottom—the door of the poi- 
son cabinet when open being useful as a 
shelf. 

The automatic lighting arrangement 
(red bulb) consists first of a plunger, P, 
supported in one corner by loosely fitting 
straps as shown; second a lever I, suspended 
to an inclined fulcrum F, and controlled by 
a coiled spring S; and third any common 
push button P. B., suitable for the trans- 
mission of current to a lamp, either from a 
storage battery or the usual public service 
supply. A 414 watt bulb, using a very light 
current, is large enough. It will be seen that 
this mechanism will close the circuit when 
the door is opened, by allowing the spring S, 
to pull the lower end, or its attached screw 
head S. H., against the plunger of the push 
button P. B., as shown; or that when the 
door is closed the plunger P, which was 
pushed out by the spring 5 moving the lever 
I as before described, will reverse the opera- 
tion and move the screw head S. H. away 
from the push button P. B., and by these 
means shut off the current. 


THERMOMETER LAMP 


A thermometer lamp is shown in the illus- 
tration attached to an out-of-door glass scale 
thermometer of the common type. The 
lamp consists of two parts as shown, but 
can be made of but one part if the public 
current supply is used, instead of a storage 
battery. The lamp isa 474 watt bulb of any 
desired pattern inclosed in a light weight 
box. This box is like an ordinary oblong 
wooden box, commonly used by druggists 
for holding powders, with the exception that 
one end (the top) is provided with a lid held 
in place by screws entering its lower part 
from each side and from the bottom. The 
thermometer takes the place of the wooden 
sliding lid in the ordinary box and enters 
the grooves made for it in the box in the 
same manner. It will be seen that when the 
box and thermometer are thus put to- 

ther, a weather and water-proof inclosure 
is provided for the lamp. The inside of this 
container is painted with white enamel 

aint which forms a reflector on all five sur- 
aces; the outside is painted with a black 
water-proof paint having a glossy surface. 
The thermometer brackets of course pro- 
trude thru holes made for them in one side 
of the lamp box. 

The lamp is operated from within doors— 
the wires being brought thru a hole bored in 
the window or door frame for this purpose— 
either from an ordinary switch, or a push 
button attached to a three cell battery box 
arranged and constructed about as we have 
shown in our illustration. 


DOOR-SWING, BAR AND TRAPEZE 


A frame that can be attached to any con- 
venient door or removed in an instant, with- 
out using nails, screws, or anything that will 
mar the paint or woodwork of the door, is 
shown in the illustration. This frame can 
be used to suspend a swing, trapeze or hold 
a horizontal bar. It is formed of four pieces 
that lock together making a safe support for 
either of the three appliances. There are 
two side pieces grooved to fit over the sill 
and jambs, as shown, both at the top, bottom 
and sides. It will be seen that these pieces 
can be put in place one on each side of the 
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door opening and be securely held by the 
door jambs and sill. To hold these firmly in 
lace a cross-piece at the top, sufficiently 
eavy to support a swing or trapeze, is pro- 
vided having beveled slots that attach 
wedge-fashion on the side pieces, as shown. 
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A Valuable Household Wrinkle Which Will Render 
It Easy to Read the Thermometer Scale Outside the 
Window at Night. The Electric Lamp Used to Illu- 
minate the С! Thermometer from Behind May 
be a Small One Operated from a Battery of a Few 
Dry Cells, or It May be Lighted from the Usual 110 
Volt Lighting Current. 
Another cross-piece, operating in the same 
manner, but of thinner. material is used at 
the bottom; this piece is made so as to fit 
over the sill, and thus insure against any 
danger of its being loosened or being kicked 
away by the feet. 


The horizontal bar used in the attach- 
ment herewith may very well be con- 
structed, when convenience dictates, 
from a piece of iron pipe about 1” in 
diameter. 





The Collapsible Wooden Frame Shown Above Pro- 
vides at ce a Door-swing, Horizontal Bar and a 
Trapeze. The Novelty of This Device Lies in the 


Fact That It Can be Put in Place or Removed Quickly 

Without Marring the Woodwork of the Door in the 

Least. It Is Also Very Strong, Owing to the In- 

genious Way in Which the Various Parts are Cut 
and Fitted Together 


Practical Chemical 
Experiments 


By PROF. FLOYD L. DARROW 


Below: 
Hydrogen in a 


Burning 


PREPARATION OF ACIDS 


a Jet of 


Cylinder of 


Chlorine 


Below: 


Preparing Nitric Acid by 
the Action of Concentrated H»SO4 
on Sodium Nitrate. 


fundamental classes, namely, acids, 

salts and bases. By stating the 

chemical character of a compound 
we mean to indicate to which of these groups 
it belongs. And practically every mineral 
compound may be placed in one of them. 
Altho some compounds such as certain ox- 
ides may not be acids or bases themselves, 
yet with water they will form either an acid 
or a base. And this is the difference, too, 
between a metal and a non-metal. An ele- 
ment, whose oxid with water forms a base, 
is a metal, and one whose oxid with water 
forms an acid is a non-metal. Sodium is a 
metal while sulfur is a non-metal. 

Now in this and one or two succeeding 
articles we shall consider in some detail 
these three classes of compounds. In the 
present article we shall deal with acids— 
their preparation and properties. 

Hydrochloric Acid: The old name for this 
acid is muriatic acid and you still frequently 
see this name applied to it, especially in 
drug stores. As its name indicates, it con- 
sists of two elements, hydrogen and chlor- 
ine. Both of the constituent elements are 
gases, as is aiso the compound product. 

ydrochloric acid, as it is used, is not, as is 
commonly supposed, a liquid but a gas in 
solution, and it is the second most soluble 

ıs known to science. 


HE compounds of inorganic chem- 
istry may be divided into three 
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At Right: Ig- 
niting a Mix- 
ture of Hydro- 
gen and Chlor- 
ine With a 
Lighted Splint. 


At Right: Pre- 
paring Chlorine 
by the Action 
of Concentrated 
Hydrochloric 
Acid and Man- 
ganese Dioxid 


Its synthesis by direct union of the ele- 
ments may be carried out in two ways. In 
one a jet of hydrogen is quietly burned in a 
bottle of chlorine, while in the other the two 
gases are mixt and ignited; they then unite 
with explosive violence. 

In order to obtain the necessary chlorine, 
set up apparatus as shown in Figure 1, and 
place in the flask a small quantity of man- 
ganese dioxid. Set the apparatus under a 
hood or in a good draft. Pour upon the 
manganese dioxid enough concentrated 
hydrochloric acid to cover it well. Then 
warm gently and collect two cylinders of the 
gas by upward displacement of air, that is, 
the gas goes down and the air goes up. You 
can tell when the cylinder is full by the 
green color of the gas. When full cover the 
cylinders with glass plates. Be very careful 
not to breathe any of the escaping chlorine gas 
as й is exceedingly poisonous. 

Now set up a hydrogen generator in the 
usual way and using zinc and dilute sulfuric 
acid collect two cylinders of hydrogen gas 
over water. Then immediately ignite the 
gas from the delivery tube of the hydrogen 
generator and thrust it into one of the 
cylinders of chlorine. Instead of going out 
the flame continues to burn with a lavender 
color and forms hydrochloric acid gas, which 
fumes as it escapes into the air. (See Figure 
2.) When all of the chlorine has combined 
with hydrogeu the flame will be extin- 
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At Left: Burning a Splint in the Hot 
Vapor of Nitric Acid. 





guished. Incidentally this experiment 
shows that combustion can occur without 
the presence of oxygen. 


The explosion of hydrogen and chlorine to 
form hydrochloric acid can be carried out 
safely as follows: Covering a cylinder of 
hydrogen with a glass plate bring it mouth 
downward over a cylinder of chlorine. Re- 
move the plates between the cylinders and 
shake them for a few moments to mix the 
gases. Then stand them upright on the 
table and quickly ignite with a long wax 
taper. (See Figure 3.) A very vigorous ex- 
plosion results and the cylinders are left 
filled with hydrochloric acid gas. Immedi- 
ately cover them and invert in a basin of 
water. Upon removing the glass plates the 
water will rise in the cylinders, showing the 

eat solubility of this gas. If the water has 

n colored blue with litmus it will turn red 
as it rises in the cylinder. 


(Do not attempt to carry out this experiment 
with the gases зп a confined space, as they 
unite with dangerous violence.) 


The usual preparation of hydrochloric acid 
is from the action of sulfuric acid upon its 
most common salt, sodium chlorid. Using 
apparatus exactly similar to that employed 
in the preparation of chlorine place in the 
flask two or three tablespoonfuls of ordinary 
table salt and cover well with sulfuric acid 


(Continued on page 760) 
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Sawing a Person in Half 


By A. HAZELTON RICE, Jr. 





One of the Most Mysterious Acts Which Can be Produced Either for Semi-Professional or Amateur Theatricals, Is the Trick Here Illustrated —of Sawing a Person in 


Я the Illustrations Indicate, Two Young Women аге Nece: 
Depth to Accommodate One of Them. The Illustrations, Together wi 


HE cold-blooded dismembering of 

a young and otherwise very attrac- 

tive young woman for no other 

purpose than the delectation of an 

audience of amusement seekers can 
be easily imagined as occurring in the 
arenas of ancient Rome, but it is well.nigh 
impossible to describe one’s impressions 
upon witnessing such a feat on the modern 
vaudeville stage. 

The surgeon extraordinaire appears be- 
fore the curtain is raised, explaining that 
he is about to saw his lady assistant com- 
pletely in two and that the operation, while 
a very delicate one, is performed abso- 
lutely without pain. Then, as tho to put 
his audience at ease, he adds that she will 
be promptly restored to her normal con- 
dition, after the operation, and that she 
has consented to the experiment without 
coercion. 

After thus enlightening his audience, the 
arch-vivisectionist turns to the rising cur- 
tain and greets the victim, a charming little 
miss, who instantly makes you resent the 
perpetration of any such villainous assault 
upon her anatomy as is contemplated. 

The performer calls for assistants from 
the audience and after selecting two and 
seating them upon the stage he turns to 
the victim, suddenly holding before her 
eyes a small crystal ball. And now a sec- 
ret—gentle and unsophisticated reader— 
the effect of this act is much greater on 
the audience than upon the subject. No, 
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the Detailed 


sive Phases of This Magic Act. 


A Mystifying Trick 
That Is Not so Magi- 
cal as It Appears 


I do not mean, as I have sometimes heard 
it said, that the entire audience is hypno- 
tized and consequently sees things that it 
does not see, but for some unknown reason 
hypnotism and magic seem to have linked 
themselves inseparably, and it is, therefore, 
entirely befitting that she should be placed 
in a comatose condition before proceeding 
further. Having been thoroly satisfied 
that the subject is under the hypnotic 
spell, the audience is willing to believe 
almost anything possible. In other words, 
a mystic atmosphere is created. 

The victim is then laid upon a table; 
two straps are lowered from the flies or 
above-stage, and aíter being securely fast- 
ened, she 1s raised a few feet in the air to 
make room for the cabinet into which she 
is to be placed. 

"Aha!" says my reader, "the Hindu 
sword and basket trick again!" but wait. 

The victim is lowered into the cabinet. 
which is a bit short, her head and arms 
protruding from one end and her feet 
from the other. The two ends of the cab- 
inet are placed in position, these latter 
having semicircular openings for the neck, 
hands and feet. The cabinet and table 
are then swung around a quarter turn so 
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in Producing this Illusion and the Lar, 
escription Given in the 
ic 





rge Tablo Used Must Have a Hollow Top of Sufficient 


icle Below, Will Render Perfectly Clear the Succes- 


that the cover may be closed and locked 
in full view of the audience and its com- 
mittee of two. This accomplished, the cab- 
inet and table are swung back into their 
original position. One of the committee 
is assigned to the holding of a dainty pair 
of ankles at the foot of the cabinet and the 
less fortunate one vice versa. 

The saw, about the capabilities of which 
there can be no doubt, is brought upon the 
stage and examined, and then, amidst 
goose flesh music by the orchestra, the cab- 
inet, and incidentally its occupant, are 
cleanly severed while the audience holds 
its breath and shudders. 

A slide is then placed in each section of 
the cabinet, thus mercifully sparing the 
audience from an inspection of the debris, 
and the two sections are pulled apart in 
order that the performer may walk be- 
tween them and show that there is no de- 
ception. Two window curtains of the 
proper size may be used to close the cab- 
inet compartment, operating. them by 
strings, etc. Upon placing the sections of 
the cabinet together again and unlocking 
the cover, the young lady, much to the re- 
lief of the audience, arises. попе the. worse 
for her experience. а 

The inventor of this illusion, as are all 
followers of magic, is a true disciple of 
Barnum. and of his doctrine that the 
public likes to be fooled, and in this he has 
certainly succeeded. 

(Continued on page 770) 


There Is mpeg А no Greater Sport for the Winter Months Than Ice ‘‘Boa n 
ing of Both Small and Large Ice Boats. A Small Ice Speeder With Gaso 


B 
An Old Circular Saw Blade Makes a Very Good T: 


OW that the winter is almost upon 
us, the question of what sports are 
to engage us during the dreary 
bleak winter daysisforemost in our 
minds. Of course there is sleigh- 
ing, skating, skiing, and toboganning, but 
the finest sport of all without a doubt is ice 
boating and speeding. With the instruc- 


tions given here, ice boats or speeders can 
easily be constructed. Bill Caley has contrib- 
uted two photos of his ice speeder which 
show clearly the mechanical lines upon 
which one type of speeder was built by him- 


= 






self and his partner. He had an 
old 1915 motor-cycle and removed 
its engine and placed it in the 
speeder, and many of its other 
parts were used to great advan- 
tage. The rear wheel of the 
motor-cycle was mounted so that 
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The Two Diagrams Above Show a Side 

and Top View of an Attractive Little 

Ice Speeder. It Is Driven by a Motor- 

2 Engine and It Will Travel Over 

e Ice at a Great Rate of S| , Up to 
60 Miles an Hour and Better. 
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it could be used asthe drive wheel 
of the sled and was placed up in 
front. To this wheel the engine 
was directly connected by means 
of a chain and never-slip horse- 
shoe calks were riveted to an iron 
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rim, which was subsequently placed over the 
wheel. This furnished the necessary trac- 
tion. The engine was then mounted upon 
the frame, which is but 7 ft. long, and the 
clutch upon the engine was so arranged that 
it may be thrown in or out as desired. The 
brake to the wheel is of course placed so as 
to be easily accessible. Runners are 
mounted in the rear and pivotly arranged, 
steering being accomplisht thru their aid. 
Under very adverse conditions, in which the 
ice was covered with two to four inches of 
кое, this sled actually made 60 miles ап 
our. 
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In the Accompanying Drawi 
Engine Drive Is Shown in th 
гон Drive Wheel for the Ice Speeder, and Where This Is 





s and Text General Directions are Given for the 
wings Below, as Well as in the Photos Above. 
ot Available a Substantial Wooden Wheel May be 


» Providing the Perifery Is Fitted With a Series of Iron Spikes. 


Mr. P. P. Avery gives the following de- 
tails for constructing an ice speeder and also 
an ice boat. He says that the following two 
devices can be easily constructed and will 
be valuable to anyone located near a body 
of water which freezes over in the winter 
time. 

First, make a frame of 3" x 4" wood 
strongly bolted together. A good 6 or 7 
horse-power air cooled motor-cycle motor is 
clamped to this frame. Then procure a 1% 
inch rawhide belt which has been fully 
stretched. This will be used to drive the 
power wheel. A bent lever with a ball- 





























bearing idler wheel releases the 
slack of this belt when it is desired 
to maneuver slowly, and when the 
idler wheel is so adjusted that all 
the slack of the belt is taken up 


ТЕ 


eel raft Over 
theIce. The Cost of Building Such an 
Ice Speeder is Insi, t 


to the Pleasure One May 
and consequently no slippage is 
obtained, practically the full power 
of the motor is delivered to the 
power wheel. Altho the carbure- 
tor and the oiler of the motor- 
cycle are not changed, the gas- 
olinetank and the oil tank are both 
equipt so that air pressure may be 
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Probably the Greatest Sport in All Ice Boating is to be Found in the of the Swiftly Movi 
t Handling y Mo 

of Mr y m the Airplane, the Swiftest oving 
The Mast of the Ice Boat Should be Well Stayed in Position from Either Side, as Well as at the 
a Smaller Craft Than the One Shown, Will Gain Some Good Ideas from Thi: i 
Small Sail When There is a Good Wind Blowing. One Feature 


P. P. Avery, M.E. It Ha: 


Drawings n 
Has Established a Speed R 
Front, Using Turnbuckles to Pull 


applied if desired. The same magneto is 
used for ignition which is usually found on 
these motor-cycle engines, but because of the 
extremely cold weather at times, it is desir- 
able to insert a separate battery system for 
easy starting. The driving wheel consists of 
a 36 inch circular saw blade which may be 
obtained from any second-hand machinery 
dealer. Holes are drilled thru this to hold 
the axle, wood hub and bearings in place. 
The gasoline and oil tanks,as well as the 
battery and coil, can be placed under the 
seat, and wires leading to the spark plugs 
should be run thru metal conduits. А word 
in regard to the steering; this is simply ac- 
complisht by means of a 1 inch rod and 
plate connected to an arm which connects 
with the regular type of front axle cut to fit. 
A 14 inch steering wheel is preferably em- 
ployed, to which are attached the necessary 
controls for spark and gas. The brakes аге 
drums of wood fastened to the wheel spokes 
and fitted with the usual brake lining. The 
brake action is fitted under the floor with a 
pedal protruding and connected to the brake 
oper by means of a flexible steel cable. 

he entire floor is then covered with 4" x:1" 
yellow pine, and over this, along the edges, 
molding is rigidly fastened to give it a neat 
and finished appearance. By following the 
diagram closely and by using a little inge- 
nuity, the reader can develop a very success- 
ful machine capable of driving him across the 
ice lickety-cut at a speed of from 45 to 70 
miles an hour. In starting the motor, it is 
most desirable to retard the spark control 
and just give the motor a little З 
The clutch is thrown out so that the belt 
is quite loose; the brakes are applied and a 
small stone is placed under the driving wheel 
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een Said That Aside fro. 
ecord of Over Two Miles a Minute. T 
the Cables or Ropes Taut. 
as to the Steering Arrangement, and They Will be Surprised at the Speed Obtainable Even With a 
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Those Desiri 
of the Ice Boat is That There is no Gasoline to Buy. 


for safety. A crank is then slipt over the 
motor shaft and after a few smart twists, 
the engine will start off. The crank is now 
removed and the spark advanced, but the 
gas is kept low and the engine is allowed to 
run until it idles nicely. The stone may now 
be kicked away and the clutch lever slowly 
pulled in until the entire contrivance starts 
to move. The gas is thrown in fuller when 
needed. 

The ice boat is a little easier to construct. 
First procure a board of spruce and cut this 
as illustrated and bolt the pieces together. 
Then make two side runners and fasten them 
together, first bracing them with $$" sheet 
iron. Now purchase a mast and step this 
in place with the necessary fittings running 
a 14” steel cable from the top or the mast 
down to a screw eye in the bows, with a 
turnbuckle conveniently located in the 
middle of this cable to allow for taking up 
of any slack. The rudder is firmly set in 
collars, and a tiller made of a piece of 34” x 
2” wood is secured to the rudder. Cords 
are run thru pulleys all along the sides of 
the craft up to the steering wheel shaft, so 
that it is not necessary to use the wheel 
when steering the craft. This cord enables 
the rider to steer it regardless of his position 
upon the craft. The frame is now strongly 
criss-crost with pine and cross wires with 
their necessary turn-buckles may be inserted 
to make the entire boat more rigid. The 
floor is then covered with 1 inch yellow pine. 
Great care must be exercised in the setting 
of the:sail and a good quality of duck is a 
very serviceable cloth to make the sail 
from. Any type of halyard or any number 


‘of pulleys may be employed for hoisting the 


sail in position, dependent entirely on its 
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Sail-Pro 


lled Craft Here Shown, as Reproduced from the 
in the World is Undoubtedly the Ice Boat, Which 


This Article 


size. Тһе shape of this boat makes it pos- 
sible for riders to quickly shift their position 
and great speed may be attained. 

In the smaller crafts a tiller is pre- 
ferred instead of a wheel. Under the 
circumstances the tiller would have to 
be arranged so that it will line up 
with the rudder. The addition of a till- 
er makes it easier to maneuver the craft. 
Of course the mast should be suitably 
guyed by stays; three are quite enough 
and each should be equipt with a turn- 
buckle so that the stays and shrouds 
may be tightened at will. 

The rings holding the sail in place 
should be numerous, more than are 
show in our illustration of course, and 
the sail must in all events be very care- 
fully fitted, otherwise it will bag and 
much of the energy imparted to it by 
the wind will be lost. The closer the 
sail comes to being a flat board suríace, 
the better the sailing qualities of the 
craft will be. Whenever it is found that 


the sail is rather difficult to stretch to 


its fullest extent, several pulleys may 
be inserted at either end so as to allow 
the rope to pass back and forth four or 
five times. This permits of sufficient 
traction upon the rope to hoist the sail 
to its fullest extent without appreciable 
effort on the part of the pilot. No brake 
is required in this boat, in that in order 
to stop the vessel its nose is turned into 


'the wind or else the sails can be sud- 


denly released. Speeds as high as a 
mile a minute are rather common with 
this type of craft and much better rec- 
ords have been attained in races. 








Comprest Air-Driven Model 


Monoplane 


By WILLIAM J. BEACH 


ODEL airplane construction 
undoubtedly ranks preéminent 
as a mechanical hobby, as it 
is scientific, instructional and 
full of action. What could be 

more gratifying than to see a miniature 
'plane before you, its highly polished lit- 
tle cylinders glistening in the sunlight 
and to know that it is only a matter of 
turning the tiny air cock when the pis- 
tons will reciprocate and impart motion 
to the propeller. Away goes your hand- 
icraft scampering over the ground, the 
next instant to be in the air and behaving 
like one of its larger prototypes. In 
constructing a model plane provided 
with a miniature motor, reduction of 
weight must be uppermost in the build- 
er’s mind—the model about to be de- 
scribed herewith should not exceed one 
and three-quarter pounds and every 
ounce or part thereof, that you can re- 
duce below this minimum weight, will 
add materially to the flying efficiency. 

The air-tank or container is the first 
job to start on, and this should be made 
very carefully from the thinnest phos- 
phor bronze procurable, which is, roughly 
speaking, about as thick as the paper 
from which you are reading. Two domed 
end caps are procured from some metal 
spinner’s shop. These should be 5” in 
diameter. A wooden mandrel or roller 
is made to fit the inside of the caps 
less the thickness of the sheet bronze 
which you wind spirally around the man- 
drel, allowing a 34” lap, which you solder 
on the outside while still on the mandrel. 
The sheet bronze has now become a 
tube which is removed from the mandrel 
and the spiral lap carefully so'dered on 
the inside. Now saw the mandrel down 
the center from end to end and replace 
one-half in the tube for the purpose of a 
backing while you drill a series of small 
holes 34" apart in the center of the spiral 
lap thruout its entire length. These 
holes should be the size of a small brass 
escutcheon pin, one of which you place 
in each hole, cut to length and rivet, 
allowing the heads to be inside the tube; 
when riveting substitute a bar of round 
steel, for the half-round wood piece, 
which you used when boring the holes. 
As the riveting may have broken your 
soldering at some point, it is well to 
run the iron along the points again both 
inside and outside. Trim the ends of 
the tube so that they will fit the end 
caps neatly. Place the two halves of the 
mandrel back in the tubes, slip the end 
caps on, and drill a series of holes around 
the caps thru the tube 34” from the edge. 
These holes should be slightly staggered 
34" apart. Place and secure rivets in 
one end cap in a similar manner as de- 
scribed in the seam. Naturally you can- 
not rivet the opposite end as you cannot 
place your dolly against the rivet heads, 
due to both end caps now being in posi- 
tion, in which case you invert tke rivets, 
allowing the heads to be on the outside 
so that they will not fall into the tank. 
You now solder the caps to the tank and 
sweat' some solder around all rivets. The 
next procedure is to run a No. 30 drill 
thru the end of each cap, over one of 
which holes you solder an ordinary bi- 
cycle valve, removing the valve proper 
from the casing, while soldering the 
same, to prevent the heat from damag- 
ing the rubber. 

A winding of the smallest steel piano 
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How to Build and Fl» 
the Machine 


vire is now placed around the tank and 
along same extending from cap to cap, 
the coils should be about V2" apart, each 
coil secured to the tank by wiping the 
soldering iron along the surface of the 
coils at three equal points around the 
periphery of the tank. The tank should 
have a total length of 18”. 

The tank is now ready to be connected 
to the motor, which is of the horizontal 
opposed type and made as follows: It 


has a 1⁄4” bore and 4” stroke. The crank 


акцената EIL VEO EAE ERA наннан 2: 


MODEL AIRPLANES OF MANY DIFFER- 
TYPES AN 


. THIS 
NOPLANE IF PROPERLY BUILT, 
FLY FOR A DISTANCE OF 400 TO 500 FT. 
THE COMPREST AIR MOTOR AND TANK 
HERE DESCRIBED WILL BE FOUND USE- 
FUL FOR DRIVING MANY OTHER MOD- 
ELS, SUCH AS THOSE OF BOATS. 


case and motor supports are made from 
two pieces of sheet steel 1/16" thick. Do 
not use brass as it is liable to break 
when bending. Study Figs. 3 and 4 care- 
fully, then make an exact drawing oí 
same on the sheet steel, using a keen 
sharp scriber for the purpose. Center 
punch and scribe the circles, shown in 
Fig. 3. Having decided that the work 
is laid out correctly, cut same out 
roughly with a hacksaw, placing a piece 
of 16” birch board at the back of your 
work while secured in the vise; the in- 
troduction of the birch board will pre- 
vent your saw blade from being stript 
of its teeth and allow you to make a 
straight cut. Having Figs. 3 and 4 
sawn out. finish to the lines with a file. 
The circles in Fig. 3 should be drilled 
under size and finished with suitable 
files, as an attempt to bore them accu- 
rately would mean a disappointment. 
Fig. 3 is now bent to right angles on the 
dotted lines A, while Fig. 4 is bent on 
the dotted lines B and Cas is indicated 
and for the purpose clearly shown in 
Fig. 2. The parts having now been bent 
to shape, one is secured to the other by 
the tongue and slot method, which pre- 
sents itself immediately the two parts 
are placed together. As you have been 
working with flat metal it is well to con- 
tinue with same and make Figs. 8 
and 11. 

Fig. 8 is the crank arm, which is made 
from a piece of 14” flat steel having two 
v$" holes bored 14” apart from center 
to center and shaped, as is shown. Fig. 
11 is a connecting rod of which you re- 
quire two; these are made from 1” flat 
brass. The drawing is self-explanatory 
and needs no further explanation. Fig. 
6is the valve sleeve and should be turned 
from a piece of cold rolled steel and 
carefully reamed to 14” inside. The three 
No. 30 drill holes should be bored before 
reaming. Fig. 7 is also turned from cold 
rolled steel and finished a friction tight 
fit for the 14” hole in Fig. 6. After the 
two 7/16" flats are filed on Fig. 7, which 
is the rotary valve and propeller shaft 
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combined, it is very carefully lapt 
(ground) to a perfect fit in the valve 
sleeve or female part, Fig. 6. Now turn 
up Fig. 5, which is a collar to keep the 
valve from sliding back, and is held in 
position by the small set screw shown. 
Fig. 9 may be made, which is the crank 
pin, and together with Figs. 8, 7, 6 and 
5 completes the valve, valve sleeve, valve 
collar crank and propeller shaft. Two 
flanged collars as shown in Fig. 12 may 
now be made. Two cylinders as per Fig. 
13 are machined from cold rolled stock 
and slotted with a hacksaw, as shown 
The pistons, Fig. 10, are turned from 
aluminum and finisht to a perfect fit. To 
assemble the motor, the connecting rods 
are placed on the crank pin which is then 
riveted to the crank arm, the crank in 
its turn being riveted to the valve. The 
valve sleeve is soldered into the center 
of the crank case while the valve is se- 
cured with the collar. One flanged col- 
lar, Fig, 12, is now slipt on to the shaft 
and secured. Pistons and wrist pins 
having been placed on the connecting 
rods, are inserted in the.cylinders which 
are soldered to the crank case. The back 
half of the crank case may now be at- 
tached and soldered to the nose of the 
tank. A small quantity of brass tubing 
the diameter of a No. 30 drill, is led 
from the hole already provided in thc 
tank, to the air cock, from which point 
a U-shaped piece of pipe is brought into 
communication with the two íront holes 
in the valve sleeve. A pipe to each cyl- 
inder head is led from each of the center 
pair of holes while the remaining two 
are left open. 

The operation of the engine is as fol- 
lows. As one piston reaches top center, 
one of the flats on the valve allows the 
air to flow to the piston, thus forcing it 
to the bottom of the stroke and exhaust 
take place thru the slot in the cylinder. 
In addition a secondary exhaust occur: 
on the upstroke due to the second flat 
on the valve, which allows any air that 
may not have escaped thru the cylinde: 
part to be forced back thru the intake 
pipe into the valve and out again thru 
the third hole in the valve sleeve, which 
third hole is always closed on the power 
stroke. 

The propeller employed on this motor, 
and suitable for propelling the plane 
about to be described, is 16" diameter 
and carved from a blank 1" thick; a 14” 
hole is bored thru the hub to receive the 
shaft, to which it is secured by the two 
flanges, Fig. 12. 

The body structure of this model i: 
very simple, light, strong and easy to 
make. It consists of a single slab oi 
wood, cut to simulate in profile the side 
of a speed 'plane. The forward end oí 
the slab has its center cut away to re- 
ceive the air tank, which is secured іл 
position by the three aluminum bands, 
as clearly shown in the side view. It 
will be observed that provision is made 
for readily connecting the air pump hose 
to the valve at the rear of the tank. The 
rear of the body structure is reduced to 
a skeleton by cutting parts away, and 
leaving only top and bottom longerons 
and vertical struts. The extreme face 
end is slotted as in Fig. 4 to receive the 
horizontal stabilizer. The whole of thi: 
body .member. is covered with thin silk 
on each side; which materially strength- 


(Continued on page 776) 





Comprest Air-Driven Model ’Plane 
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fig. 3 Fig. 4 

I oprost Air-Driven Monoplane Shown in Detail Above, Will Кр жере Prove of Great Interest to All Model Builders. This Model Flier Over 4 

and About 4 Ft. in Width. ES Is Fitted With a у, Сатоси Air Motor, Details for Buildi: are Given Herewith. It Is 

ated i by Comptes Air Stored шш еи ‘etal Tank Mounted in the Fuselage of the Machine. This Tank Is Wound With Brass, Phosphor Bronze or 
to: Strengthen It, as Shown in Fig The Landing Wheels of the Craft Should be Fitted With Rubber Tires, and Spring or Other Type Shock гес чн Мау бе 
Fitted by the Ambitious Model Builder. 
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This department will award the following monthly prizes: 





™ 





First prize, $5.00; second prize, $3.00; third prize, $2.00. 


The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the 
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea sub- 


mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. 
We will make the mechanical drawings. 


c-ate, and rough sketches are sufficient. 


Use only one side of sheet. 


The article need not be very elab- 
Make sketches on separate sheets. 





FIRST PRIZE, $5.00 
TIME SWITCH FOR ELECTRIC 
HEATER 


This is a sketch of my apparatus which I 
constructed out of an electro-magnet, a few 
screws and bolts and nuts for terminals, an 
old alarm clock and home-made copper 
knife switch made from broken switch block. 

This apparatus is designed for the auto- 
matic control of a small bedroom heater. 
When one goes out in the evening to a 
theatre or elsewhere, it is ofttimes desired 
that the heater at home be turned on about 
a half to one hour before his return home. 
To leave the heater in operation from the 
time of departure would probably mean 
qverheating of the room, and also an un- 
necessary consumption of current. 

This little rig-up will switch on the heater 
(or any other small electric household de- 
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Switch 





Electric 


for 
Heaters. Which, Thanks to the Alarm Clock, 
Can: Be. Set. to Turn on the Heat at Any Pre- 


An Automatic Time 


determined "Hour. -A Pair of Small Electro- 
Magnets, Connected as Shown, do the Trick. 
vice) during the absence of the owner, at any 
hour for which it may be set. Of course, it 
cam also be used to turn on the heat on a 
chilly morning, say an hour before the usual 
rising time. It would thus comfortably 
heat the room while the person sleeps. 
The electro-magnet is wound with fairly 
heavy wire and is put in series with the 
heating coil which will allow approximately 
about 5 or 6 amperes to pass thre the mag- 
netizing coils. The alarm clock is in series 
with both the heater and the electro-mag- 
net. One wire from terminal С is grounded 
on the back of the clock. The other wire 
(from terminal F) is set at right angles to 
the plane of the face of the clock, opposite 
the time desired for the heater to be switched 
on. The glass is removed from the clock, 
of coutse, to allow of this operation. : 
When the hour hand comes round (the 
minute hand being removed from the clock 
entirely) and makes electrical contact with 
(Coniinued on page 771) 
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SECOND PRIZE, $3.00 


REVOLUTION COUNTER 
I desired a revolution counter for deter- 
mining the speed of a motor and was at a 
loss at how to secure one without paying 
an exorbitant price. Finally I hit upon the 


= 





A Very Good Idea Indeed—a Speed Counter for 
Measuring the Revolutions per Minute of 
Motors and Other Machinery and Constructed 
from an Old Watch. It Can Be Carried in the 
Vest Pocket. 
idea in looking thru my junk drawer, where 
I procured an old dollar watch, which had 
been dissected quite a long time ago, but 
still had sufficient “linings” within to per- 
mit performing this stunt. After removing 
the hour hand I attached a small brass sleeve 
as illustrated in the diagram, to the crown. 
Then I turned the crown, until I found out 
the number of turns in the crown, necessary 
for one complete turn of the hour hand. 
This figure being definitely known, it was 
only necessary to count the number of 
revolutions made by the hour hand and in 
timing it with an ordinary watch, I was 
able to discover the revolutions per minute 
made by the motor. I subsequently cali- 
brated the dial so as to give the determina- 
tion of the number of turns in various quar- 
ters. The particularly novel feature was 
that I could place the watch against the 
shaft, but no revolution took place, and 
upon a slight pressure, which engaged the 
gears within, I was able to start and stop 
counting, gaging the time interval by my 
watch. Contributed by M. E. MITTAL. 


THUMB TACK MOTOR 

Mount two or four steel thumb tacks, 
evenly spaced, on the edge of a thin wooden 
disc (a at cork will do) two to three inches 
in diameter, and place in a V-shaped bear- 
ing frame. 

Using A. C. from the lighting circuit it will 
only be necessary tó bring the disc close 


“enough to an electro-magnet and spin the 


disc until if gets in step with the current. 
One-half pound of No. 24 D. C. C. wireona 
one-half inch iron core in series with a 60 
watt lamp will do excellently. 

Using dry cells, connect each tack with a 
piece of bare No. 24 wire and then to the 
shaft. Place a piece of wire or strip on the 


frame so as to touch the tacks as they re- 
volve in series with the magnet, battery and 
shaft bearing. Contributed-by H.R.HOWIE. 
Thumb tack 


Magnet DSC 


Bearing 









Frame- 
An Interesting Toy. Motor Constructed from a 
Cork and Some Steel Thumb Tacks, Together 
with an Electro-Magnet Obtained from a Dis- 
carded Bell or Other Apparatus. 













THIRD PRIZE, $2.00 


LOW PRESSURE A. C. TRANSFORMER 

This small transformer is well adapted 
to operate buzzers, small motors, etc. The 
secondary voltage ranges around four volts. 
The core I made from two potential coil cores 
from a discarded watthour meter core, Tf 
the reader is unable to procure a meter core, 
he will have to make the core from annealed 
sheet iron. Make a pile 15/16" thick of the 
shape shown in figure 1, the dimensions 
being given, and also a pile 15/16" thick of 
the shape shown in figure 2; and finally is 
assembled by lapping the laminations. If 
the directions are followed carefully this will 
make a very compact core, which is very 
essential in transformer construction. 

The secondary coil was simply wound on 
a form, no spool being used, as I used cotton 
covered ribbon wire, about 3/32" wide and 
3/32" thick. . If ribbon wire is not handy 


use No. 16 or No; 18 D. С, C. magnet wire, 
Wind. enough on the form. to. make a coil 


p г} =ч” rers or stove bolts here 
57 Core Assembled 


0° - 66 ө 
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Data Is Given Above for Building Your Own 
Step-Down A. C. Transformer for Reducing the 
Potential of the Electric Light Circuit to a 
Suitable Value for Operating Buzzers, Bells, 
Small Motors, Etc. 

three-quarters of an inch wide and three- 
eighths thick, allowing for linen tape. 
Wrap lightly with linen tape and soak 
thoroly in shellac or some other insulating 
medium and bake until hard and dry. 

The primary coil is wound on a cardboard 
spool, dimensions of which are given. 
Wind enough layers of No. 34 silk covered 
magnet wire to fill spool within one-eighth 
of an inch from outside edge. Then solder 
on your leads. To test for enough wire on 
primary Mr. J. W. Eshnaur's article on 
"Building and Testing Small Transformers" 
in the 1919 October number of this maga- 
zine, should be consulted, or it can be tested 
experimentally. When the coil has been 
completed, wrap tightly with linen tape or, 
better yet, cord, such as bricklayers use for 
levels. Soak in shellac or insulating varnish 
and bake. 

As to the mounting, anything which suits 
the builder's fancy will do as long as it is 
durable; altho a case made of some hard- 
wood would make the transformer look more 
respectable. : 

Contributed by HENRY HOLMES. 
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А New York Hotel was Fitted Up With a Radiophone Loud Speaker їп 
; Were Instantly Announced to the Guests in the Hotel Lobby. A Shoe Salesman Еп 


é "Us. game is over; the Giants 

are the World's Champions." 

That was the greeting which 

came to the ears oí thousands 

of baseball fans, who could not 

attend the series in person, but were per- 

mitted to follow the eight games, play 

by play, because of the effort of the 

Westinghouse concern who operated a 

radiophone broadcasting station, in con- 
junction with the Newark Sunday Call. 

Within a radius of several hundred 

miles írom Newark, there were all sorts 

of gatherings about radio-receiving sets, 

where the news was being received. In 

a great many of the radio-supply houses, 

loud-speakers were installed and occa- 


osi Google 


," Radio Pecerver 


dine fo loud 
Speaker in Lobby, 


trom Redo 
"Output Circuit 


— -Stean Pipe m 
Lobby-Street Floor 


," Window on 12” Floor where 
Set was Installed 


‘One side of Radio Output 
Circuit run by single wire 
fo Lowd-Speaker m Hotel 
Lobby on Ground Floor. 


-One side of Radio Output 
Circuit and one side of 
lowd-Speaker grounded 
for return. 


Street Leve/ 


Fig.3 Plan of Loud-Speaker Working 


Played, the Plays Being Heard Via Radiophone. 
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: “Radio News” i 
t A Simple Type of Radio Direction Finder È 
i for Use on Shipboard. By Е. W. Dun- i 
= more. i 
+ Radio оп a New York Newspaper. By | 
2 Arthur H. Lynch. i 
: С. И. Transformers. By Florian J. Fox. i 
В A Bie d stent Recolors. By Charles £ 
M. Srebioff. i 
ae This Is the Wireless.” By Stanley | 
ar. 

Modulation Systems for C. W., Which | 
Will Give Satisfaction in Your Station. Н 

2 By Arthur Н. Lynch. 
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Чи Manner Hore Shown ià Detall so That the Returns of the World’s Baseball Seri 


Great Distance from Radio Receiver 





es, Play 


a Number of Guests in His Room Each Day the Series Were 


sioned great interest. Many of the news- 
papers thruout the territory used the radio 
reports in conjunction with some sort of 
indicating boards, which were watched by 
thousands of interested people. 

The writer installed a receiving set in 
his room at the Claridge Hotel, in New 
York City, and then ran wires to a loud 
speaker in the lobby. The loud speaker 
soon had to be taken out, for it was im- 
possible to pass thru the lobby, due to 
the crowd, which would gather just as 
soon as the music from the Jersey station, 
which was sent out to give operators an 
opportunity to tune, started. However, 


(Continued on page 782) 


A Short Wave Regenerative Set 
By WILLIAM H. GRACE, Jr. 


T has come to the writer’s attention 

thru articles appearing in Radio 

journals, and from other sources, that 

some radio amateurs experience diffi- 

culty in the operation and construc- 
tion of the continuous variable-induction 
type of receiver, which, is at present, so 
popular. 

The troubles encountered can be divided 
into two main classes: Inability to tune 
to a sufficiently short wave length, and 
difficulty in controlling the regeneration 
effects, so essential in receivers of this 


ype. 

The first obstacle seems to be the main 
stumbling block. This is not the fault of 
the operator, but the fault of an im- 
properly designed secondary circuit. The 
manufacturers, it appears, try to incor- 
porate too large a wave length range in 
their receivers with the result that the in- 
strument will not tune to amateur wave 
lengths. Most of the sets placed on the 
market today will just barely tune to 200 
meters and only a few will tune to 150 
meters. Thus it can be seen that in most 
cases waves below 200 meters can not be 
intercepted. 


Pate Var 6rid Vor. 


Fig. 4 Shows Rear View of Panel of Regenerative V. T. Receiving Set with 
Variometers, Loose Coupler and Variable Condenser in Place. 


In the case of the second difficulty, 
where the plate circuit fails to regenerate 
properly, the trouble can generally be 
traced to improper connections or, perhaps 
to incorrect plate voltage. Trouble in this 
respect can be overcome by a little experi- 
menting; for instance, by reversing the 
secondary connections or even the “B” 
battery connections. It may be, that the 
incorrect voltage is being applied to the 
plate. These obstructions can best be 
overcome by experimenting, because vari- 
ous tubes having different characteristics, 
require specific amounts of current for 
successful performance. The writer uses 
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Fig. 3 Above, Shows How the Variometers and Loose 

Coupler are Assembled, the Moving Coil Being 

Mounted:on a Single Shaft Formed of a No. 8-32 

Machine Screw Secured on to the Knob at the Front 
c! the Panel. 


Lease Coupler 








Fig. 1 Shows Front-Panel View of the Short Wave 


Regenerative Receivi: Set Here Described in 

Detail. This Set Will be Found of Exceptional 

Value in All Amateur Receiving Work and it Is Very 
Simple to Build. 


a Marconi detector tube and finds 40 volts 
on the “B” battery to be correct. 

The following is a description of a re- 
ceiver of the variometer type for ama- 
teur’s waves, viz: Those between 150 
and 375 meters. This set works! 

I do not claim that other sets can not 
duplicate the performance of this instru- 
ment, but I do feel certain that any one 
constructing a set from this design will 
have a receiver of exceptional merit. This 
set is efficient for spark, continuous 
waves and radiophone reception. Using 
but one vacuum tube, stations 500 miles 
distant are copied nightly, and of course 





tion 2” in length. This should be given 
a coating of yellow shellac and put in a 
warmed oven to thoroly dry and shrink. 
Next two 3/16” holes should be drilled 
in each tube in the center and exactly op- 
posite each other, except in the 4” coil 
2” in length. This has a 3/16” hole drilled 
I" from the bottom to provide for fasten- 
ing the same to panel. Now we can begin 
the winding. 
THE LOOSE COUPLER 

The large 4” tube which is 2” long is 
used for the primary and one of the 
si. ller 3" tubes is used for the secondary. 
Upon the primary tube wind 42 turns of 
wire, making taps at the 6th, 18th and 
30th turns. Begin at the end opposite to 
which vou have already drilled the 3/16" 
hole. When this is finished, wind the sec- 
ondary coil upon the small 3" tube. The 
winding this time is in two sections of 
twenty turns each; leaving just enough 
space to clear the 3/16" holes in the cen- 
ter. This constitutes the coupler. All 
taps and leads should be only about % 
inch long, because green beaded flexible 
conductors are soldered to each. This in- 
sures tight connections. 
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Bakelite or 


conditions being favorable this distance 
can be doubled or éven trebled. The com- 
pleted set appears in Fig. I. 
NECESSARY PARTS 

Eight binding posts. 

Four large knobs with dials. 

Four No. 8-32 machine bolts 11⁄4” long 
(brass). : 

One complete switch and four contacts. 

About 14 lb. of number 26 S. C. C. wire. 

Small bottle of yellow shellac and a 
quantity of No. 8-32 nuts. Some of these 
may be procured from old dry cells. 

THE CABINET 

The cabinet can be constructed from 
any suitable wood such as oak, chestnut 
or white wood. It measures completed 
6"x6"x18". It should be constructed with 
screws but can be assembled with brads 
and glue. 

THE PANEL 

The panel can be made from any in- 
sulating compound such as hard rubber, 
bakelite or formica. Wood similar to the 
cabinet can be used, and in fact was em- 
ployed in the tuner pictured. A 5/32 
drill will suffice for all the holes in the 
panel. This makes a snug fit for the 
No. 8-32 machine screws. In this in- 
stance the panel was varnished and fin- 
ished before the drilling was done. 

THE COILS 

In making this outfit two sizes of card- 
board tubing must be procured. One 
piece 3" outside diameter and 1” thick, 
and the second’ piece 4” outside diameter 
by 14” thick. About six inches of each 
size tubing will be required. Three pieces 
of the 3" tubing must now be cut, each 
114” in length. Two sections of the 4" 
tubing the same length and a third sec- 


Fi А 2—Di Showing Dimensions ‘for Layi 
í Hard Rubber Panel, for tis Short 
et. 





Off Holes to be Drilled in 
ave Regenerative Receiving 


GRID VARIOMETER 
This variometer serves to tune the input 
(circuit) or secondary circuit. It consists 
of one of the small three inch tubes and 
one of the 4" tubes 114” in length. The 
inner coil is wound in the same manner 
as the secondary coil, that is, in two sec- 
tions, except that there are 25 turns to a 
section. The outer coil is wound in like 
manner with a similar amount of wire. 
This completes the grid variometer. 
PLATE VARIOMETER 
This variometer controls the amplified- 
tion on regeneration by tuning the oùt- 
put on plate circuit to resonance with the 
input circuit, and thus causing it to 
oscillate, direct feed-back being avoided in 
this receiver. It is composed of the last 


3" and 4" coils, each of course 15" in 
length, wound with 36 turns of wire to a 
(Continued on page 118) 
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Fig. 5—Diagram Showing How Single Vacuum Tube 

Is Connected with the Two Variometers, Leose 

Coupler and the Usual Condensers and Batteries, for 

the Short Wave Mic Set, Described by Mr. 
race. 


| What to Invent 


Improved Electric Welder 


HO said there was nothing new 
under the Sun? Now here comes 
our friend Makovich from the 


“Rubber City" with a brand new 
idea suggested for an improvement 
on electric welders and the like. Here’s 
Makovich's suggestion: 
“Dear Sir: 

Did you ever stand on the sidewalk and 
watch a couple of men weld the car tracks, or 
the cable connections—taking the juice from 
the overhead trolley-wire? Every time a car 
comes along one man 1s needed to take off the 
'tapper" while the welder gets his seat (gener- 
21у а wooden box) and his tools off the track 
to let the car pass, thus interrupting both the 
trolley service and the work. 
| Why not have a device like that shown in 
the illustration? It should be made so that it 

olds up in order to be kept in the auto truck 
with the rest of the outfit. When the operator 
sees a car coming, he simply has to turn out 
of the way a few feet, until the car passes and 
then turn back again to continue the job— 
with the smallest necessary tnterruption 






By JAY G. HOBSON 


"A good coating for tuning pins and 
strings to prevent rust can be made by mix- 
ing one to two parts of Japan dryer to 10 
parts of linseed oil. It prevents rust, does 
not peel off, and if applied sparingly, will dry 
quickly. It will not work into the 
wood. Piano strings break occasionally 
on account of rusted coils. This will 
prevent the coils from rusting and pre- 
serve the tonal qualities of the in- 
strument.” 


An Emergency Umbrella 

Many novel devices have been intro- 
duced, from time to time, in the form 
of folding umbrellas. A few have 
proven acceptable. But a real efficient 
umbrella for travelers has failed to put 
in its belated appearance. What is 
needed is a small, serviceable apparatus 
designed along the lines of a fan—to 
be compact when not in use, and easily 
adjustable in case of emergency. 

I believe one could be arranged in the 
manner illustrated: with ribs fastened 
to a center ring—and covered with 
waterproof ma- 


—— 


skin had been removed. A device made 


along this line should meet with instant 
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Cop the Seat Clear 
the Track. The Contact Pole Is 


»vated by Means of a Lazy-tongs Movement, as Indicated 


As it takes a few minutes to stop for each 
‘ar, using the present crude apparatus, the 
ime that could be saved each day would prob- 
ibly amount to a few hours; especially so on 
ity lines whe-e a great many cars pass all day 
ong. Without a doubt a device of this sort 
ould be made cheap and sell easily to all trac- 
ion companies. John J. Makovich, 

Akron, Ohio." 
A Money Making Formula 

There are hundreds of thousands of pianos 
n the homes of musical America, subject to 
ust and decay from dampness and other 
limatic conditions. Heretofore, no one has 
жееп successful in preventing the damage 
rom rust. Recently, however, an excellent 
ormula for a preparation for this purpose 
ias come to my attention. It is of great 
»enefit to musical instruments, and contains 
ufficient commercial merit to warrant 
ecording it here. 

This compound could be packed in three 
unce bottles, neatly labeled and profitably 
old thru agents and music stores at 25c to 
Oc per bottle. Every piano owner would 
iuy this rust preventive after learning about 
t, and possibfy would pay the agent addi- 
ional money to apply it to the tuning pins 
nd strings of their pianos. Here it is com- 
lete: 


Google 


den downpour it 
could be opened 
quickly and held 
over the head 
instead of the 
unhandy news- 
paper often util- 


member Correctly. 
Still Before Us of Providi 
brella with Folding Ribs, Ma 
as Here Illustrated, and Whi 
Traveling Bag or Coat Pocket. 
able Waterproof Cover with Button Flap, 

Should Find a Very Ready Sale in All Parts of the 
World. If There Is One Thing That the Av 
Hates to Carry, Not to Mention the Women 


Provided with a Suit- 
This Device 

e Man 
, It Is an 


ized for the Umbrella, and the Author Has Left So Many of Them 
purpose. Trave- in Railroad and Street Cars, the Sun Having Come 
| Ош the Journey, That Не Has Lost Track 
ers, Campers of Them, Because They Have a Habit of Sliding 
->~ and tourists Down Out of Sigh t Beside the Seat, and. . . Well, 
would buy this Here's Но; ME the Real Master Umbrella Genius 
improvement on ous юу * ; 
sight. ' approval from the corn-hating public, and 
chiropodists wishing to utilize the latest 
Safety Electric Corn Parer devices in their paring profession. Think it 


Everybody has one 
or more corns on their 


feet that must be pared, 
husked or “Freezoned” 
as it were. True, we 
have hundreds of prep- 
arations that claim 


to eliminate, banish, 
exile and eradicate 
them while you sleep, 
but I stand аза living 
example and proof that 
so far the great Amer- 
ican genius has failed 
to compound anything 
to beat cutting 'em 
down as required for 
comfort and peace of 
mind. 

Now if this is true 
(and of course I can't 
be mistaken because 
of personal experience) 
why not invent a safety 
electric corn parer on 
the idea of the car- ; 
penter’s planer? One 
constructed with a 
small blade to vibrate 
fapidly back and forth 
over the top of the 
pesky corn would shave 
it off а little at a 
time until the proper 
amount of toughened 
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5 
Corn Рагег? It Mi 
Razor Blades and 


over, and if you have corns experiment on 
your own first, perfect your improvement, 
then let the world know about it thru ad- 
vertising, and the public will scramble for 
the invention. 
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Hotel Room Calling System 
(No. 1,384,182 Issued to Oreste Conti.) 

Simple and ingenious is this idea of a 
room calling system for hotels. Never- 
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theless, the description will not be 
amiss here. The inventor replaces the 
gong of a master clock with a metallic 
brush and in addition, arranges the 
striking mechanism, so that the gong 
hammer will move five times for the 
hours and half hours. Each stroke will 
cause the hammer to hit the metallic 
brush closing the circuits to the various 
rooms. The master clock is arranged so 
that a brush constantly wipes metallic 
segments. Secondary clocks in series 
with these metallic segments are so ar- 
ranged that when the master clock 
reads a certain hour, the circuit is com- 
pleted thru those clocks which have 
been previously arranged to the same 
hour, and as the hammer strikes, the 
call bell in the corresponding room is 
sounded. 


Ionization Current Regulator 
(No. 1,388,527 Issued to Oscar H. 
Pieper and Alphonse F. Pieper.) 

In the treatment of diseased teeth by 
means of electricity, a very weak bu 








steady current is needed. In order to 
regulate this current more thoroly the 
cylindrical casing contains besides the 
necessary binding posts, a_ resistor, 
in which the insulating material is 
wound so as to appear curved in the 
form of a ring, its ends being separated 
slightly from each other. Compara- 
tively high resistance is obtained by the 
use of very fine wire. A brush making 
contact with this resistor is connected 
into the circuit and is rotatably 


mounted, which rotation is regulated W 


by means of teeth of two gears which 
mesh with each other. One of the gears 
is connected with a knob, the other upon 
which a scale is inscribed, is attached 
to the brush. A milliammeter is con- 
nected into the circuit. 


Egg Beater Motion 

(No. 1,384,135 Issued to Demetrios 
Karamanous.) 

This actuating mechanism 





is pri- 





marily intended for egg beaters and the 
like. The beater is provided with a 
central shaft and is driven by a gear 
meshing with a rack. This specific ap- 
plication, however, deals more with the 
means for reciprocating the rack. As 
will be seen in the illustration, a coil 
spring is provided which is formed by a 
single piece of wire. This coi! spring is 
arranged around a clockwork spring 
which has its inner end secured to a bar. 
The clockwork spring is free to expand 
or to contract. When the rack bar is 
moved toward the handle the long spiral 
coiled spring is drawn about the clock- 
work spring compressing it. 


Automobile Caution Signal 
(No. 1,391,120 Issued to Alfred James 
Jones.) 

This device consists of a housing, 
which contains a lamp, a solenoid, and 
the other additional apparatus. A well 
balanced semaphore is connected to a 
shaft entering this housing. This shaft 
has attached to it a chain which par- 
tially surrounds it. The other end of 
the chain is attached to the core of the 
solenoid, which may be sufficiently 
weighted to assist in balancing the sema- 
phore arm. Suitable stops are provided 





ыс. 
to limit the movement of the plunger of 


the solenoid. It will, therefore, be seen 
that a minimum current is required, 
and upon closing the proper circuit, the 
semaphore assumes either the danger 
position or is retracted behind the 
housing. At night a red or a green 
light shows, or is screened. 


Inverted Rectifier 
(No. 1,381,324 Issued to Friedrich W. 
Mayer.) 

This contrivance consists of a hihgly 
exhausted receptacle composed of some 
non-magnetic metal or glass. А 
cathode of mercury is located in the 
lower portion of the container. Two 
upwardly extending flanges are formed 
in the wall of the container and so dis- 
posed that they are radial thruout their 
length with respect to the cathode. A 
plurality of anodes are mounted in 
these flanges so that there is a straight 
free arc path between each of them and 
the cathode. A plurality of electro- 





magnets are likewise mounted to em- 
brace the anodes and are connected to a 





rotating commutating device. Assum- 
ing that an arc is to be started between 
one of the anodes and the cathode, the 
magnets are energized and said erc at 
once takes up a position between the 
pole-pieces of one of the magnets which 
is de-energized by a fiber disk mounted 
upon the commutating device. As each 
of the magnets is de-energized in rota- 
tion, the arc moves forward accordingly. 


Sound Signaling 
(No. 1,384,029 Issued to Reginald A. 
Fessenden.) 
This invention aims to produce local- 
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ized sound signals in the shape of inter- In this type of reproducer designed 
ference fringes, that is, spaces where the by these two Parisians, a vibrating 
soundis more concentrated than in other blade is placed between the north and 
spaces. He arranges two oscillator south poles of a magnet. This blade, 
due to its vibration, induces in the coil 
on either side a pulsating or alternating 
current. The entire apparatus is 






ТШ adapted to be placed upon the arm of a 
О talking machine and the vibrations of 
SS the blade are due to the oscillation of 
Cu (һізагт, under the influence of a needle 
"ux ог stylus which follows the groove al- 


ready cut in the record. The pulsating 
or alternating current thus set up is em- 
ployed to produce acoustic variations in 
. telephone receivers or loud speaking de- 
“У vices. 
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Street Indicator for 
4 Railway Cars 
i IL (No. 1,382,845 Issued to De Ella B. 
{ А Mayberry.) 
|| | ili / Automatic signs for railway care 
Iili have been in vogue for quite а few 
w years, and we wish they were more во, 
side by side which are во connected asto Briefly, the device consists of two roller 
be in phase with each other. Whenthis signs which are actuated either manu- 
is the case, at all points along the line, ally or by gears, the sign itself bei 
at right angles to a line joining the cen- painted on a canvas or other strip, àn 
ters of the diaframs of the two osci IT SOT 
lators, the sound waves from each Q к 
oscillator will arrive with the same 
phase. Consequently there will be re- 
ceived an intense sound proportional to 
the square of the number of oscillations 
along this direction, which in the ar- 
rangement shown pass down the center 
of the channel. Should there be any 
shifting either to the right or to the left 
of this line, the waves from the two 
oscillators will arrive in different phases 
ane | consequenti the sound will be re- 
uced. A 


Cell-Diafram for X-rays 
(No. 1,381,521 Issued to S. Tousey.) 
As is well known X-rays emerging 
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being revolved by means of a cam- 
shaped clutch, which permits one com- 
plete turn of the shaft to be made every 
time a trip alongside the trolley pole is 
released. This trip is so arranged that 
should the motorman of the car back 
away, the trip would not be broken. 
The tripping rack suspended from the 
trolley wire is easily applied by means 
of two small screws. 





Method of Destroying Enemy 


Gun Positions 

(No. 1,384,030 Issued to Reginald А, 
Fessenden.) Е 

One of the most interesting inven- 
tions, which strange, to say has not been 
suggested heretofore, is one for the 
from a Subject under examination, con- destruction of enemy gun positions in 
sist of those rays which have radiat the novel manner here outlined. In- 
from one or another part of the X-ray stead of using the older methods where- 
tube (those most desirable of course by guns were fired at random intervals 
emanating from the focus point) and at targets and therefore exploded at 
have past thru the subject in a straight random intervals and in random locali- 
line. The other form are those secon- ties, or instead of firing guns in volleys 
dary rays arising in the substance of the the inventor employs one, two, three, 








subject which radiate in every direc- 
tion, and other undesirable rays eman- 
ating from other parts of the tube. 
These have a very serious impairing 
affect upon an X-ray photograph. The 
inventor of this device, therefore, ar- 
ranges a number of cells which are made 
of steel and which may take on the form 
preferred, that is square, round, or 
hexagonal, so that only the direct rays 
from the tube after penetrating the body 
will affect the photographic plate, while 
those secondary rays are absorbed. 





Electric Reproducer for 


Phonographs 
(No. 1,384,295 Issued to Henri Armag- 
nat and Pierre Frely.) 
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or more guns. These are so arranged as 
to cover, let us say, an area of 25 square 
yards. The shells are timed for say, 15 
minutes after the zero hour, and the 
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guns will send their shells into the 
walls, embankments or grounds occu- 
pied by the enemy. A minute or so 
later, a second load of shells will pene- 
trate enemy territory, etc. These 
shells would have been set so as to ex- 
plode 14 minutes after the zero hour. 
When finally the enemy territory is 
fully loaded, firing ceases. Exactly 15 
minutes after the zero hour the entire 
territory so mined by explosive shells, 
timed to explode at a certain moment, 
will be sent skyward. 


Scientific Humor 


Ought To Be Lanced—She—‘‘What’s 
that bump on the front of the car?” 

He—“Oh, the radiator just had a 
‘boil? "—George Reinhardt. 


The Secret of Success.—"Do you 
know," beamed the lecturer, to his class 
on chemistry, "as I came into the room 
this morning, I read a single word printed 
on the door; without which not one oí 
you could dream oí succeeding in the 
scientific world ?" 

"Pull," shouted the class in unison; and 
the instructor knew that he had taken his 
motto from the wrong side of the door. 
—H. N. Alvea. 


And Repeat It Too.—R1G6cs: "Why аге 

women like telegraph wires?” 
Jiccs: "Because they carry all the news." 
—George Stewart. 


A Long Rest.— 
Professor of Phys- 
ics: "The pressure 
of bodies at rest is 
called force. Give 
an example, 

arry.” 

Harry: “The 
police force.” 

— Louise Probst. 


F 





A Milk-shake-up.—''You are charged 

with selling adulterated milk," said the 
udge. 
J “Your honor, I plead not guilty.” 

“But the testimony shows that it is 25% 
water.” 

“Then it must be high grade milk,” re- 
turned the plaintiff. “If your honor will 
look up the word ‘milk’ in the cyclopedia, 
you will find that it contains from 80% to 
90% water. I should have sold it for 
cream.” —J. Oliver Hall. 


Gassed.—Cuemist: “I should like very 
much to have an increase in my wages, sir. 
I was married yesterday." 

Boss: “I’m sorry, my good man, but we 
can't do it. The company does not assume 
any responsibility for accidents which hap- 
pen to our employees outside the labora- 
tory."—D. C. Metzger. 


But Fire Con- 
sumes the Best 
Match.—‘“‘There’s 
a perfect match.” 

“That couple 
there?” 

"Yes; she's a 
spitfire, and he's 
a stick.” 

— №. W. Phillips. 








Torpedoed.—Jiggs went into a restaurant 
and asked for an order of poached eggs on 
toast. 

The waiter bellowed into the kitchen, 
“Two men on a raft.” 

Jiggs reminded the waiter he wanted the 
ege well done and scrambled, whereupon 

e waiter again yelled back into the 
kitchen, 'Shipwreck that огег.'— Р. Bell. 


A Rare Guess.—PROFESSOR TO STUDENT: 
“Mr. Blank, tell us something of the occur- 
rence of calcium carbonate in nature.” 

STUDENT (unprepared): "Well, Sir, it-it is 
учу, rare—" 

ROFESSOR: ‘‘Very good, sir, for a guess. 
But тра failed to mention that the Ар- 
palachian mountains are composed quite 
largely of this rare substance.” 

—George B. Hills. 
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First Prize, $3.00 


transparen 
object is on 
that you can 
look through 
Now, nam 
something that is transparent.” 

Billy Bright: “A doughnut.” E 
L. Plebanek. = 
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Telephones Not Rushin’.—‘‘Why don’t 
they have a good telephone system in 
Russia?” 

“Because they are always having trouble 
with the Poles."— Mason Crook. 


! 
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But the Battery is Juicier.—1sr ELEC- 
TRICIAN: "Why is a brick a better worker 
than a storage battery?” 

2ND ELECTRICIAN: "That's easy, a brick is 
only fired once and a storage battery is dis- 
charged a great many times.” 

—Stanley P. Andrews, Jr. 


It Might Flunk  Too.— TEACHER IN 
Puysics: “Allen, explain fully how you: 
would graduate a thermometer.” 

ALLEN: “Send it through High School!”’ 

—Elmar Н. Smith. 
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| Е receive daily from опе to 
Н two hundred contributions to 
H this department. Of these only 
$ one or two are available. We desire to 
$ publish only scientific humor and all 
$ contributions should be original if pos- 
È sible. Do not copy jokes from old books 
$ or other publications as they have little or 
no chance here. By scientific humor we 
mean only such jokes as contain some- 
thing of а scientific nature. Note our 
prize winners. Write each joke on a sep- 
$ arate sheet and sign your name and ad- 
$ dress to it. Write only on one side of 
È sheet. Мо letiers acknowledged unless 
$ postage is included. 
Н 


All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the { 
best joke submitted each month. In the 
event that two people send in the same 
joke so as to “the” for the prize, then the 
sum of three dollars tn cash will be paid 
lo each one. 
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Suppose He Had a Puncture?—Little 
Tommy was absorbed in a picture of Elijah 
going to heaven in his chariot. Pointing to 
the halo over his head, he exclaimed, "Look, 
Pop, he's carrying a spare tire.” 

—James McMillan Joss. 


Better Than Perpetual Chatter.—‘‘This 
living with a genius is a little trying," said 
the worried looking man. 

"A genius! Didn't know that you had 
one in your family." 

"Yes, my wife; she's discovered perpetual 
emotion."— Ё. R. Carlstedt. 


Dry All Right. 
—Professor(in en- 
gineering class): 
“What is a dry- 
dock?” 

Student in rear: 
“A physician who 
won't gi 
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Must Have Been a Bostonian.—An Eng- 
lish teacher asked the class to write a sen- 
tence that meant the same thing as “A wink 
is as good as a nod to a blind horse." Some 
answers were good and some were bad, but 
she nearly fainted when she read this one: 

“The closing of the right optic is as 
sufficient as a rapid inclination of the cra- 
nium to a sightless quadruped.” 

—M. N. Brown. 


He Was En-lightened —CusTOMER 
"Say! do you remember the flashlight bat- 
tery called 'Kwik Light' that I bought here 
the other day?” 

DnucoisT: "Yes, what of it?" 

Customer: "Well, it should be called 
‘Quick Finish’ because it has burnt out al- 
ready." — Philip Daher. 


Was It a Sna 
Switch? — Dick: 
"Did you notice 
Rosy's hair at the 
dance last night?" 

Bob: “Yes, her 
hair was light, 
and I always 
thought it was 

ark." 


Dick: “Wonder 
be ev 





what the reason could 


Bob: "Maybe she turned the switch on.” 
—Solomon Е. 


The Force of Habit.—‘‘I would love, if I 
dared," said the enthralled young man to 
the fair ex-telephone operator, “to press 
some kisses upon those ruby lips.” 

“Yes?” she said abstractedly. “Number, 
please."—S. McCrony. 


But Someone Will Be Electrocuted.— 
“That judge is a human dynamo. He elec- 
trified the courtroom during the trial." 

"And what is he doing now?” 

"Charging the jury.” —David Terriere. 


The Key to Happiness.—SrTREET FAKIR: 
"Gentlemen, my next article for sale is a 
magnetic key hole. When coming home 
late all you have to do is take the key out of 
your pocket on reaching the porch and it is 
attracted at once in the hole." 

Later—Fifty men injured in the rush to 
get one.— M. I. Stewart. 


With Chickens 
or Pockets?— 
Jim: "If you were 
attending a dance, 
and the hall was 
suddenly plunged 
into darkness, 
would you in 
to ‘light out?” 

Jam: “Мо, I would begin to make connec- 
tions."— H. C. Bearden. 





The Nasal Trombone.—PROFESSOR IN 
SCIENCE CLass: “Who can tell me the scien- 
tific name of snoring?" 

1st STUDENT: "I don't know, Professor.” 

2ND STUDENT: "Sheet music." 

—William Dunphy, Jv. 


Ours Has Not a Fly Power.—Two little 
boys were talking about a small engine. 5 

1st Little Boy: “I guess that engine is only 
one-horse power.” 

2nd Little Boy: “Naw, that's only a colt 
power." — Winston Stonehouse. 


Up In the Air.—Capitalist: “If I lend you 
money on this dirigib e plan of yours, what 
security can you give те?" 

Aviator: “Му priceless balloon itself.” 

Capitalist: Sa me, but I am not ac- 
cepting any inflated securities.” 

Е. Ү. Heydon 





The “Oracle” is for the sole benefit of all scientific experimenters. 
here for the benefit of all, 


р but only matter of sufficient interest will be publisht. 
questions will be answered: 






Questions will be answered 
Rules under which 


1. Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no 


penciled matter considered. 
3. Sketches, diagrams, etc., must be on separate sheets. 


not be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge ot as cents is made for each question. 
work or intricate calculations a special rate will be 


Questions addrest to this department can- 


If the questions entail considerable research 


charged. Correspondents will be informed as to the fee before such questions are answered. 





Unilateral Induction 


(1165) Roy J. Martz, Miamisburg, Ohio, writes: 
О. 1. Referring to the diagram herewith, how is 
it that I could hear a sound in the telephone receiver? 





The Experiment Shown in the Diagram Above With 

the Telephone Induction Coil, Batteries and Tele- 

пе Receiver, Resulted in a Sound Being Heard 

the Telephone Receiver, and the Querist Was 
to 


Puzzled as to Why This Should Occur, With but a 

Single Wire Connecting the Induction Coil and the 

Receiver. The Answer Is ‘‘Unilateral or One-wire 
Induction.” 


A. 1. Of course, you were able to hear induction 
from your coil in the telephone receiver for the very 
reason that you were getting a unilateral inductive 
effect along one wire, thus it is only necessary for 
you to place one lug of your telephone receiver 
against the contact screw of a buzzer, and you will 
also hear the sound. р у 

We do not think that you will unearth anything 
remarkable by experimenting along this line, but 
it will never do you any harm. Loop aerials and 
concentrated aerials when used with audions, elimi- 
nate the large acrials. 

In radio wave-meter circuits the detector and 
‘phones are frequently connected in a unilateral 
manner, as shown in the diagram, in order to check 
out the minimum and maximum sounds in the 
"phones more easily and exactly, owing to less induc- 
tion and the elimination of shunt circuits across the 
tuned wave-meter inductance and condenser. 


Double Airplane Propellers 


(1166) Е. V. M., Detroit, Michigan, writes this 
department: 

О. 1. I havea plan for a double propeller on an 
airplane. The idea looks practical, but before going 
ahead and making up a working model or having it 
patented, I would like to know if, from your experi- 
ence, a double propeller with the blades rotating in 
opposite directions from one crank shaft, is practical 
or advantageous in any degree for present day air- 
planes. 

A. 1. Regarding a proposed double propeller for 
airplanes, we have consulted an aeronautical author- 
ity in the matter, and he gives the following data on 
this idea. 

This idea is not so new in some of its aspects, as it 
has been developed and applied successfully on the 
modern automobile torpedo, in order to cause the tor- 
pedo to follow a given course more exactly and to 
minimize any turning efforts of the torpedo in the 
water. About the only thing that would be gained 
by utilizing two propellers mounted on the same shaft 
axis, the blades of the two propellers being of opposite 
pitch and driven in opposite directions, would be to 
minimize the natural gyroscopic or turning effort of 
the average airplane, caused by the rotation of the 
one propeller in a single direction. 

The idea of using this principle of two concentric 
propellers on an airplane in the manner you describe, 
would not result in any increase in speed or in any 
other decided improvement, but it might when 
thoroly developed and tried out, prove very advan- 
tageous by minimizing the gyroscopic or turning 
effect of the single propeller. 

He also stated that in any event, the mechanical 
problems encountered in applying this type of drive, 
could undoubtedly be overcome so as to render the 
operation of the double propeller smooth and reli- 
able. The propellers would have to be built very 
accurate and well balanced, and also precautions 
would have to be taken to insure that the speed of 
both propellers would be exactly equal. 

In closing we might suggest that the same effect 
has been obtained on large airplanes and also a num- 
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ber of vessels, where two or more propellers are used, 
by spacing these a fairly good distance apart, say 
10 feet to 15 feet or more, and having each of say 
two propellers operated in opposite directions. This 
nullifies the turning effect on the airplane, caused by 
one engine and propeller, and in the case of a ship 
cutting thru the water, a more even drive and easier 
steering results. 1 





Rotary Converter 
^ 1167) Don Lownsdale, Philadelphia, Pa., wants 
о ow: 


О. 1. How to procure direct current from alter- 
nating current circuits, using a rotary converter. 

A. 1. Herewith is a diagram showing how to con- 
vert a motor into a rotary converter so that it will 
give direct current for changing storage batteries. 

The armature of an ordinary motor is generally 
made up of sections, if it is the ordinary D. C. type. 
The armature is tapt and furnished with both com- 
mutator and collecting rings. The slip ring A. C. 
leads are taken off from diametrically opposite com- 
mutator segments. The motor is accelerated to syn- 
chronous speed by another motor or by operating it 
on direct current thru the commutator. When the 
synchronizing lamp is dark for an instant close the 
lamp cut-out switch, and the motor will operate as a 
synchronous machine at constant speed. The auxil- 








This Diagram Shows How a Small Rotary Con- 

verter May be Operated from a Step-down A. C. 

Transformer. The Two A. C. Slip Rings are Con- 

nected to Diametrically Opposite Commutator Seg- 

ments, as Shown in the Lower Dia . The 

Field Winding of the Machine Is Excited from a 
Battery or a 110-Volt D. C. Circuit. 


iary starting motor or the D. C. supply to the com- 
mutator must be cut off at the same time, or the 
machine will get out of step and come toa stop. The 
machine will supply both D. C. and A. C. if driven 
by another motor. The A. C. voltage rating of the 
machine is .7 of the D. C. voltage rating, i. e., 70 
volts A. C. fora 100 volt D. C. machine, etc. It can 
thus be made to deliver direct current while running 
as an alternating current synchronous motor. At the 
same time the field coils will have to be excited by a 
storage battery or other source of direct current, in 
order to keep them magnetized. 


Manufacture of Oxygen 


(1168) H. C. Hess, Oneida, №. Y., asks about 
the manufacture of oxygen on a small scale for com- 
mercial purposes. 

A. It will probably prove quite impossible for 
you to manufacture oxygen on a small scale for 
regular traffic and sale so as to show a profit. 

Some concerns are making oxygen by the liquefy- 
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ing air process and separating the nitrogen. The 
nitrogen, of course, evaporates faster than the oxy- 
gen, and oxygen is left. It is comprest in cylinders 
for sale. 

For small quantities, oxygen may be made by 
heating a mixture of potassium chlorate and man- 
ganese binoxide. 

Other manufacturers are making oxygen by elec- 
trolytically decomposing water. The liquefaction of 
air method is fully described in Dr. T. O'Conor 
Sloane's book on “Liquid Air." The expense of 
installing and operating a plant would be so great 
that you could not possibly make a profit on the 
proposition. 


Welding Transformer 
09) Wm. В. Hosking, Great Falls, Mont., 
asks: 


О. 1. For description of a transformer to be 
used with the electric welding apparatus described in 
one of our recent issues. 

A. We give herewith data for a 14 К. W. step- 
down transformer. The length of the iron core is 15 
inches; width, 8 inches; and thickness, 2 inches, 
wound with a primary of No. 10 B & S gage, double 
cotton Соб magnet wire, 344 turns being re- 
quired. 

The secondary leg is wound with No. 4 D. С. C. 
magnet wire, 139 turns being necessary. Two No. 7 
wires could be used in the latter case. 


Tesla Gasoline Turbine 

(1170) Mr. H. L. Herbert, Phila., Pa., asks for 
the leading features of the Tesla gasoline turbine. 

A. In reference to the Tesla gasoline turbine we. 
would say that the steel discs in this turbine are per- 
fectly flat on both sides, the expansion of the gases 
causes friction against these steeldiscs. One little 
flat steel disc having a diameter of no more than 12 
inches is said to be as efficient as a whole bucket 
wheel in the ordinary turbine. The explosions can be 
speeded up to such an extent that a high musical 
sound is the result, altho they may occur much 
slower. The slot in the nozzle thru which the gases 
pass is continuous along the entire length of the discs. 
See the July, 1920, issue of this journal for detail 
drawing. 

The principle of operation of the Valvular Condui* 
is very simple; The gasoline is under pressure and 
passes in almost a straight line into the engine. 
When there is an explosion the force divides the gases 
so that one stream travels straight ahead, and an- 
other stream goes into one of the side pockets. In 
this way one gas stream bumps into the other stream 
of gas reducing its force considerably, and this takes 
place along almost the entire length of the conduit. 
The exhaust gases pass to the center of the turbine 
where, due to a powerful blower action which occurs 
there, the gases are expelled. 

In starting the motor some form of exhaust is em- 
ployed which creates a suction. The consumption of 
gasoline is low, the percentage of efficiency being 
84 or even higher. 








High Frequency Currents 

(1171) Harvey B. Paul, Port Carbon, Pa., sa s: 

Q. 1. What is the difference between -Faradic, 
Oudin, and D'Arsonval currents? 

A. 1. We enclose herewith a diagram of the con- 
nections for the various kinds of current used in 
electro-therapeutics. You are at present using the 
secondary of an Oudin high frequency high potential 
transformer of which one wire is connected to your 
violet ray tube. This is not a genuine generator of 
ultra-violet rays, but just plain violet rays, so called 
because of their color. i 

You can build apparatus to obtain any or a com- 
bination of all of these currents, and in doing so you 
will have the only positive method of knowing just 
exactly what current you are using, unless of course 
уоп intend to buy a very expensive and elaborate 
outfit. 





This Diagram Shows the Various Forms of Current 
Which May be Taken, fiom a High Frequency 
utfit. 
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Latest and 
Best Oliver 


Science and Invention for December, 1921 


mat” Lhe Oliver Typewriter 


Model 
Monthly Installment Price, $55 


Cash Price NOW $4950 DO Brand New 





The Oliver Typewriter Company announces a fur- 
ther reduction in price of the latest and improved 
Oliver No. 9—formerly $100—lately $64. The price 
alone is changed—not the standard model that has 
won such fame. Over 900,000 have been sold. 


This offer is based on the fact that the Oliver has 
proven that it sells itself. We ship it direct from the 
factory to you, saving you the cost of selling. 


If any typewriter is worth $100, it is this sturdy, 
proven Oliver, the finest, the costliest Oliver ever 
built. 


A sensational offer 


The new reduction is due solely to our simplified 
method of selling. It created a sensation in 1917. 
To abandon the standard price of $100 won the ap- 
proval of the public. We now make a further reduc- 
tion, anticipating lowered costs of production. 


We now reduce the price to $49.50 for cash or $55 
on installments, with over a year to pay. 


The coupon brings the Oliver to you for five days’ 
free trial. Be your own salesman. If you agree that 
it is the finest typewriter that any price can buy, you 
can save yourself half the usual price. 


When it arrives, put it through every test and 
comparison with other $100 standard typewriters. 
Then if you want to buy it, send $49.50 in cash. Or 
if you wish to take advantage of the installment 
plan, send us $3, then $4 per month until the $55 
is paid. 

If you decide against it, ship it back at our ex- 
pense. You do not risk a penny. 


Remember, this is a brand new Oliver, fresh from 


Google 


You can save 
$45 оп our 
time payment 
plan. It costs 
us $5.50 to 
carry your ac- 
count for 14 
months. If 
you pay cash 
you 


0 
0" 


the factory—not second-hand, not rebuilt. Do not let 
the remarkably low price confuse you. 


Finest Oliver ever built 


This is the standard $100 typewriter, but it is sold 
direct from the factory to the user. You do not have 
to pay for an enormous army of salesmen nor for a 
costly chain of branch houses in 50 cities. 


You get exactly what $100 or more brings the 
usual way. And you keep what otherwise would be 
spent in selling you a typewriter. 


Merely mail the coupon below for a Free Trial 
Oliver or for further information. Check which. 


This method has been in use for 4 years. Thou- 
sands have taken advantage of it. Why should you 
pay double—when double cannot bring more? This 
announcement is bound to bring a flood of orders. 
Mail the coupon NOW, so your order can be filled 
promptly. 

Canadian Price, $79 


The OLIVER Typewriter Gmpany 


679 Oliver Typewriter Bldg., Chicago, III. 
QI-----7-----2------1.--..--------.---- 

1 THE OLIVER TYPEWRITER COMPANY, 

H 9 Oliver Typewriter Bldg., Chicago, Ill. 

| П Ship" Шы a new Oliver No. 9 Typewriter for five 
days’ free inspection, If I keep it I will pay 

| $55 as follows: $3 at the end of trial period and 

j then at the rate of $4 per month, The title to re- 

! main in you until fully paid for. If I make cash 

і settlement at end of trial река І 

1 ten per cent and remit you $49 

| If I decide not to keep it, I will xU it back at your 

1 expense at the end of five days. 

I My shipping point is............. eee уа 92 

E 
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Do not send a machine until I order it. Mail 

me your book—''The High Cost of Typewriters— 
The Reason and the Remedy," 
and further information. 


your de luxe catalog 


Name 
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Xmas Bargain 1] 
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otor 


Fully Guaranteed, As Low as 





S we have only 

about 1,300 motors 
left, the following prices 
can be quoted only while 
this stock lasts: 


100 lots, each.$11.75 
25 lots, each. 12.00 
12 lots, each. 12.25 
6 lots, each. 12.50 
3 lots, each. 13.00 

Single motors.. 13.50 
F. O. B. CHICAGO 


This is a motor that is 
giving splendid satisfac- 
tion to the owners of 
hundreds of thousands of 
electric household wash- 
ing machines, churns, 
cream separators, ventilating fans. 
lathes, drills, grinders and similar 
devices. It is remarkably sturdy 
in construction, simple in design 
and efficient in operation. 


Motor is 14 hp (tested at factory 
for 5096 overload) Single phase, 110 
volt, 1740 rpm, 60 cycle split-phase 
induction type: Furnished in two 
styles as illustrated. In ordering, 
state which you wish. 


ONE YEAR GUARANTEE 


We guarantee every motor sold for 
one year (not six months, the usual 
custom). Each motor bears a 
guarantee tag, entitling the owner to 





Non-reversiblo 
Single Phase with 
Cord and Plug Terminal 


A Sure Pay Raiser 
for You—FREE 


Here's the point about Drake's Practical Home 
Study Books; every one of them completely 
covers its subject. They cover every trade: 
Electrical trades; Automobile repairing; 
Farm Engineering: Shop practice, Weld- 
ing, Millwrighting; Steam Engineering; 
Railroading; | Painting; Carpentry, 
Building; Business; Languages, and 
many others. 
Better than a correspondence course. You don't 
have to wade through a whole set of books to learn 
what you need to flt you for that bigger job. The 
big catalog, listing and describing over two hundred 
of these books for home study, sent free to you, 
postage рац. Among these books із the one you 
want. nd for catalog today. 
FREDERICK J. DRAKE & CO. 
1009 Michigan Avenue, Chicago, Ill. 


ARE YOU BASHFUL, TIMID 


Self Conscious, Embarrassed in Company. Let us tell 
you how you can overcome these troubles and acquire 
Poise, confidence, assurance and a magnetic personal- 
ity. Ad e Science Institute, 1400 

ay, New York, Desk t5. 















Reversible 
Alternating 
Current 
Single 
Phase Motor with 
Binding Post 
Terminal 


а new motor, express prepaid, should 
anything go wrong with this motor 
within the first year of service. 


A Motor in his “Stocking” 
At About 60% of Usual Cost 


A million boys are this minute 
longing for an electric motor, to drive 
some pet contraption or to use in 
their amateur workshops. 


Write out a list of all the boys 
whom you wish to make happy on 
Christmas, and decide which of them 
would rather have an electric motor 
than anything else you could give 
them. 


Then send us an order for shipment 
of the motor described above; direct 
to the various addresses; enclosing a 
check covering the quantity price; as, 
for instance, $75.00 for six motors. 


Cash Must Accompany Order 


or you can haye them shipped by 
express to your own address Ф О. D. 


NORTHWESTERN ELECTRIC COMPANY 


Hoyne Ave. and Tilden St. 


CHICAGO 


Power from Earth’s 
Interior Heat 


A stone cutting saw cuts much faster than a 
drill. I have patented machines to saw deep 
wells and underground tanks, 

I want a partner to finance the develop- 
ment and manufacture of these machines. 
Quick Returns from Oil Wells and under- 
ground Oil Storage tanks. Greatest business 
opportunity ever offered. 


Address C. S. Corrigan, C. E. 
504 W. 158th St., М.Ү. 
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Science on the 
. Stage 


By ERIC A. DIME 
(Continued from page 706) 





nnus 


twinkling of an eye and then made to 
reappear before the gaze of the startled 
spectators. The photos of this production 
here reproduced were taken by Roy J. 
Pomeroy, thru special color filters. 


RADIUM PEARL SCENE FROM 
*MUSIC BOX REVIEW" 


NE of the most remarkable of the 
recent productions now playing 
in New York City is to be seen 
at the Music Box Theatre. We 
refer to the famous Pearl Scene, 

which has created no end of comment 
both from an artistic, and from a scien- 
tific, point of view. To give the reader 
a slight inkling of what it is all about, he 
should understand that the cost of this 
scene alone—and it lasts less than five 
minutes—is over $25,000.00. 

We first see a dozen young ladies com- 
ing on the stage. wonderously bedecked 
with strings of pearls, pearl necklaces, 
pearl bracelets, pearl hats, even pearls on 
their shoes. Naturally there are a series 
of "ohs!" and "ahs!" mainly from the 
female spectators in the audience. Our 
top photograph gives an idea of the pearl: 
display. 

The pearls alone would be wonderful 
enough for any production, but now 
comes science and takes its turn. Without 
warning every light in the entire house is 
turned off suddenly, and we now see on 
the stage nothing but the pearls, shining 
in a weird light. The effect is indescrib- 
able when first viewed, as nothing but 
the figures of the girls, outlined in soft- 
ly luminous pearls, can be seen. There 
is a gasp of delight and amazement from 
the audience, and then the excited buzz, 
"How is it done?" The glow of the 
pearls is exactly the sort of light you 
are accustomed to see on a radium watch 
dial. Itisa green, soft, luminous radiation. 
The secret lies in the phosphorescence 
of certain chemicals of which there are 
a number, as for instance, calcium sul- 
phide, calcium fluoride, barium sulphide 
and many others. 


The pearls themselves are filled with 
some of these substances, and for ten min- 
utes prior to the appearance on the stage, 
the girls have stood bathed in the glow 
of powerful arc lights. The pearls, filled 
with the phosphorescent material, re- 
spond to the light in such a way, as to 
make it possible for them to give, when 
all other light is taken away, a temporary 
luminosity, soft and yet strong enough 
to be seen very clearly. The effect 
against the intense blackness, is strik- 
ing beyond words. It is a simple ap- 
plication of science, to the needs of the 
stage, and we hope our scientists will 
occupy themselves with other similar 
achievements, which will give them a 
rich reward. 


CHEAP HYDROGEN FOUND 


The Paris "Matin" points out the impor- 
tance of a discovery that has just been 
perfected by a French scientist, Prof. 
Georges Claude. It is some years since 
М. Claude first succeeded in achieving 
the synthesis of ammonia by subjecting 
nitrogen and hydrogen to very high pres. 
sure. 


The process has now entered upon the 
practical stage, thanks-to.à new discovery 
by the same scientist, I hydrogen 
may be obtained ly- fi steam 
treated with red-hot oe 
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ENGINEER 


AUTOMOBILE |$ 


Put Your Name 


On This Pay-Roll 


Men like you are wanted for big-pay 


positions in the 


fascinating field 


of automobile engineering. We have made it easy for you to fit yourself 


for one of these positions. You don’t have 
have to serve an apprenticeship. 
have compiled a spare time 
an automobile expert without 


reading course that 


AUTO BOOKS 


6 Volumes Shipped Free 


Now ready up-to-the-minute six- 
volume library on наан Engineering, covering 
the construction, care and repair of pleasure cars, 
motor trucks and motorcycles. Brimming over with 
advanced information on Lighting Systems, Garage 
Design and Equipment, Welding and other repair 
methods. Contains everything that a mechanic or 
an engineer or a motorcyclist or "the owner or prospective 
owner of a motor car ought to know. Written in simple 
language that anybody can understand. Tastefully bound in 
American Morocco, flexible covers, gold stamped, 2,700 
pages and 2,000 illustrations, tables and explanatory dia- 
grams. A library that costs thousands of dollars to compile 
but that comes to you free for 7 days’ examination. 


Only 10c a Day 





Not a cent to pay in advance. 
shop. 


to go to 
Fifteen automobile engineers and specialists 
wil equip you 
taking any time from your present work. 





Just mail coupon and pay express charges when books arrive. 


school. You don't 


to be 


Partial List 
of Contents 


190 Blue 
Prints of Wiring 
Diagrams 

Explosion Motors 

Motor Construction and 
Repair 

Carburetors and 
Settings 

Valves, Cooling 

Lubrication 

Fly-Wheels 

Clutch 

Transmission 

Final Drive 

Steering Frames 

Tires 

Ignition 

Vulcanizing 

Starting and Lighting 
Systems 

Shop Kinks 

Commercial Garage 

Design and Equipment 

Electrics 

Storage Batteries 

Care and Repair of 
Motorcycle 

Commercial Trucks 

Glossary 


First you see the books in your own home or E 


You can / 


read them and study them for seven whole days before you decide whether 


you want to keep them or not. 
seven days and $3.00 


$24.80 has been paid. (Regular price $45.00.) 


сап Technical Society. (Regular price $12.00.) 
great bargain offer must soon be withdrawn, 


SEND NO MONEY 
NO wW See the books without 
cost. There is so much „ 


profit in this offer for you, that we 


Don’t take our word for it. 


the coupon in the mails today. $45 set 


Send no money—Just the 7 paid for. 
coupon! 


American Technical 


set goes a year's consulting membership in the Ameri- 


Nue 20:2 sss 
Society, Dept. А-259 „7 дадеш... 
Chicago, Ill. Reference ........... 


If you like the books send only $2. 80 in / Dept. 
a month until the special introductory 
Along with the 


price of / A-259 
7 AMERICAN 
This / TECHNICAL 
SOCIETY, 
Z Chicago, Illinois 


4^ Please send me the 6- 


volume set, Automobile 


Engineering, for 7 days' 


/ examination shipping charges 
collect. 
will send $2.80 within 7 days and 
/ the balance at $3 a month until 
urge you to waste not a moment $24.80 has been paid. 

in sending for the books. Put Pa send me a receipt showing that the 
of books and the $12 Con- 
sulting Membership are mine and fully 
If I think I can get along with- 
out the books after the seven days’ trial 

I wiil return them at your expense. 


If I decide to buy, I 


Then you 
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Not necessary 
to disconnect 
battery 


Recharge Your 
Battery with this 
Valley Charger 


Send for this battery charger. 
Try it for ten days. See how easily 
and economically it will bring back 
the old punch to your battery. 

If you are not satisfied that the 
Valley Charger will prolong the life 
of your battery, eliminate trouble, 
and enable you to keep your battery 
fully charged at all times,—then 
send it back to us. We will refund 
the purchase price immediately. 
No apologies on your part; no 
argument on ours. 

The Valley Battery Charger will 
end your battery troubles. It will 
give your battery a full charge 
from your house line. Not neces- 
sary to remove your battery from 
your car, or even to disconnect the 
battery terminals. No trouble to 
use,—plugs in on a light socket, 


just liké 
a lamp. 
Connects 
to your 
battery 
by strong 
clamps. 


Cheaper 
than a new 
battery. 
Makes your 
battery out- 
last your 
car. Price 


$16.00 


Valley Electric Company 
Dept. S. St. Louis, Mo. 


Get an envelope and mail this coupon now 

































" Li 
Ё Valley Electric Co., Н 
H Dept. S, St. Louis, Мо. 1 
Г I am enclosing money order (or check) for W 
Ё $16.00 for which send те a Valley Battery # 
я Charger. If I am not absolutely satisfied, I з 
a will return the charger to you within ten V 
Н days and you are to refund the purchase H 
a price. i 
H : 
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An Electric Liquid 
Purifier 


ms 


ani mammis 


gud 


Т t nne 


Many novel experiments are the outcome 
of a new tubular arrangement shown in 
the illustration herewith. Fundamentally, 
the device consists of a handle into the 
end of which are inserted two metallic 
rods of an alloy called condite. This alloy 
contains a considerable amount of alum- 
inum. These strips are connected directly 
to two leads and are inserted ipto a socket 
of the house-lighting system thru the 
agency of the regulation plug attachment. 
One of the most spectacular experiments, 
but very easily tried, is the placing of a 
few drops of ink in a glass of water. 
Insert the electric condite converter and 
a few moments later the ink solution is 
completely clarified and the ink may be 
seen to break up into lumps floating to 
the top or falling to the bottom of the 





Which Acts on 


New Electric Purifier for Liquids 
the Electrolytic rinciple. 


liquid. This ink defies any attempt at 
again mixing it with the water, and if al- 
lowed to stand for a few moments, more 
ink will separate from the water without 
additional treatment. Such is the case if 
browm sugar is substituted in place of the 
ink, a white liquid remains while the 
brown solid separates. If wood alcohol 
and water are mixed, it is well-known that 
a white, milky effect is produced. If 
treated with this device the mixture be- 
comes perfectly transparent, while the 
milky substance separates. Grain alcohol, 
which contains paraffin, could not be fil- 
tered clear, but if treated with this device 
the paraffin separated and settled to the 
bottom. Hard water is softened by this 
means and rusty iron water, the color 
of a red brick, is cleared in two minutes. 
Nevertheless the operation of the condite 
converter does not cease there, in that 
wines and beverages may be aged very 
rapidly with its use and it is claimed that 
their taste is improved greatly. 












Be An Expert 


Repairman 
On MOTORS and 
GENERATORS 
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Repair men are in big demand 
—particularly men expert in 
armature winding. Get into 
this well paid line 


Learn in 3 Months 


—to master this work and insure yourself a ent 
income and bigger opportunities—here at this Great 
Electrical School. In this short time you learn the 
theory and actually wind all types of D. С. and A. €. 
armatures under expert instructors, 


Write for FREE Book 


—sgiving full particulars of this 3 Months’ Armature 
ending Course. Write today—you will not be ob- 


School of Practical l Electricity 


associated with 


GCHOOL of ENGINEERING 


Milwaukee 
5.1.12. 415 Marshall Street, Milwaukee, Wis. 
= — we =— See € эк = 


SCHOOL OF PRACTICAL ELECTRICITY 
5.1.12. 415 Marshall Street, Milwaukee, Wis. 


Without obligation send = D eed free book on 3 
Months' Armature Winding onths' Practical and 
"Theoretical Electrician. 


For your home or business; for wash- 
ing and ironing machines, garage or ma- 
chine shops, house pumps, printing machin- 
ery,etc. A general utility motor for many 
purposes. Thoroughly tested, high quality, 
moderate price. 


Quality Motor бакаа 
Columbia Motor—for A. C. 
25, 40, 50 or 60 c., 110 v., 1786 i. P. P. 
with 10 ft. cord and plug, also 2i wa ро? 
pulley. Alco furnished for D. C., 82 v., 
110 v. or 220 v. 
10 day money back guarantee. Sent 
prepaid on receiptof yourorder with money. 
Inquiries solicited on all types and sizes of 


ors. 
Interesting propositiom to agents. 
(Tear off coupon and mail today) 


ammmon түнт тїшї аитпаи E PLE NATE n: 


Check motor desired Address Department Ne. E E 
A. С. 110v.; 25е... 
D.C. 


BE A REAL MAN! 


LOOK LIKE ONE AND FEEL 
LIKE ONE 

Broaden re ur shoulders, deepen your 

chest, enlarge your arms, and get & 

development that will attract atten- 

tion. Fill yourself full of energy and 

be powerful. 


This poor is Шоона YR 26 fall 
page photographs о! i mayae and o 
some of the worlds finest developed 
athletes I have trained. It will in- 
terest and benefit you greatly. 


My New Book 
“Muscular Development" 
Will Explain How 





Send 10c (stamps or coin) for a copy NOW. jolis, 


while it is on your mind. 


EARLE LIEDERMAN, Dept. 212, 305 Broad 
NEW CITY =" 


YO! 


Science and Invention for December, 1921 


COMPLETE ELECTRICAL LIBRARY 


WITH QUESTIONS AND ANSWERS 
The Last Word in ELECTRICITY 


It makes no difference how many books you now have, if you have not this PRACTICAL UP- | 


TO-DATE set of books, you are behind the times. 


technical equations and long explanations. 


Not a page of useless theory. 
Every word is made to count and every Table such as 


ок" 


749 


No confusing 


you will need in YOUR daily work. Every book is a STANDARD work, and all technical explan- 
ations written in the latest form of questions with their answers. 


These books are handsomely bound and of convenient size, printed in large, clear type on the 
best quality of paper and contain 1582 Pages, 594 illustrations with hundreds of useful Tables. 


This is the BRANCH ELECTRICAL LIBRARY in which is used the Branch method of questions 


and answers, making every page easy to understand by anyone, 


EDUCATION. 


HOWEVER LIMITED HIS 


Contents: Everything an Electrician Should Know 


“Get the Best.” 


LECTRIC WIRING 


pam G валин 





QUESTIONS AND ANSWERS ON PRACTICAL 
ELECTRICITY 
By Joseph G. Branch, B. S. M. E. 


Thi- volume treats of the generation and applica- 
tion of both direct 4nd alternating currents, especial 
attention. being paid to alternating current owing 
to its daily increasing use. Covers Magnetism, 
Types of Cells, Connection of Cells, Electric Cir- 
cuits, Mechanical Generation of Currents, The Dy- 
namo, Generators, Electric Motors, Transformers, 
Torque, Power, etc. Contains 945 Fundamental 
Questions and Answers on Practical Electrical 

'ork 82 Pages, 90 Illustrations, 28 Chapters. 
Price $3.00. 


ALTERNATING CURRENTS SIMPLIFIED 
By Elmer E. Burns, B. S. 


All about alternating currents, defining an alter- 
nating current, how it is produced, magnetic force of 
an alternating current, self-induction, capacity, volts 
and amperes in an A. C. Circuit, Power Factor, 
Choking Coils, Transformers, Converters and Rec- 
tifiers. The aim of the book is to give the reader 
such a clear understanding of the action of an alter- 
nating current as to form a safe and sure foundation 
for his work. The book is not a mere description 
of the various types of alternating-current machin- 
ery, but is a clear explanation of the PRINCIPLES 
which enter into the operation of same. 199 Pages, 
15 Chapters, 89 Illustrations, Splendid Tables, Ap- 
pendix and Index. Price $3.00. 


THE ELECTRIC MOTOR AND ITS PRACTICAL 
OPERATION. 
By Elmer E. Burns, B. S. 

This is the only book giving a clear and up-to-date 
explanation of the PRINCIPLES AND OPERA- 
TION of all kinds of electric motors. Is thorough 
and complete in every way. 197 Pages, 78 Illus- 
trations, with a 12-page Appendix of valuable in- 
formation, Questions and Answers on each chapter. 
Splendid Tables of valuable data throughout the 
text. Price $3.00. 


ELECTRICITY AT HIGH PRESSURES AND 
FREQUENCIES. 
By Henry L. Transtrom. 


The trend of modern electrical work is in the 
direction of HIGH POTENTIALS. It has been 
only a few years since the potential of 2,000 volts 
was considered unusually high, but at the pre-ent 
time we are using potentials as high as 60,000 
volts, while that of 110,000 volts is not uncommon, 
This work is a treatise of some of the won- 
ders of high-frequency currents at high and other 
potentials, and should be in the hands of every 
electrician who desires to keep abreast of the times. 
240 Pages, 141 Illustrations, Completely Indexed. 
Price $3.00. 


Only $2.00 Cash and $2.00 a month, 


ELECTRIC WIRING. 
By Joseph G. Branch, B. S. M. E. 

This book fully covers outside and interior wiring, 
power plant work, surface and elevated electric rail- 
ways, telegraphy, wireless telegraphy, telephony and 
direct and alternating currents. Not a mere com- 
pilation of tables, but a real practical book fully 
explaining the PRINCIPLES of clectric wiring and 
installation. Contains 304 Pages, 102 Illu: trations, 
21 Tables, with a complete digest of the Under- 
writers’ Code, and a Complete Index. Price $3.00. 


ELECTRICAL SAFETY DEVICES. 
By J. C. Peebles, B. S. 

The wide application of electricity has resulted 
in the use of a large variety of SAFETY DE- 
VICES for this form of energy. Completely cov- 
ers Fuses, Circuit Breakers, Lightning Arresters and 
Regulators; Their Practical Operation and Con- 


nections. Questions and Answers follow each Chap- 
ter. 55 Pages, 19 Illustrations, Completely In- 
dexed. Price $1.50. 


CHEMISTRY FOR THE ELECTRICIAN. 
By Charles A. Watkins, Ph. D. 

It is impossible to understand the workings of a 
primary cell or storage battery without a knowledge 
of chemistry. This book gives the first principles 
of chemistry and all that is necessary to under- 
stand the operation of cells and batteries as now 
used in electrical work, together with a full 
explanation of chemical equations and the ele- 
ments and cther matters forming a complete course 
іп Elementary Chemistry. Contain; 171 Pages, 
Fully Illustrated. Price $3.00. 


TELEPHONE INSTRUMENTS—THEIR OPERA- 
TION, ARRANGEMENT AND MANAGEMENT. 
By W. Н. Radcliffe, E. E. 

The purpose of this book is to give a thoroughly 
practical and complete course of instruction in the 
operation, installation and maintenance of telephone 
instruments, in so far as they relate to private 
lines and telephone exchanges. To best accomplish 
this, the :ubject has been treated in the form of 
QUESTIONS AND ANSWERS. Special care has 
been taken to make the matter easily understood, 
both by clear wording and by reference letters on 
the illustrations, also by introducing new subjects 
in the proper order for an easy grasp of their 
relation to the instruments previously described. 
Contains 134 Pages with 60 Illustrations. Thor- 

oughly Indexed. Price $3.00. 


making $16.00. Reg. Price $22.50 


The Joseph G. Branch Publishing Co., Branch Bldg., Chicago, III. 
Please send me, express charges prepaid, one set of the Branch Electrical Library in 8 volumes 
$2.00 cash with order and $2.00 per month. 


for which I agree to pay $16.00 as follows: 
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Mechanical 
Engineering 





Learn at Home ! 


Employers are looking for men with 
mechanical ability. 

There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 30 years the Interna- 
tional: Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 300 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn’t obligate you in the least 
but it will bring you information that will start 
you on a successful career. This is your chance. 
Mark and mail this coupon now. 

——==—"“TEAR OUT HERE —— — — — 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Boz 6214-B ‹ BCBANTON, РА, 
t bligati 1 lain how I сап 
Mi foe ‘the position or in the subject before whick 
Tian marked an X in the list below:— 


ELEC. ENGINEER BUSINESS МАМА@ФМ"Т 

Electric Li, & Bys. SALESMANSHIP 

Electric W. ADVERTISING 

Tel Show Card & Sign Ptg. 

Tel ork Railroad Positions 

MECHANICAL ENGR. ILLUSTRATING 

Mecha D man Cartooning 

Machine Shop Practice Private Secretary 
lmaker Business Correspondent 

Gas Engine Operating BOOKKEEPER 

IVIL, ENGINE 8 pher & Typist 

Surveying and Мары П Cert. Pub. Accountant 

MIN РОК НҮ El С MANAGER 

STATIONARY ENGB. Railway Accountant 

Marine Engineer Comme rgia! Тан 

соор 

7-8 т а raft M Com. School Subjects 

Concrete Builder CIVIL SERVI 

Structural Railway Mail Clerk 

PLUMBING = HEATQ AUTOMOBILES 

Tet Overseer or Supt. Navigation Banking 


Bpanish 





Ta- 


You 


From the 


The little matter of 15c will bring 
you the Pathfinder thirteen weeks 

a on trial. The Pathfinder is a cheerful 

, illustrated weekly, published at the 
Nation’s center, for people every- 

where; an independent home pa- 

S per that tells the story of the 

Verde news D ад interesting, 

О understandable way. Now in its 29th 

Will bring year. This splendid National week- 
ly supplies a long-felt want; it costs 
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Undulatory Energy of Ether Waves 
By FRED R. HIGBY 


Below is a table of the various forms 
of energy with their wave lengths and 
rates of vibration, as recognized and 
studied by modern science. The values 
given are the latest and most reliable to 
be found. The frequencies were obtained 
by dividing the wave lengths into the ve- 
It 
should be remembered that all these forms 
of energy excepting sound are alike in 
their natures; they are but different rates 
of vibration in the luminiferous ether of 
space with a uniform velocity of trans- 
mission, i. e., 299,860,000 meters рег sec- 
ond. Although they seem to our senses 
to be very unalike, that is because their 
waves affect our senses differently. These 
forms of energy are really different as- 
pects of a single one which is known as 
radiant energy. There is one more kind 


of radiation which belongs above X-rays 
and that is the Gamma rays which are 
emitted by radioactive substances, but 
since its wave length is as yet unknown 
it is not placed in the table. Another kind 
known as N-rays is suspected by some 
scientists, but its existence has not been 
proven. 

Sound waves are included in the above 
table for convenience in reference, but 
they are not properly to be clast with the 
rest for the following reason: Sound 
waves аге not carried by the ether at all, 
but they are transmitted by solids, liquids 
and gases. The velocity of sound waves 
is not the same in each of these substances, 
but it varies according to the material, 
temperature and other conditions. In dry 
air and at 32 degrees Fahrenheit the ve- 
locity of sound is 33.3 meters per second. 


TABLE OF VIBRATIONS 


Name Wave Length Frequenc 

WKCTEyE «i666 rne T PPP .00000001 to 545,200,000,000,000,000 to 

.000000055 cm. 2,998,600,000,000,000,000 per second. 
Actinig rays..... КТЕ - 0000084 to 299,860,000,000,000 to 

.0001 cm. 3,569,761,904,761,904 per second. 
Light rays....... КОКЕ - 0000396 to 394,552,631,578,947 to 

.000076 cm. 757,222,222,222,222 per second. 
Heat rays........ auis ssa ries vede 00004 to 3,548,639,053,254 to 

00845 cm 749,650,000,000,000 per second. 

Electrical з,ауез................... 381 cm. to 11,994.4 to 

25,000 m. 78,703,412,073 per second. 
Sound waveB... eei o esso no eoe vene 80809 cm. to 16 to 


20.7073 m. 





NEW ELECTRO-PLATING PROCESS 

The discovery of a new process in elec- 
troplating, which experts in the industry 
claim will increase output by 100 per cent 
as well as save thousands of dollars on 
plant and equipment, has been announced 
by Mr. Frank Mason, lecturer in electro- 
plating and electro-chemistry at Sheffield 
University (England). The process has 
been successfuliy applied on a limited 
scale in workshop practice, and has given 
an increase of 100 per cent in produc- 
tivity from the plating baths. There is 
evidence that further development will 
give much more startling results. 

The discovery is based on the fact that 
rapidity of deposition of metal on any 
article that is being electro-plated de- 
pends on the strength of the electric cur- 
rent. In present practise, if the electric cur- 
rent is increased beyond a given standard 
the "plate" is spoilt ("burnt"), altho the 
plating is more rapid. But Prof. Mason 
has discovered that by varying the chem- 
ical composition of the plating bath (the 
electrolyte), it is possible not only to 
more than double the current of elec- 
tricity put into the bath, and thereby make 
it do the work twice as quickly as in the 
present practise of the trade, but a "plate" 
of the finest and best results. He has 
discovered how quick plating can be done. 


SCIENTIST STUDIES EFFECTS OF 
GALES ON HUMAN RACE 

Dr. Stephen S. Visher, who has re- 
ceived the Bishop Museum fellowship 
from Yale University, is in Honolulu, T. 
H., to make a study of the influence of 
climate upon the people of the Pacific, 
with special emphasis upon the cyclonic 
storms of which kona winds are the mani- 
festation in Hawaii. 

“The effect of storms upon ships at sea 
has been extensively studied,” said Dr. 
Visher, “but little thought has been given 
to their influence upon the health, minds 
and activities of the people and upon agri- 
culture and industry. 

“The kona is a mild form of hurricane 
which results from a difference in in- 
tensity in low air pressure areas. 

“The effect of these winds upon the 
people is very depressing temporarily, but 
it is my belief that the reaction after the 
resumption of the trade winds is so bene- 
ficial as to more than overcome the tem- 
porary depression.” 





41,000 per second. 
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IMPORTANT: 
TO NEWSSTAND READERS 


I N order to eliminate all waste and un- 

sold copies it has become necessary to 
supply newsstand dealers only with the 
actual number of copies for which they 
have orders. This makes it advisable to 
place an order with your newsdealer, ask- 
ing him to reserve a copy for you every 
month. Otherwise he will not be able to 
supply your copy. For your convenience, 
we are appending herewith a blank which 
we ask you to be good enough to fill in 
and hand to your newsdealer. He will 
then be in a position to supply copies to 
you regularly every month. f you are 





interested in receiving your copy ev 
month, do not fail to sign this blank. It 
costs you nothing to do so. 
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KeeptheMan GoingWho 
Keeps Industry Going 


What oil is to the machine, health 
is to the worker. The efficiency of 
both is essential to good business. 

An average of 2% years of productiv- 
ity would be added to the life of every 
individual who reaches the age of 17, 
if there were no fatal cases of tuber- 
culosis. The economic loss to America 
due to tuberculosis is more than 
$500,000,000 annually, 

It is your responsibility to combat 
this human and economic waste. 

Do it with Christmas Seals. 


Christmas ез улна Mat 


The National, State and Local Tuberculosis 
Associations of the United States 
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BOOK REVIE 


CREATIVE CHEMISTRY. Descriptive 
of Recent Achievements in the Chemical 
Industries. By Edwin E. Slosson, M.S., 
Ph.D. Profusely illustrated. Cloth 
covers, size 5%” by 814", 311 pages. 
Publisht by the Century Co., New York. 





Dr. Slosson, literary editor of “Тһе Independent" ' 
and an associate in the Columbia School of Journal- 
ism, has written a marvelously interesting book, 
He has the quality of making his subject thoroly 
readable and thru elaborate illustrations, picturesque 
description, and even what we may term “topical” 
allusions, makes it popularly interesting. 

Not for one moment must the reader consider, 
however, that his picturesqueness interferes with the 
value of the book. Few professional men could read 
it without great interest and benefit. The short 
appendix and reading reference is of high value, and 
the charm of the book is in great measure due to its 
literary quality, which makes it in the good sense 
better reading than the typical novel of the day. 
Dr. Slosson has covered very wide ground and a quan- 
tity of subjects, and the least that can be said is 
that he shows full understanding of the many 
topics. 

We strongly recommend this book to our readers. 


20TH CENTURY GUIDE FOR MARINE 

ENGINEERS. Questions and Answers. 

By J. A. Ramsey and Ј. Rosbloom, 

C.M.M. Numerous illustrations. Cloth 

covers, size 5" by 7", 537 pages. Publisht 

by the David McKay Co., Philadel- 
phia, Pa. 

The only criticism of this book is a minor one, 
but had it not been incurred, the book would be 
considerably better. We refer to the headings of 
the pages,—it is a great pity that the name of the 
book is run as a heading on both the odd and even 
numbered pages. 

Numerous illustrations, intelligent paragraphing 
with captions and with questions and answers on 
the different topics make the book a thoroly prac- 
tical one for study. It covers both steam and in- 
ternal combustion engines, turbines, dense air ice 
machines and the many topics which have to be 
studied by the marine engineer, and with which he 
has to be thoroly familiar. 


WIRELESS TRANSMISSION OF PHO- 
TOGRAPHS. By Marcus J. Martin. 
Second Edition, Revised and Enlarged, 
1919. Clearly illustrated. Cloth covers, 
size 514" by 8%”, 143 pages. Publisht 
by the Wireless Press Ltd., London, 
England. 

When one realizes how new a thing wireless 
telegraphy is, it seems very impressive to have an 
entire book with illustrations and full detail of proc- 
esses devoted to the transmission of pictures by 
wireless. 

It is not easy to review this book as it naturally 
goes into detail, and has numerous illustrations re- 
quired for the elucidation of the text. The thoro- 
ness with which the subject is treated may be judged 
by the fact that there are 77 illustrations in the 
text. Selenium receives considerable attention, an 
ntire appendix being devoted thereto. 

There are appendices touching on photography 
and lenses, and an excellent index is given. 


RADIO TELEPHONY. By Alíred N. 
Goldsmith, Ph.D. Fully illustrated. 
Cloth covers, size 6" by 9:4", 247 pages. 
Publisht by the Wireless Press Ltd., 
London, England. 

A book devoted to the wireless transmission of 
he voice seems very properly to follow in review, 
he last book treated of. 

For many generations, man was content to com- 
nunicate his voice by wireless methods, until the 
ichievement of the early electric voice transmission 
»y wire was hai as one of the world's greatest 
nventions. Now curiously enough, the wire is again 
veing discarded and the days of wireless transmission 
if voice are returning, but this time by the utiliza- 
ion of the ether, as far as we know, and certainly 
iot by air waves. у 

The book is very complete. There are 226 illus- 
rations and an absolutely thoro index. 


-IGHTING THE HOME. By M. 
Luckiesch. Cleverly Illustrated. Cloth 
covers, size 5” by 734”, 289 pages. 
Publisht by the Century Co., New York. 


This book comes from one of the Research Lab- 
iratories of the General Electric Company. 
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Democracy 


“of the people, by the people, for the people” 


People of every walk of life, in 
every state in the Union, are repre- 
sented in the ownership of the Bell 
Telephone System. People from 
every class of telephone users, mem- 
bers of every trade, profession and 
business, as well as thousands of 
trust funds, are partners in this great- 
est investment democracy which is 
made up of the more than 175,000 
stockholders of the American 


Telephone and Telegraph Company. 


If this great body of people 
clasped hands they would form a 
line more than 150 miles long. 
Marching by your door, it would 
take more than 48 hours of cease- 
less tramping for the line to pass, 


This democracy of Bell telephone 
owners is greater in number than the 
entire population of one of our 
states; and more than half of its 
owners are women. 


There is one Bell telephone share- 
holder for every 34 telephone sub- 
scribers. No other great industry 
has so democratic a distribution of 
its shares; no other industry is so 
completely owned by the people it 
serves. In the truest sense, the Bell 
System is an organization "of the 
people, by the people, for the 
people." 


It is, therefore, not surprising that 
the Bell System gives the best and 
cheapest telephone service to be 
found anywhere in the world, 


* BELL /SYSTEM* 


toward Better Service 


Easy Money for 


Christmas 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all directed 


Make some easy money. Now is the time to start. Last year we had nearly a 
thousand boys working for us and those who really worked hard for a few hours 
each evening after school began, made plenty of money for their Christmas Gifts 


and besides were able to start nice little ban 


accounts. 


.,___ Wouldn't you like to do this? Your Father, Mother and Teacher would be very proud of you 
if you would do this and it would give you a splendid training for the future when you enter the business 


world after you have finished school. 
and ask for our proposition to boys. 
you don't want to work for us we' 
money for you. 


Last year one salesman made $3,981.52 in ten months. Write 
We explain everything and tell you just how to go about it—if 
bother you no more—if you will work for us it will mean some easy 


Extension Press Calendar Department, 532 East Railroad Ave., Wilmette, III. 
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General Manager 
at 28 


How Mr. Rohrschneider Won 


Success as an Electrotechnician 


ENERAL MANAGER of his company 

at 28 years of age! His own boss— 
owns his home—married and happy and 
prosperous—that’s the remarkable success 
achieved by Wallace H. Rohrschneider 
now General Manager, Secretary and 
Treasurer of the Hustisford Light, Power 
and Manufacturing Company of Hustisford, 
Vis. 


Mr. Rohrschneider got his start toward his quick 
and brilliant success at School of Engineering of 
Milwaukee. There he received the practical inten- 
sive and specialized training that enabled him to 
make good in a big way. 

2 . 
Why Don't You Get Into This 
Big Pay Field? 

The same kínd of training that put Mr. Rohrschneider 
into the ranks of the highly-paid Electrical Specialists 
will qualify you for brilliant success in this fascinating 
field of unlimited opportunities. Come to America’s 
Greatest Institution of Electrical Education. Learn 
by actual practice in our big laboratories with their 
magnificent equipment, including motors, dynamos, 
switchboards, ignition and lighting systems, etc. 
Recognized specialists give you personal instruction 
every step of the way. 


. o 
Be an Electrotechnician 

A New Specialized Course of Electrical Instréfction to 
Train Men for the Newest and Biggest Field in the 
Electrical Profession. 

For years there has been developing in the Electrical 
profession, a wide industrial gap between the highly 
trained, technically educational Electrical Engineer 
and the 'apprentice-trained" Electrician. At the 
top of the profession has stood the Engineer—at the 
bottom, the Electrician. And in between has grown 
up a tremendous field of high-salaried positions 
demanding technically-trainel electricians—the field of 
Electrotechnics! Thousands of concerns today are 
seeking men who can fill these higher-grade electrical 
positions—Power Plant Superintendents, City Tech- 
nicians, Testing Room Foremen, Electrical Drafts- 
men, Electrical Salesmen, Supervisors of Motive 
Equipment—Electrotechnicians! 


Skilled Men Wanted 


Now is the time to start your training—with a new 
business era right at hand—with the greatest skilled- 
job market in history awaiting you when you graduate! 
Entrance Requirements—Course open to all applicants 
with common school education or equivalent. АП high 
school credits accepted enabling student to complete 
course in 15 to * regular time. 


Diploma qualifies holder to entrance into College of 


Electrical Engineering ог for profitable employment 
as Electrotechnician in the industry. 
Winter Term Opens January 3rd. Write today for 


catalog-Rooklet, '"The Electrotechniclan—A New Fac- 


tor in Modern Industry.” 

Сенем. of ENGINEERING 
of Milwaukee 

S-52 137 Broadway, Milwaukee, Wis. 

- -— — — — =— лс = =э— ъ= 
DETACH HERE 


School of Engineering of Milwaukee, 

S-52—137 Broadway. 

I am interested in the big success opportunities offered 
in the new field of Electrotechnics. Send me copy. of 
Booklet-Catalog—''The Electrotechniclan—A New Fac- 


tor in Modern Industry." 


Мате................. НЕ eee 
Address os T $ecsecossoe 
City... eee os cise eesesosesososoe 8tate. ...... ee 
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Artificial light has had a profound effect upon the 
history of the world. It was a great expeller of 
crime in the old days, and while it seems that the 
present era should say little about its '"'crimeless" 
ways, we certainly would have much, sven more, 
crime were it notfor the electric light. It is only 
recently with the development of the newer lamps, 
the metallic filament and gas filled bulbs that the 
electric lamp may be said to have really, come into 
its own. We welcome this book, which gives an 
excellent presentation of the subject of home illumi- 
nation. It is fully illustrated and excellently indexed. 


WIRELESS TELEGRAPHY AND TELE- 
PHONY. By L. B. Turner. Cloth cov- 
ers, 512" x 834", 207 pages. Illustrated. 
Publisht by MacMillan & Co., New York. 


This is a carefully thought out, mathematical 
treatise on the subject of radio work, with very 
numerous illustrations, which we believe will be wel- 
comed by the advanced students of wireless. The 
rapid development of the science and the changes it 
seems to be subjected to every day, make it hard to 
keep ир with. But the writing of such books as this 
is certainly a very fine piece of work and cannot be 
too greatly appreciated by the real student of the 
Science. 


COCOA AND CHOCOLATE. By A. W. 
Knapp. Cloth covers, 534" x 812", 210 
pages. Well illustrated. Publisht by 
Chaplan & Hall, London, England. 


, This book gives a very full account of the produc- 
tion of cocoa, its cultivation, harvesting and prepara- 
tion for consumption. It has numerous illustrations, 
many of them giving scenes from foreign countries 
and in the factories nearer home, which make the 
book quite attractive, as it is opened. We note in 
the introduction that the author speaks of it being 
the food of the gods, theobroma, attributing this 
name to Linnaus. It is supposed that he must have 
been inordinately fond of it. He also brings out the 
confusion due to similarity of names betwe.: the 
cocoanut and cacao bean. It is evident that the 
author is thoroly charged with the subject, and he 
certainly has succeeded in presenting it in the most 
attractive form to the public. It is profusely illus- 
trated, has a bibliography going back to the year 
1600, and is indexed satisfactorily. 


PRINCIPLES OF RADIO COMMUNI- 
CATION. By J. H. Morecroft. Cloth 
covers, 6" x 9", with numerous diagrams 
and illustrations. 945 pages. Publisht 
by John Wiley & Sons, New York. 


We have to make the same excuse in our review 
of this book as we have for the review of other books 
that it is so exhaustive and covers the ground in such 
detail that it does not lend itself to a review within 
the limits of our space. Looking it over, it seems as 
if nothing essential can have been omitted from it. 
Its pages, upwards of 900 in number, with numerous 
illustrations and diagrams, would seem to cover the 
whole subject. We do not know while formulae arc 
used, that there are not enough of them to frighten off 
the reader; for it is well known that mathematical 
expressions do have a frightening effect on many. 


THERMODYNAMICS AND СНЕМІ5. | 


TRY. By F. H. MacDougall. Cloth 
covers, 514” x 9", 396 pages. Publisht | 


by Wiley & Sons, New York. 
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Modern chemistry is getting to be a very abstruse 
science. The author's preface starts in by reference 
to Willard Gibbs and Max Planck. He says that the 
writings of Gibbs will always be the admiration (and 
sometimes the despair) of the student of thermody- 
namics. When we turn over the pages of this book, 
with its differential and logarithmic formulae, it looks 
as if it might also bring the weakling student into a 
despairing state of mind. Yet when an author so 
thoroly understands his subject, we believe that the 


student should be willing to attack it without undue | LOOK 


feelings of apprehension, and the spirit exprest in the 
preface is certainly one of encouragement, 


AIRPLANE PERFORMANCE CALCU- 
LATIONS. By Harris Booth. Cloth 
covers, 514" x 834", 222 pages. Publisht 
by Dutton & Co., New York. 


In this book we have at last all the details of air 
plane construction treated mathematically, with 
liberal use of the calculus, so that it seems as if the 
science is being put upon an exact basis. It does 
impress one, however, that one thing should be re- 
membered, which is, that the airplane is still in the 
realm ef development, and that the present aspect of 
the subject, so exhaustively and mathematically 
treated in this book, may indeed change in the near 
future. But it is a great relief to see the subject 
brought outside of the rule of thumb. 


CAM DESIGN AND MANUFACTURE. 
By F. B. Jacobs. Cloth covers, size 
6* x9", 121 pages. Publisht by D. Van 
Nostrand Co., New York. 


A Today the design of a cam means a great deal, 
the action of so many machines depends upon its 
contour. An immense amount of thought and ex- 
perimenting has been devoted even to the cams oper- 
ating the valves of the internal combustion engine, 
and that is only one among many other machines 
where cam action is all important. 

The extensive and extending introduction of auto- 
matic machinery makes the subjects of cams a very 
live one. The book is liberally illustrated and well 
indexed and we are glad to recommend it to our 
readers. he ERs acc > 
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ELEMENTARY MACHINE SHOP 
PRACTISE. By James A. Pratt. Cloth 


covers, size 5342" x 8", 320 pages, thoroly 

illustrated. Publisht by D. Van Nos- 

trand Co., New York. 

This work, in considerable detail, with numerous 
illustrations, a glossary, table and bibliography, is 
addrest to the young man who is studying to be a 
mechanical engineer. It seems to be very carefully 
thought out and very excellently arranged. The il- 
lustrations are clear and thruout one feels that the 
author is addressing distinctively the learner. The 
idea of the glossary is to supplement the text, so that 
what is not given in the text in virtual definition will 
be found in the glossary in clear explanation. 


LABORATORY GLASS BLOWING. By 
Bernard D. Bolas. Cloth covers, size 
5" x 734", 106 pages, illustrated. Pub- 
lisht by E. P. Dutton & Co., New York. 
The experience of the writer is that laboratory 

glass blowing is generally pretty poor work, the 
reason for which is that proper instruction is lacking. 
This little book in its 106 pages with numerous illus- 
trations, really undertakes to teach the student the 
details of the work, 2nd її is principally in ignorance 
of the method that the defects of the beginner in glass 
blowing originate and due to much ignorance that 
they persist. We certainly welcome the book. Its 
numerous illustrations are one of its best features. 


CHEMICAL WARFARE. 
and Clarence J. West. 
size 6” x 8”, 445 pages, 
Publisht by McGraw-Hill 
New York. 

This is an exceedingly interesting book in its text, 
and the interest is greater because it is so fully illus- 
trated. It is written by one who knows his chemistry 
and certainly leaves nothing untold relating to the 
subject. Not only are the various gases described, 
but gas masks, absorbents, and all the palliatives are 
given. It is so well done with its numerous illustra- 
tions that it is really a study in chemistry to go thru it. 

Chemical warfare seems barbarous, but until people 
stop fighting, war in its most abhorrent shapes has 
to be contemplated and provided for. We are very 
glad to recommend the book to our readers. It 
makes excellent reading outside of and in addition 
to its technical value. 


THE MODERN ELECTRO-PLATER. 
By Kenneth M. Coggeshall. Cloth 
covers, 474° -x 734", 276 pages illus- 
trated. Publisht by N. W. Henley Pub- 


lishing Co., New York. 

The N. W. Henley Publishing Co. has done good 
work for many years in the production of useful and 
attractive technical books. А great deal of interest 
is now felt їп electro-plating, and it is a branch of 
technology constantly developing and changing. A 
book like the one before us, bringing the subject 
well up to date in all its particulars, from the han- 
dling of acids in carboys down to the details of the 
actual plating operations, is certainly to be welcomed, 
and its numerous illustrations add greatly to its 
value. We gladly commend it. 


PLANT PHYSIOLOGY. By Daniel T. 
MacDougal. Cloth covers, size 6" x 
814", 366 pages, illustrated. Publisht 
by Longmans, Green & Co., New York. 
All we can say of this book is that it is so extended, 

adequate, and goes into such detail that it does not 

lend itself to review within the limits of our space. 

It is very fully illustrated, has very full references to 

books and authority, and in a word, we cannot say 

too much in its favor. A fine-type index of over ten 
pages also operates to incline the reviewer to a favor- 
able state of mind. 


STUDIES IN ELECTRO-PHYSIOLOGY. 
By Arthur E. Baines. Cloth covers, size 
534" x 84", 291 pages, illustrated. Pub- 
lisht by E. P. Dutton & Co., New York. 


A good deal is now appearing in the scientific 
journals on the effect of electrical excitation or of 
electric currents on plant life. This book certainly 
goes into the subject with considerable detail, and 
whether one agrees with all of the author's views or 
not, it certainly makes interesting reading, and a 
very copious index and a very excellent bibliography 
must certainly be included as part of the merits of 
the book. The illustrations are some of. them in 
color and some plain black and white. 


STUDIES IN ELECTRO-PATHOLOGY. 
By A. White Robertson. Cloth covers, 
534" x 814". Publisht by E. P. Dutton 
& Co., New York. 


This is the third book we have had to review, 
which includes and treats the subject of physiology 
of plants. It is a very elaborate treatise on the rela- 
tion of electricity and chemistry to plant life, and we 
can only say about it—as has been said about another 
book—that it is too full a treatise to be adequately 
reviewed here. It includes, however, not only plant 
life but animal life as well. The action of electricity 
on plants, electricity in surgery, galvanometric diag- 
nosis, and other advanced topics, are studied from 
the point of view largely of di-electrics. The author 
is evidently an admirer of Robert LouisStevenson; 
a quotation from Stevenson's "Spaewife'" precedes 
the book and the first part is devoted to the law of 

he wild, reminding one of the "Jungle Book." 





Amos A. Fries 
Cloth covers, 
illustrated. 
Book Co., 
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Wonder Electric Generator 
_ Brushes Pain Away-From Head v Foot 


3o days] 
| [айй 


ELECTRICITY! 


Every physician knows and recommends the wonderful curative, healing, and 


invigorating value of ELECTRICITY. 


Here is ELECTRICITY in its most 


pleasant form—no shock, no pain. Just the right amount for best home-use 


results. 
ELECTRIC CONNECTION OF ANY KIND. 


An entirely new inventlon—NO BATTERIES—NO CORDS—NO 
Positively makes its own elec- 


tricity bypressureofyourthumb. Unique! Economical! Wonderful in its results, 


Wonder Electric Generator 


Brushes Pain Away—From Head to Foot” 
Amazing Health and Beauty Treatments 


m. this new Wonder Electric Generator 30 days Free. Thousands have been 
n forelgn countries, now made and sold here at a bargain price. Let it 
See how It relieves rheumatism, 
See how it beautifies the hair and 
Watch it improve your skin. 
your entire body, making you feel younger, stronger, more energetic. 


sold 
brush your pains away from head to foot! 
neuritis, headaches, colds, constipation! 
stimulates the scalp. 


quick for ur 30 day trial offer! 


FREE! 


tric Generator treatments for all parts of the body. 
vention a hand operated machine that MAKES ELI 


and without an electric connection of any kind! Stop suffering with pains. 
Find out what the А, 


rite TODAY for special 


being bothered by falling hair and pimply complexion, 
Wonder Electric Generator has done for others. 
30 days trial offer, and introductory price. 


McKinlay, Stone & Mackenzie, Sole American Distributors, 
30 Irving Place, New York 


Dept. 1812 






RAILWAY 
MAIL 
CLERKS мм. 


$1600 to $2300 a Year in It for You 


Men—Boys—Over 17—Should Write at Once 


Rapid advancement. Common sense education suf- 
ficient. Influence not required. Send coupon immedi- 
ately. Franklin Institute, Dept. T 181, Rochester. N.Y. 


This coupon, filled out as directed, entitles the ( A—»- 
sender to free specimen questions; a free copy of our book 
**Government Positions and How to Obtain Тћет;'' a list of 
Government positions now open, and to consideration for 
Free Coaching for the examination bere checked. 



















sof Railway Mail Clerks Appointed Yearly 
FRANKLIN INSTITUTE (The Pathway to Plenty) 





“*I have never made a bet- 
ter investment. It is a pleas- 
ure to use the Generator and 
the relief and quieting sensation oí 
the nerves after ahardday's work" 
E. A.W., Mont. (Name on request) 
**1 have used It to relleve an old lady 
ee 01-0 now able to 
witi dom from pain.'* 

а R. J. 5 Minn. 

(Name on request) 
Sy lleved me of pleur- 
lay and Lhave also found 
it to be the best remedy 


for severe head- 


"ен... Ohio 
(Name on 
request) 


See how it invigorates 
Write 


^ Free 
Offer 


New Book and 76 о" 
JoDay Trial Offer 


t new book explaining Wonder Elec- 
Just mail the coupon or postal card at once! Get our Read about this remarkable in- 
ECTRICITY without batteries, 


SF 
o McKinlay, Stone 
e & Mackenzie 
Sole American Distributors 


ev 
^Y' Dept. 1812, 30 Irving Place, N.Y. 


Send me your Free Book and 
30 Days’ Trial Offer on the 
Wonder Electric Generator. 


© 
с? 


Stop 


Name. 










Dept. T181, Rochester N. Y. 
COUPON ШЕН 
. .R'way Mail Clk($1600-$2300) ..P'office Carrier($1400-$1800) 
. .Bookkeeper. . .($1400-$1800) ..Rural M'ICa'r( $720-$2600) 
. .Postoffice Clk .($1400-$1800) ..Customs Pos. ($1100-$2000) 
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“THE 100% WIRELESS MAGAZINE" 


SPECIAL 
OFFER 


A full year's subscription to both 


RADIO 
NEWS 


AND 





















cience and 
Invention 


Regular Price $4.50 
BOTH FOR 


$3. 5 О COUPON 


Save $1.00 









ТТПТТ 


What ‘‘Radio News" Is: 


RADIO NEWS now in its 
third year holdsthe field un- 
disputedly as the greatest 
radio magazine ever pub- 
lished. In point of circu- 
lation, number of articles, 
illustration, RADIO 
NEWS leads all other 
wireless magazines. The 
November issue has 104 
pages; there are seventy- 
five separate purely radio 
articles and 120 illus- 
tractions. Over forty-eight 
thousand copies were print- 
ed and circulated. 


20c. SEND 
The Copy 10c. FOR 
Pads SAMPLE 
ear COPY 


Canada and Foreign 


$2.50 A Year TODAY 


. EXPERIMENTER PUB. CO., 231 Fulton St., N. Y. C. 


» Google 


СОТТОО 





аа. 


Each issue of RADIO NEWS Ё 
contains 104 pages (or more) E 
and an artistic cover in two 
colors. The illustrations aver- 
age 120 every month and there 
are from 75 to 90 up-to-date 
articles, some by our greatest 
radio scientists, in every issue. 


REGULAR DEPARTMENTS: 


Latest Radio Achievements. 
General Radio News. 

Radio Telephony. 

“Radio Constructor." 

Radio Stories. 

“Radio Digest.” 

"Club Gossip.” 

“With the Amateurs.” 
“Junior Section.” 

“Junior Constructor.” 
“I-Want-to-Know.” 
*Correspondence from Readers." 
“Dictionary of Radio Terms." 


104 PAGES 
120 ILLUSTRATIONS 


= — — — -SPECIAL OFFER— — — — 


Gentlemen: TT 

Please enter my subscription (or both 
"RADIO NEWS” and “SCIENCE AND 
INVENTION" for the term of one year for 
which I enclose herewith $3.50. (Add $1 for 
postage if for foreign country.) I have written 
my name and address in margin below. 








ce and Invention for December, 194 - 


rmVirele 


At Home . 
n Spare lime 


759 





Mail Coupon for FREE BOOK 3 















w Easy to Learn 
rough New Way 


'stay ina rut? Wireless is 
nating, offers you world- 

travel if you want it, 
ps you big money and fine 
irtunities. Through an 
ting New Way, the Fa- 
$ Four-Step Method, you 
easily qualify at home in 
è time without any previ- 
experience. Right from 
fe you are now this wonder- 
utomatic method takes you 
lily, thoroughly, and rap- 
| Step by step, to the fine 
less jobs, 





expenses paid, saving money becomes easy. 
sands have learned through this new, easy way. Mail coupon now for this complete illustrated book and our Offer. 


Earn $2,400 to $10,000 a Year 





AIL Coupon Today for This Wonderful 
Book, “Wireless, the Opportunity of To- 
day"—Sent at Once to You Without Obligation or 
Cost. Let us tell you all about this splendid field 
that is clamoring for trained men. Wireless is one 
of the most fascinating fields in the world—and 
you can easily learn it at home in a short period 
of your spare time through our wonderful Four-Step 
Method. Wireless offers you world-wide travel, 
interesting work, good pay (amounting to from 


$2,400 to $10,000 a year) and a fine future. With all 
Absolutely no knowledge of electricity or wireless necessary. Thou- 


M 





IRELESS is sweeping over 
the world like wildfire! You 
can easily learn it. You can 
qualify for the big opportunities open 
on' land and sea—paying $2,400 to 


ing $10,000 a year. No knowledge of elec- 
tricity or wireless necessary. Anyone can 
learn quickly our new easy way. 


Thousands Found 
It Easy 


amazing method you find yourself a com- 
plete and valuable wireless expert almost 
before you realize it. 


Amazing Automatic 
Method 


$10,000 a year. 


the whole earth. 
started. 
ing for you. 


home іп 
new easy 


at 
this 


It costs you nothing to get our interesting, illustrated booklet, 
“Wireless—the Opportunity of Today.” 
and it will be sent by return mail. 
offer we are making for a limited time, giving you extra our new 
course in Wireless Telephony. 


: А ; : ; 1 NAME онаа s c bate: ABE ta Secs eee 

yos s pee be үе any way if you mail this coupon at once. ame (Picase Write ` Plainly) Age 
NATIONAL RADIO INSTITUTE Address zie scer ta Vasa eee tor геоде ела eae esas . 
Depa t nt 312 City eade esa Se eR sd eoa vw SIME РУРК RES ARE 





As you know, wire- 
less is the fastest growing field in the 
world today. Its wonders are startling 
And it's only just 
Amazing openings are wait- 
You have but to pre- 
pare—and you can 


spare 
way. 

amount to $50 a week to start. 
can go from there to the bigger jobs pay- 


FREE BOOK 


Thousands have rapidly learned this new 
easy way. Letters come in daily telling 
us the big jobs they hold in land stations 
in every part of the country. Others tell 
how they are visiting every nook and cor- 
ner of the world. Our new way, patented 
and copyrighted by us (oldest and largest 
kind in America) 


The National Radio Institute was the original 
and is today the oldest and largest wireless school 
in America teaching wireless by mail. This Insti 
tute is officially recognzed by the U. 8. Depart- 
ment of Commerce, its diploma із given official 
credit. 

Let us tell you about our amazing automatic 


wireless school of its 
easily do that quickly qualifies you. This New Way has method—how with our wonderful inventions, it 
tide special automatic features (furnished you takes you step by step right up to the point where 
time through as part of the course) which will teach you you can travel all over the world with easy work 
Wireless | salaries the code in half the usual time and take and good pay. Or, if you wish, you can accept 
And you you, step by step, right through our special one of the big wireless positions on land which are 


Through this 
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copyrighted shortcut course. now urgently in need of your services, 


National Radio Institute 
Dept. 312, Washington, D. C. 


Send me your FREE book, ‘“Wireless—the Opportunity of 
Today." Tell me about your Home Study Course in Wireless 
Telegraphy and your offer. 


Just mail this coupon for it, 
It will also tell you about the 


No solicitor will call upon you and 


Washington, D. C. 
[Г] I am interested іп a Sea position. 
in a land position. 


[] I am interested 
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HOW TO HANDLE 
ROUGH NECKS 













































Tom Shaw, world-famous master of the Se- 
crets of Defence and Attack taught to the 10,000 
members of the New York Police Department, of 
which he has been chief physical instructor for 
more than ten y and which have made him 
an international celebrity, will teach you how 
to handle rough necks, big or small. Yo mus- 
cular strength needed—the bigger they are the 
harder they fall. Your sweetheart, wife or 
mother is always safe with you. Ifa big, husky 
roughneck says a word—with a quick move of 
your fingers you can paralyze him—he 1s helpless. 
You can even handle armed highwaymen without 
danger to yourself. You will be taught secret 
death grips with which you could kill a footpad 
if necessary. No strength or weight needed— 
you are the master of men twice your size. Bea 
real protector to your loved ones. 

Tom Shaw, the greatest instructor of Attack 
and Defense, can teach you at home—quickly 
and easily. First time offered to the public. 
This course is for law-abiding citizens only. 

Act today—in a week you can surprise your 
friends—make them helpless as babies—a sudden 
move—a twist of your fingers—and they are on 
their backs—helpless. 

SPECIAL OFFER 

To introduce this course, we have cut the 
price from $12 to $6, cash with order. Partial 
payment plan—$2 down and $1 a week for 5 
Mr Mall the coupon today—act quick—be 
"he-man, 


THREE DAYS’ FREE EXAMINATION 















Tom Shaw Institute, 
Dept. С, 1029S. Wabash Ave., Chicago, Ill. 
Mail me your book, ‘‘How to Handle Rough- 
Necks,” together with seven of Tom Shaw's 
lessons in the art of Defense and Attack, for 
three days’ free examination. If I keep the 
lessons I will take the full course and pay 
$6.00 cash in advance or $2.00 down and 
$1.00 a week until I have paid $7.00. 


Address 


Town. 


















Beginright. Make 

start. $500 month Tow estimate. 

more, Hargan of Ill. ran маје. Meng esmai 

Tetzec Bros Pa. mede clear profit of of 53,5 00 
urin; rst year, ring Ci Co. expec 

1921 total business to reach $50,000 000.00. Ram- 

say, N. D. working alone экеу улуу" $441.56 in one 


th. 

And and this 
1 new ma- 
pans tL fitable busi T 

doesthetrick. Get into pro! e business on soun 
footi: Learn advanced methods. Old ideas are 
obsolete, We teach "m to-date systems, Tell you 
how to do better and ter work. Learn right in 
‘our own home or come to my big Indianapolis or 
feanich schools. Igo further. 1 equip shops com- 
plete. This new, modern machine tremendous mon- 
ey-maker. DSL Apo for rebuilding and re 

lon to 

DEL Splendid work dk does: quickly builds trade 


[сезен бе ср pev 
кыр akon peeves sis 
d coupon to me personally. 
Haywood Tire & Equipment Co., 


g я cA Capitol Ave. 


Indianapolis, Indiana 
Please send me your book telling how 
1 can start in profitable business, 
Name. 


Address... __ 
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Practical Chemical 


Experiments 
By PROF. FLOYD L. DARROW 

(Continued from page 732) 
consisting of 2 parts of acid to 1 part of 
water. This acid must be prepared in ad- 
vance and allowed to cool before using. 
Now heat the flask gently and collect the 
gas by upward displacement of air the same 


Figt 


Chemical Glassware Set Upi and Connected, Together 
With Bunsen Burner for Preparation of Chlorine. 


as chlorine was collected. When the cylin- 
der is full it will fume about the mouth. 
This is due to the great affinity of the gas 
for water which causes it to condense water 
vapor from the air, thus forming little 

globules of floating aqueous solution of the 
Siid, It will be observed that the gas itself, 
if collected in a dry cylinder is entirely 
colorless. 





fig.2 


By Means of This Chemical Apparatus, It Becomes 
Possible to Burn a Jet of Hydrogen Gas as Shown, 
in a Glass Jar Containing Chlorin e Gas. 


When the cylinder is full cover it with a 
glass plate, and bring the end of the delivery 
tube just above the surface of about 25 cc. 


of water placed in a small bottle. Lookin 
thru the water in the bottle toward a р 
light you will observe an oily appearance. 
This is due to the settling of the heavy solu- 
tion of hydrochloric acid, as the dis- 
solves in the water. (See "Figure 4 S 





lighted taper 


3 


Hydrogen and Chlorine Gases are Mixed b by Phá 

Ше Two Glass Jars Containing the Gases oath to 
outh, as Shown at the Left; the Mixture of the Two 
O" May Then be Ignited With a Lighted Taper. 








AN EASY WAY TO 
MAKE MONEY 22:2 


берл ta 
on a small salary, 


Be independent. дә їп у: ‘ice ae re- 
pairing business. One man says ''1 made $60.00 the first 
day." Others average $200 to $500 a month. Very It 
capital needed, Jobs plentiful, Ever; motorist A 
sible customer, No experience need 


SFAR Tire Repair Outi 


Improved Wrapped Tread Method 
Used by Tire Manufacturers 
Does as is qood work as the big bigh 
priced nizing outfits. 
can uso it. It’s the only “З 4 
that has Automatic Heat Control, and 
can't undereure or overcure a tiro, 
Requires no watching or regulating. 


FREE Book 


“How to Open a Tire Бәр! air Shop.” 
Jt tells how to make big money. 
Don't delay. Write quick. 


C. A. SHALER CO. 
2211 Fourth St. ^ Waupun, Wisconsin 


FORD and eee SPEED BODIES 


1 
Dealers: MAKE DRIVING 


hones A PLEASURE 


Catalogue 








Copyright 1921—F. M. 8. Co. 
Equip your old Ford oF 
nevrolet Chassis with one 
of our new distinctively modern bodies. Up-to-date 
Roadster, Touring and Speedster designs. Ford 
bodies as low as $29.50 and up. "Territory open for 
live wire арша pane agents. Make real profits. 
y Direct from Factory 

FEDER AD MOTOR SUPPLY со., е. 
2634 So. Michigan Blvd. 

Ca lan Distributers--Auto Body Co., Tocat ers 

ral Auto Body Co., Campbeliton, №. B. 


The BALCRANK Bumper 


is the only accessory that actually 
Days for itself. You soon save its 
cost in reduction in insurance as 
Well as preventing scratches and 
dents. 100% protection with won- 
derful appearance. Something dif- 
ferent. Write. 
THE CINCINNATI BALL 
CRANK COMPANY, 
Cincinnati, Ohio. 


BALCRANK 


ov! Build This Car 


This nifty little 
driven by 
gasoline 
motor 
can be 
NR ar 









car 









ready, build- 
ing plans and E list of 
parts showing how to build this lad's car, 


156 Sypher Bidg., Toledo, Ohio 


SYPHER MFG. CO.” 188 Sypher t 
Learn Autos and Tractors 


Wonderful opportunities constant- 
ly offered trained men; we train 
к Dou thoroughly to start your = 


usiness or make good 


tS 
> motor expert, driver, оге- 
man, etc, 


44 1000 Graduates making 
good. Catalog Free. 
velud Automobile School, 1807 E.24th St, Cleveland, © 





By recovering mdi 
top frame yourself. 


$5.75 andup im 


Any person 


‘Battery Charging Pays 
51500 to 53000 a Year J 


GET AN НЕ CHARGER 

Small cash payment starts you in big, per- 
manent money-making battery charging 
Disiness. Long, easy terms on balance. 

Money-back guarantee. Write TODAY for 
our liberal proposition. Thousands of HB 
owners making big success. Cash profits! 
Hobart Bros. Co., Box 12776, Troy, Ohio 
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Possessin g— 


& pigeon blood red Ruby or a 
crystal clear corn flower blue 
sapphire is the same whether 
it be the Natural mined gem 
or the Heller HOPE Ruby or 
HOPE Sapphire. 

It matters not which you 
wear Both are true precious 
stones, identical ın all respects 
—equally beautiful—equally 
everlasting. They differ much 
however, in price. 

You can possess a Heller 
HOPE Ruby ora Heller HOPE 
Sapphire, gold or platinum 
mounted at a moderate cost. 
See them at your jewelers in 
rings, pins, lavalliers and other 


beautiful settings. 


2, eller 6,8 ON, Inc. 


PARIS @ Ж NEW YORK 
Established over a quarter of а century 








“PRECIOUS STONES" a valuable 
brochure, will be sent on request 
Address Department J-5, Heller, 
68 Nassau Street, New York 


==. 


Ma AL рр poe Ч 
` HOPE RUBY 
Zink | 


“Gifts That Last’’| 





When the solution in the bottle has be- 
come fairly strong pour some of it upon a 
few pieces of zinc in a test tube. If the ac- 
tion is slow in starting warm the test tube. 
Hold your thumb loosely over the top of the 
mouth of the test tube for a few moments 
and then ignite the gas. It will burn witha 





Jig. 4 


Preparing a Solution of Hydrochloric Acid is Quite 
a Simple Matter With the раша Set Up in the 
er Shown. 


slight explosion showing that hydrogen has 
been generated. 

Union of Hydrochloric Acid and Am- 
monia: Fill a cylinder with hydrochloric 
acid gas and quickly thrust into it a piece of 
cotton batten saturated with the strongest 
household ammonia. Immediately re-cover 
the cylinder and dense white fumes of am- 
monium chlorid will result. 

Generation of Heat by the Solution of the 
Gas in Water: Fill a dry cylinder with the 
gas and covering the bulb of a thermometer 
with a piece of wet filter paper, quickly 
thrust it into the cylinder. The absorption 
of the gas by the water will generate enough 
heat to cause a rise of from 40 to 50 degrees 
in temperature. 

A Fountain in a Vacuum: The apparatus 
employed is shown in Figure 5. The flask 
is filled with hydrochloric acid gas by the up- 
ward displacement of air before being in- 
verted, being careful to have the flask per- 
fectly dry. A 2-hole rubber stopper carry- 
ing a long glass tube drawn out at the upper 
end into jet-form and also a medicine drop- 
per filled with water is inserted in the neck 
of the flask. The flask and tube are then 
inverted with the lower end of the tube 
dipping beneath the surface of a jar of water 
colored with blue litmus. By pinching the 
bulb of the medicine dropper a little water 
may be injected into the flask which imme- 
diately begins to absorb some of the hydro- 
chloric acid gas thereby causing diminished 
pressure in the flask and drawing water from 
the jar up the tube. As water from the tube 
enters the flask it immediately absorbs so 
much gas as to cause greatly diminished 





A Fountain in a Vacuum is Produced With the Ar- 
rangement of Ap tus Here Shown. The Flask is 
Filled With Hy огіс Acid Gas. A Medicine 
Dropper, Fitted Thru the Cork of the Flask is Filled 
With Water. The Vessel Below Contains Water 
Colored With Blue Litmus. Pinching the Pipette 
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No need for any man to remain where 
advancement is slow and the pay small. 
Drafting opens the way to important 
positions and high salaries. Many drafts- 
men earn $60 to $150 a week and are in 
line for promotion to even higher places, 





Not enough really 
expert Draftsmen 
are available for 
the paying posi- 
tions that are 
open — which 
means that op- 
portunities are 
always waiting for 
the man who can 
qualify. Factories, 
architects, electrical plants, contractors, 
sheet metal works, engineering concerns 
are constantly on the search for pro- 
ficient Draftsmen. 


Train Under the 
Chicago “Тесһ’’ Experts 


The Practical engineers at Chicago 
Technical College will give you training 
which will make you also an expert. 
They will teach you the methods they 
use in their own work—prepare you to 
command a salary 














such as only a Learn 
trained man can i 
earn. This at the by Mail 
College or by 

mail. Small fees, 


Easy terms. 


FREE 


Lesson 
This Trial Lesson 
is sent to show you 
how weinstruct by mail. 
send coupon. Get the 


Nocost to you. Just 
lesson, catalog. etc., 





also free outfit offer. 
Act—to-day. Put X in the 
coupon to show which course 


1 y interests you—then mail it. 


г ————————————ua 


| CHICAGO TECHNICAL COLLEGE 


t 1245 Chicago ““Тесһ”” Bidg., Chicago, Ill. | 
І Send Free information on subject marked Х: 
O Machine Drafting O Амо. Engineering | 
D Electrical Drafting О Aere. Engineering | 
O Architectural Drafting О Plan Reading —Bulldings 
D Straetural Drafting D Estimating—Boildings — 1] 


O Sheet Metal Drafting D) Plan Reading—Machinery 
O Topographie Drafting О Plumbing, Heating, ele. I 
D Surveying d О Steam Engineering | 
Name....... РРА Тр [| 
| С ООСН і 
l Post. Office 1ле зА State ois peasy see і 
і College ог Home Study, State which.......... і 


Free Trial Lesson Included When Inquiry le for і 
Drafting or Pian Reading. 


€——— (— cd 
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The Letter That Save 
Bob Johnson’s Job 


—and paved the way 
for a better one! 


T was written to his employer by the 
International Correspondence Schools. 
It told how “Robert Johnson had en- 
rolled for a course of home-study and had 
received a mark of 94 for his first lesson.” 


Bob answered the summons to the Chief’s 
office with just a little fear and trembling, 
for a lot of men were being dropped—a lot 
more were having their pay reduced. 

But as Bob came in, his employer did a 
surprising thing. He got up quickly from 
his дек and grasped Bob warmly by the 
hand. 


“Т want to congratulate you, young man, 
on the marks you are making with the 
I. C. S. I am glad to see that you are 
training yourself not only for your present 
job but for the job ahead. 


“We're cutting the pay-roll. Until I 
received this letter, I had you in mind as 
one of the men to be dropped. But not 
now. Keep on studying—keep your eyes 
open—and pretty soon there'll be a better 
job for you around here. We're always 
looking for trained men." 


Won't you let the I. C. S. help you, too? 
Won't you trade a few hours of your spare 
time for a good job, a good salary and the 
comforts that go with it? 'Then mark the 
work you like best on the coupon below and 
mail it to Scranton today. That doesn't 
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pressure, and the water then rises with a 
rush, forming a beautiful fountain. The 
water, too, turns from blue to red as it en- 
ters the flask. 

(If ammonia gas is substituted for hydro- 
chloric acid and red litmus water placed in 
the jar, the color change will be from red to 


blued) Ж ae 454, 





Dry Hydrochloric Acid Gas is Prepared With the Aid 


of Concentrated Sulfuric Acid and Concentrated Hy- 

drochloric Acid, Arranged in the Glass Vessels as 

Shown, the H:SO, E Allowed to Drop Slowly 
Into the HCl. 


Preparation of Dry Hydrochloric Acid Gas: 
A very convenient method of preparing the 
dry gas is illustrated in Figure 6. Concen- 
trated hydrochloric acid is placed in the 
flask and concentrated sulfuric acid in the 
dropping funnel. Upon allowing the sul- 
furic acid to enter the flask a few drops at a 
time, a continuous flow of the dry gas will 
be obtained. This method depends upon 
the great affinity of sulfuric acid for water. 
It absorbs the water from the solution of 
hydrochloric acid and liberates the dry gas. 

A Convenient Method of Preparing Hydro- 
chloric Acid: Using the same apparatus as 
that of the previous experiment place in the 
flask some lumps of ammonium chlorid and 
in the dropping funnel concentrated sulfuric 
acid. The acid will react with the ammon- 
ium chlorid to generate hydrochloric acid, 
with the advantage that no heat has to be 


employed. 
Nitric Acid 

In many respects nitric acid is the most 
interesting of the three common acids. It 
is the most general solvent for metals and it 
is one of the strongest oxidizing agents 
known to chemistry. Its salts, too, are a 
constituent of-plant food and of all commer- 
cial fertilizers. Because of its great oxidiz- 
ing power nitric acid is absolutely indis- 
pensable in the manufacture of high explo- 
sives and modern warfare would be impos- 
sible without it. Had it not been for new 
nitrogen-from-the-air processes of manufac- 
turing this acid, developed just previously 
to and during the great war, Germany would 
have been out of commission in the first six 
months from lack of ammunition. There- 
fore a knowledge of this acid and its proper- 
ties is of very great economic interest. 

Preparation: The laboratory method of 
preparing nitric acid, and the only method 
known until recent years, consists in heating 
together a mixture of either sodium or potas- 
sium nitrate and concentrated sulfuric acid. 
The apparatus for carrying this out is shown 
in Figure 7. A tubulated retort with neck 
and stopper contains the salt and acid, and 





HA 
Preparing Nitric Acid by Heati 
of Either Sodium or Potassium г 
trated Sulfuric Acid. A Glass Retort is Used as 
Shown, the Condensing Flask Being Placed ina Jar 
of Ice Water. 


Together a Mixture 
itrate and Concen- 
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the condensing flask should be placed ina 
er of very cold water, ice water if possible. 

nlike hydrochloric acid, nitric acid is not a 
gas but a liquid. Heat the retort very 
gently and gradually the fumes of nitric acid 
will appear, and as they pass down the neck 
of the retort they will be observed to con- 
dense on its sides and drop into the flask in 
liquid form. Altho nitric acid is a colorless 
liquid, as you prepare it, it will seem to be 
brown in color, and the retort will fill with 
dense brown fumes owing to the decomposi- 
tion of some of the acid by the heat used in 
its generation. This illustrates the instabil- 
ity of the acid and one of its chief properties. 

Experiments with Nitric Acid: Being very 
careful not to allow any water to enter the 
flask and mix with the acid, pour a few drops 
Of it on a piece of copper in the bottom of a 
test tube. You will probably observe no 
action at all, but add a few drops of water 
and you will have action a plenty. The cop- 
per will rapidly go into solution with the 
evolution of dense brown fumes of nitrogen 
peroxid and the generation of considerable 
quantities of heat. The failure to obtain 
any action at first is due to the fact that pure 
100 per cent nitric acid contains no ions, and 
until water is added the ionization of the 

, acid cannot occur. 


To show the oxidizing power of nitric acid 
place about 2 cc. of the acid that you have 
just generated in a test tube, and just above 
1t a small wad of excelsior or boiler felt. Up- 
on heating the bottom of the tube in the 
Bunsen flame, the acid will decompose and 
set the excelsior or boiler felt on fire. 


On a ring stand over a Bunsen burner 
place a wide mouthed flask and in the bot- 
tom of it some sodium or potassium nitrate. 
Cover this with concentrated sulfuric acid 
and gently heat. Holding a glowing splint 
with tongs, thrust it into the escaping fumes 
of nitric acid, and they will immediately 
oxidize the splint and cause it to burst into 
flame. 
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(Music Lessons 


Combustion of Illuminating Gas: Using 
the same apparatus as in the preceding ex- 

riment, hold in the mouth of the flask a 
ong bent glass tube connected by a piece of 
rubber tubing to a gas cock. Pass gas thru 
the tube and upon igniting it, the gas will 
continue to burn in the atmosphere of nitric 
acid fumes. 

Action of Nitric Acid on Sugar: Place 2 
grams of sugar in the bottom of a test tube 
and over it pour 5 cc. of the acid that you 
have prepared. In thecold no action occurs, 
but upon warming, the sugar is oxidized and 
a violent reaction takes place. 

Test for Nitric Acid: In the bottom of a 
test tube place about 2 cc. of concentrated 
ferrous sulfate solution that has been freshly 
prepared. Then inclining the test tube, 
carefully pour down the side an equal vol- 
ume of concentrated sulfuric acid. The acid 
being heavier sinks to the bottom leaving a 
distinct line of separation between the two 
liquids. Now pour down the side of the test 
tube a dilute solution of nitric acid and as it 
meets the line of division between the two 
layers a brown ring will form. This test may 
also be made with any nitrate. If an un- 
known substance is being tested for, in order 
to know whether it is the acid and not one 
of its salts, the litmus test must also be 
made. 

Aqua Regia: The term cqua regia means 
regal water and is the name applied by the 
old alchemists to the mixture of strong hy- 
drochloric and nitric acids, because they 
found that this mixture would dissolve gold, 
the noblest of the metals. 

To prepare it mix one volume of concen- 
trated nitric acid with three volumes of con- 
centrated hydrochloric acid and warm the 
mixture gently. You will observe the upper 
portion of the test tube to fill with a greenish 
colored gas. This gas is chlorine and the 
great solvent power of the mixture is due to 
the liberation of nascent chlorine. The word 
nascent means "'at the instant of birth." At 
the moment of their liberation elementary 
gases seem to be much more active chemic- 
ally than after they have entered into the 
molecular condition. 

If you have any gold pieces to spare try 
the action of aqua regia upon them. 

Action of Nitric Acid on Organic Matter: 
If you have not already discovered what 
this action is by bringing the acid in contact 
with your skin, obtain a large white feather 
and dip it into some of the strong acid which 
you have prepared. It is immediately 
stained a deep yellow. Unfortunately these 
yellow stains cannot be removed and if you 
find them upon your hands you must simply 
wait until they disappear. 

Action of Nitric Acid on Metals: Unlike 
dilute hydrochloric and sulfuric acids, 
nitric acid does not liberate free hydrogen, 


when it is acted upon by a metal. This is 
due to its great oxidizing power. The 
hydrogen which forms first being a good re- 


ducing agent and also in the nascent state 
reduces the nitric acid with the liberation of 
a colorless gas called nitric oxid. If you 
allow this gas to escape into the air you will 
think that it has a brown color, but this is 
another gas which has formed by the union 
of the nitric oxide with the oxygen of the air. 

To prepare nitric oxid use the same appa- 
ratus that you do in the preparation of by. 
drogen. Place in the generator copper in- 
stead of zinc. Copper rivets or cartridge 
shells are excellent. Nearly cover them 
with water and then slowly add concen- 
trated nitric acid. If the action does not 
start at once be patient. It will be vigorous 
enough when it does start. When the gas 
begins to come, collect it over water just as 
you do hydrogen. 

When two or three bottles have been 
filled note that the gas is colorless and in- 
soluble in water. Now lift one of the bottles 
from the water and at once the bottle will 
fill with dense brown fumes of nitrogen 

roxid. Thrust the mouth of the bottle 

ck in the water and the water will rise 
owing to the solubility of the brown gas. 
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“Razor Blade” 
Contest Awards 


(Continued from page 126) 


mL 


mimm amm m mama inima 


L. Powell, first lieutenant, U. S. A. re- 
tired, submitted a host of ideas: and 
models, all of them good. His noodle 
slicer shown in Fig. 24, is awarded the 
twentieth honorable mention. 


And should you decide to have tender 
steaks served to you in the future, make 
wifey one of these meat softeners, shown 
in Fig. 25, which is awarded the twenty- 
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fiber? 
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Speaking of Variable — Condensers— What's 
the Matter With This One, Made From a 
Dozen or so Old Razor Blades? Fig. 23. 


Siud or Screw 


MUT: 





N 


from Old Razor 
Slotted as Shown. 


Constructed 
Blades and Wooden Handle, 
Fig. 24. 


Noodle Cutter, 





Steak Chopper and Dresser Made from Old 
Razor Blades Clamped on Handle. Fig. 25. 


It is submitted 
of Lawrence, 


first honorable mention. 
by J. W. Montgomery, 
Kansas. 


It seems strange that those sections 
west of the Mississippi contributed the 
greater amount of ideas. Very few in 
comparison to the population were fur- 
nished by the New England states, and 
altho a New Yorker walked off with the 
first prize, second, third and fourth went 
to Texas, Virginia and Tennessee, respec- 
tively. E E ee ОРА ee 
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Davidson grinned grimly, reminiscent. 
"He was sure mad," he remarked, reflec- 
| tively, "About the maddest thing that ever 
stood before this desk." 

“You assigned me to the case, and I went 
around to Grory's. I found that he lived 
in an ultra-fashionable apartment house. 
He occupied the fourth floor. I examined 
the apartment minutely. There were no 
traces of a forced entrance. My examina- 
tion of the safe itself was thoro. І feel that 
I overlooked nothing. And there was no 
trace of tampering. I did not neglect finger- 
prints. I found several. Especially on the 
dials. They all proved to be Grory's. 

"I questioned the guards. I am safe in 
asserting that they were themselves guilt- 
less and that moreover they hadn't an idea 
of how the job was done. They were 
patently bewildered. On consideration, the 
thing seemed impossible. Yet we have to 
face the twin facts that the letter had dis- 
appeared and that Grory most certainly 
did not extract it himself. 

“As I said at the beginning, had it not 
been for these bizarre features I would have 
gone no farther. By that time I had had 
several hours of Grory, and had come to 
despise him. But I was piqued at my in- 
ability to uncover anything. 

“Next day, in daylight, I again went over 
the apartment, finding the first trace of 
anything of an unusual nature.” 

Davidson leaned forward. “АҺ!” he said, 
“And what was that?” 

“The ceilings in those apartments are un- 
usually high. The lights are in fixtures 
which are suspended, of course, from those 
ceilings. They hang so far below the ceil- 
ings themselves that when the lights are lit 
the region above them is in rather heavy 
shadow. Even in day time the light is 
none too good. Thinking possibly some- 








thing of importance might be lurking in 
that gloom, ес ured a tall step-ladder апа 
climbed to scrutinize the ceiling. And I 
found something which was, in a way, 
worth climbing for. Directly over the safe, 
the paper was destroyed in a neat circular 
spot possibly one foot in diameter. It 
looked as tho some one had marked out such 
a circle with a compass and then carefully 
removed the paper, leaving not so much as 
a shred of it behind. 

“At once I went after finger prints. 
Nothing doing. Nota mark! Not only no 
finger prints, but the very dust around that 
circular spot was undisturbed. 

“Baffled, I climbed down. І. couldn’t 
account for that spot, but, logically, it 
pointed still higher. I determined to inter- 
view the occupants of the apartment above.’ 

"Maybe the servants could have ac- 
counted for that spot," suggested the Chief, 
"A fixture removed, something of that 
sort.' 

"Of course, I questioned them," replied 
Joe, patiently, "But they knew nothing 
about it. Never saw it until I called their 
attention to it. So I went after the folks 
on the floor above.” 

He paused to light another cigarette. 
Davidson moved about in his chair im- 
patiently. ''Yes?" he boomed, "And—?" 

" And," resumed Fenner, ' ‘Found that the 
folks on the floor above were the roof. 
Grory has the top of the house. Well, the 
roof netted me nothing: No marks, foot- 
prints, nothing. said there had 
been no one up there Ue weeks 

"So, pro tem, I abandoned the spot, and 
went in search of people with a motive. 
Off chance, of course, but what else could 
Ido? First and foremost, there was Naida 
Roner and her husband. She was the one 
ae profited by the disappearance of the 

tter. 
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“She strenuously denied апу knowledge 
of its whereabouts, altho she was openly 
jubilant over its disappearance. Hubby im- 
rest me as a man who thought he had been 
nefited by a direct favor of Providence. 
He is a likeable cuss, but not especially 
brilliant. 

“I learned nothing of any value there, 
altho Naida, of her own volition, allowed 
me to search the premises for the missing 
billet doux. But I got an insight into the 
character of both man and girl. 

“Davidson, whatever Naida Roner may 
have been, and whatever she may have 
done, I feel that she is playing absolutely | 
s'raight now. Somewhere, she found ѕић- 
cient moral strength to throw overboard a 
barrel of money and marry where her heart 
lay. The unselfishness of her act proves it 
sincerity alone, for she gained nothing of a 
material nature by it. And her husband is 
just an average American youth, rather | 
better than the set he had been traveling 
with. What is of interest to us is that 
neither of them are capable, mentally, of 
planning or executing the job we are work- 
ing on. 

од can hire brains,” growled David- 
son, sagely. 


“Sure you can," Fenner admitted, cheer- | 


fully, “I didn't say that you couldn't. 
Well, next I looked up Grory's other wives. 
Thought it possible one of 'em might have 
evened up a little personal grudge that 


S Other wives!" echoed the Chief, blankly. 
“Yep—divorced ones. Three—count 'em 
—three. If Grory had married Naida it 
would have been no amateur performance. 
He has a regular pathway worn to the altar. 
Nothing doing, however. Seems he always 





picked them for looks, not intelligence. 
Beauty is only skin deep, they say, but it is 
evident that Grory is no cannibal. "That's 
deep enough for him. There's not enough 
brains in the group to get away with this 
trick. Besides—three splendid alibis. 
“Thought by that time that I might just 
as well look into the other side of the party, 
aud I took to rounding up Naida's cast-off 
suitors. I went thru the list pretty thoroly, 
turning up some ten odd, but results were 


* After all that work, it occurred to me to 
do what I should have done in the first 
place—I took a squint into the apartment 
below Grory's. I can't see yet why it 
didn't occur to me that if there was a spot 
above that safe there might be one below it. 
There was! 

“Or rather, had been. The apartment 
was vacant—had been, the caretaker tells 
me, since a week before the letter's dis- 
appearance, so I had no trouble getting in. 
I used the step ladder, and there, on the 
ceiling just below the safe, I found that 
some one had mighty carefully repaired just 
such a spot as I had found on the ceiling of 
the room above, except that this one had 
not been more than six or seven inches in 
diameter. 

“The fellow who fixt that spot worked 
very carefully. He had matched his paper 
exquisitely, and had I not been looking for 
a circular spot I believe it would have es- 
caped me altogether. But he did not leave 
any finger prints. 

‘I examined all the apartments then right 
down to the ground floor, but no more cir- 
cular spots did I find. Then I went after 
the last occupant of that third floor apart- 
ment in earnest. I learned that his name 
was Livingston.” 

“Livingston!” echoed Davidson, ‘Never 
heard of the brother.” 
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m. 
“And what did he have to say for him- 
self?” demanded the Chief. ; 
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"Nothing—yet," said Fenner, calmly, 
"We're going to visit him tonight. I feel 
that Livingston is the man we want, and—" 

“T get you," Davidson was already on his 
feet, "And I feel quite up to the job. No 
gent cracks safes in this village and gets 
by with it—long. Come on." 

We piled into the Chief's “Limous,” and 
were presently knocking on the door of a 
fashionable apartment in the city’s best 
section. 

“Wow!” breathed the Chief, as we awaited 
a reply to our summons, “Don't look like 
the hang-out of a yegg.” 

Before Joe could reply, the door opened. 
A tall, good-looking man of about thirty 
stood framed in the doorway, questioningly. 
He was smooth shaven, pleasant faced, and 
I, for one, rather fancied him from the start. 

"Mr. Livingston?" queried Fenner, and, 
as the man bowed assent, "We have called 
to see you on rather important business.” 

"Come in," Livingston led the way into 
his cozily furnished rooms, and courteously 
waved us to seats. He glanced at the uni- 
formed Chief, and a humorous smile flick- 
ered on his lips, "About Grory and his 
letter, I suppose," he remarked, calmly, 
eyeing us keenly. 

Davidson's jaw dropt, but Fenner was 
not at all disconcerted. "'Exactly, Mr. 
Livingston," he replied, with equal calm, 
“I have an idea that you can throw some 
light on this exceedingly mysterious affair.” 

“Yes, І can,” the other replied, abruptly, 
“I was expecting you gentlemen before this. 
What detained you?” 

"Your splendidly executed series of 
jumps," Fenner said, with candor, ''Your 
technique was perfect." 

Livingston laughed. “Sorry to have 
caused you all the trouble," he said, good- 
naturedly, "Honestly, I had hoped that the 
police would never pick up the threads and 
that the affair would die a natural death. 
І took pains to assure that end. It seems 
that I must have missed a point, tho, and 
here you are.” 

"You did," Fenner was equally good- 
natured, "You failed to repair the spot on 
Grory's ceiling.” 

Livingston stared. ‘‘Heavens,” he cried, 
"Was there а spot there? I did not think— 

“Let us start right, gentlemen,” he broke 
off, shortly, “From the beginning. When 
Naida's engagment to Grory was announced 
I went to her and did my best to disuade 
her from the rash act.” 
went?" demanded Davidson. 


"Miss Roner," responded the man, with 
dignity, “І had hoped to make my own wife 
at one time.” 

"Another suitor!” murmured Davidson, 
wonderingly, ‘Their name is legion!” 

Livingston flushed, deeply, but kept his 
temper. “What Naida has been does not 
count," he said, steadily, ‘‘What does count 
is the fact that there is a world of good in 
her, down beneath what the world sees. 
That good I hope to see brought out from 
now on." 

Davidson waved a careless hand. ‘Your 
business, Livingston," he replied, "Let me 
warn you that whatever you say may be 
used against you.” 

“I am well aware of that," retorted the 
other, “Апа not the least alarmed by the 
fact. Let me get on. Finally young 
Burke appeared and did what I had failed 
to do—aroused a sincere passion in the girl. 
To my immense satisfaction, she broke with 
the other beast. You know the result—his 
threatened breach of promise suit, his silly 
safe, and the shameful advertising the 
whole thing got thru the press. 

“Naida came, in her distress, tome. To 
be brief, I promised her that the letter 
should never be used against her. 


“Then I proceeded to make good my | agate 
if 


word. I hired the apartment under Grory's, 
set up my apparatus, and destroyed the 
letter. Then I left. As a matter of fact, 
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but of no importance, the letter had been 
no more in the safe for over a week before 
Grory chanced. to open it.” 

“You say that you destroyed this letter," 
began Davidson, heavily, "How did you 
get it at all?” 

Livingston hesitated perceptibly. “Тһе 
method?" he asked, slowly, “Well, really, 
gentlemen, I think perhaps we'd better 
leave the method until later. Fact is," 
he added, frankly, "I don't believe you'd 
understand. I’m ап engineer and inventor, 
you know, and the means I took is a matter 
for experts.” 

Davidson glanced at Fenner. “Со ahead, 
brother," he remarked, "It'll be over my 
head, of course, but this fellow'll get it. 
Give it to him in x's and y's and the whole 
rigamarole. He's a nut on it himself." 

Livingston looked quickly at Fenner. 
"Up on electricity at high frequency?" he 
asked. Fenner nodded. 

"Well, then, the truth is that I used 
something that I stumbled over some time 
ago while searching for quite another thing. 
You know that all matter is electrical in 
the ultimate, don't you?" 

"[ have thought so," acquiesed Joe. 

"Briefly, the atom consists of electrons 
and positive charges. Have you ever stopt 
to consider what would happen if an atom 
was imprest with a nullifying charge?” 

Fenner started. After some hesitation, 
he replied. “Disintegration, I suppose,” 
he said, slowly. 

Davidson looked at me helplessly. “Hell, 
ain't it?" he asked, plaintively, "Are they 
using the English language, even?” 

Livingston, unheeding, continued. “Just 
that, my friend, disintegration. It would 
fly apart. Well, passing a cathode ray 
thru an arc one day, and incidentally thru 
several other things which I choose to keep 
to myself, I found that the resulting ray 
produced a current which just nullified the 
charges on the atoms of paper. Inciden- 
tally, I've never been able to strike the 
right combination for any other substance. 
Now you see the length and breadth of the 
affair. I hired the apartment under Grory's, 
set up my stuff, shot my ray into his safe, 
for metal doesn't influence it, and the letter 
just naturally disappeared—and left no 
residue. 

"Grory jumped to the conclusion that 
some one had taken it out of the safe, but 
he was miles away from thetruth. Тһе гау, 
however, is no respecter of paper. All is 
grist that comes into its mill, and as a con- 
sequence, I destroyed a spot on the ceilin 
over my apparatus. I patched that. 1 
had no idea that the ray was powerful 
enough to affect the ceiling over the safe. 
Makes no difference, anyway, for if I had 
known it, I couldn't have gotten into the 
apartment to repair it.” 

"Well, Livingston," Davidson broke in, 
“You admit you took the letter—"' 

"No," said Livingston, “I admit that I 
destroyed it. I didn't take it. I didn't 
enter Grory's apartment. I didn't touch 
his safe." 

Davidson looked in a baffled way at Fen- 
ner. “That’s true, Joe," he said, seriously, 


"He didn't. What charge do we bring 
against this man?” 

Fenner caught Livingston' s eye, and 
winked encouragingly. “Only one that we 
can bring that I know of, Chief,” he replied, 
slowly. 

“What's that?" Davidson demanded, ex- 
pectantly. 

“Malicious mischief,” Fenner said, 
sweetly. 


Davidson was a good sport. And he had 
a heart as big as any other man’s. No 
relaxing of the stern face lines betrayed his 
weakening, but Fenner and I knew that 
Livingston had won from his next remark. 

“From the way he’s been jumping around 
this city for the past sixteen weeks,” he re- 
mark sarcastically, starting toward the 
door, "I've a notion to make it vagrancy.” 
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Some say that it is getting to be a juvenile 
publication, but in my opinion it is interest- 
ing to both old and young. Because of the 
fact that the future lies in the hands of the 
younger generation, | think that all science 
publications should contain a reasonable 
amount of articles suitable for the young 
people. I think that SCIENCE AND INVEN- 
TION is the best magazine of its kind pub- 
lished, and I do not agree with those people 
who say that it zs traveling on a downward 


path. 


Houston, 


HERBERT BEKESCHUS. 
Texas. 


MORE MAGIC 
Editor SCIENCE AND INVENTION: 
І have been a reader of your wonderful 
magazine for the last three years, and be- 
lieve me, it certainly has grown since. 


| Here's hoping that it will continue as well as 


it has in the past. 

I think that the “Amateur Magician" is 
one of the finest features uiae ue 
have more of the “magical stunts. 

R. J. SrEPHENS. 
Box 1114, 
Shreveport, ; 


mimm 


La. 
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Sawing a Person 
in Half 
By A. HAZELTON RICE, Jr. 
(Continued from page 733) 


ТОО с 


annm 


It is not the author’s purpose to write an 
exposé of the act as presented but merely 
to point out how such an effect could be 
accomplished. 

First, it may be stated that two female 
assistants, instead of one as supposed, 
would be required, and while they need 
not look alike it would be highly essential 
that the limbs of each be carefully selected 
for similarity. An examination of the ac- 


| companying sketches should make the rea- 


son clear. 

Victim number one comes upon the 
stage and is placed in the cabinet, hands, 
head and feet remaining in full view of 
the audience. The ends are placed in posi- 
tion and the cabinet given a quarter turn 
so that the feet face the rear of the stage. 
Ostensibly this is for the purpose of lower- 


| ing the cover and locking it, but as soon 


as the cover is lowered victim number one 
withdraws her feet and doubles her body 
into as small a compass as poss b'e, while 
victim number two, the silent partaer, who 
has been reclining comfortably within the 
table all this time, substitutes her ankles 
for those of victim number one. It will 
thus be seen that the cabinet, which by the 
way may be made of heavy card board and 
decorated with an appropriate design, is 
free to be cut into two equal sections with 
no danger to its occupant or rather occu- 
pants. 

After the cabinet is sawed in two the 
sections, and apparently the victim as well, 
may be separated by sliding the part which 
contains the trunk and head. It is well to 
remind the prospective magician, how- 
ever, that the slides referred to above 
must be first placed in position and also 
that any attempt to slide the lower section 
on the table would result in the more or 
less sudden disappearance of  milady's 
ankles within the cabinet. 

The victim can be “reassembled” by a 
reversal of the moves already described. 
Do not, however, forget to first remove the 
slides or serious complications may arise. 

The illusion is an innovation in the 
realms of magic and the effect upon the 
audience is all that could be desired by 
the most fastidious wizard of the wand. 
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In this Department we publish such matter as is of interest to inventors and 
o those who are in doubt as to certain Patent Phases. Regular inquiries addrest to ‘ 
rice" cannot be answered by mail free of charge. 


it of all readers. 








m. 
1 : trol tented wrenches, we doubt very much whether you 
Automatic Airplane Contr will be able to find a commercial field for such a 
(515) Vernon Harvey, Cameron, Texas, asks: device. 


“Would a device permitting an aviator to re- 
move his hands from all controls be practical?” 
There are quite a few devices on the 
market at the present day, with which it is 
claimed an airplane can be controlled while in 
the air, even tho the operator’s hands are re- 
moved from all controls. In evidence of this a 
pilot safely brought his plane to the ground 
етеп tho his hands and feet were manacled, a 
clockwork device being used to turn off the 
motor and thus allowing him to glide to the 
earth. СА 
All of these devices, however, аге quite іп- 
adequate when one has to take into considera- 
tion constantly changing air currents, which at 
any moment might endanger the operator's life. 





Gasoline Gage 


(515-A) Robert J. Muir, Evanston, Ill., submits a 
drawing of a gasoline gage which comprises a tube 
fitted on to the cap of the gasoline tank. The tube 
contains a column of air. The distal extremity of 
this tube connects with an airmeter so graduated as 
to give an indication of the amount of gasoline 
within the tank. 

A. Altho the idea which you have advanced on a 
gasoline gage is quite ingenious, there are many 
drawbacks to it. In the first place, you know that 
air expands when heated and contracts on cooling 
and, therefore, a very complicated compensation 
device would have to be added to your gage to take 
care of the expansion and contraction of the air. 
You must also remember that this compensation 
device will have to run alongside of the air tube 
which passes along the chassis and around the dash 
leading to the gage, because there are some places 
where this air tube will be warmer than in others 
and therefore, the exact ratio must be obtained. A 
slight leak in the line would make your device in- 
operative. 

Gasoline likewise vaporizes very rapidly when warm 
and therefore it is possible that a much greater pres- 
sure will be obtained in the air tube due to the 
vaporization of said gasoline, giving a false reading. 
Because of these many drawbacks, we would hesitate 
at advising a patent upon this idea. 


Spring Motor Fan 


(516) H. Matsuo, New York City, asks: А 

Q. 1. Please give me number of patent on spring 
motor for fans. Has one been built? ў 

А. 1, A spring motor for fans has been built, but 
it is not su ul, evidence of which is the fact 
that very few of these motors are to be found upon 
the market. We do not know the patent number 
off hand, but believe that in order to locate patents 
upon this particular subject, you should have a 
search made in the patent office. 





Incendiary Bomb 


(517) L. Manescan, Shawinigan Falls, asks our 
advice on an i bomb. 

A. The description of this is not complete enough 
to warrant our giving a very accurate analysis. We 
would, therefore, advise that you furnish us with 
more details. 





Machine Gun 


(518) Henry Nelson, Eau Claire, Wis., says, “1 
have an idea of a machine gun. This is to take car- 
tridges from a box and automatically feed them to 
the gun. Please advise.” * 

A. In view of the lack of details we are unable to 
give definite information. We do not believe, how- 
ever, that the idea which you have evolved will 
warrant patenting in view of the fact that several 
generations may pass before we enter upon another 
war, and perhaps years and years would then be 
spent in order to get the Government to recognize 
the practicability of such a device, during which time 
there is no financíal return. 


Monkey Wrench 


(519) Oscar H. Ochik, Torrington, Conn., sub- 
mits a design of a monkey wrench with sliding jaw. 
A. Altho the design for a monkey wrench which 
you have submitted differs a trifle from other pa- 
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Don't Lose Your Rights 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception" to be signed and witnessed. 
A sample form together with printed in- 
structions will show IU just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered atent attorneys we represent 
hundreds of inventors all over the U, S. 
and Canada in the advancement of inven- 
tions, Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception” sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 






articularly 
t l atent Ad- 
Such inquiries are publisht here for the bene- 


There are on the market at the present time, 
ratchet money wrenches, in which it is only necessary 
to place one jaw in contact with the bolt. By ap- 
plying force, the jaws of the wrench close auto- 
matically and grip tighter with greater pressure. 
With this device, it is only necessary to turn the 
wrench in the opposite direction, holding the nut 
in one position, and the wrench opens to its fullest 
extent. Such a wrench, we believe, is far superior 
to yours. 

In order that a patent be of real practical value, 
it must be made so that it will sell. We cannot 
foresee such a sales value for your device and, there- 
fore, we hesitate in advising a patent upon it. 


255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception" 















































Perpetual Motion Again 


(520) S. P. Nair, Boston, Mass., submits a dia- 
gram of a perpetual motion machine in which water 
drives several turbines, the water to be again returned 
by means of pumps. 

A. The idea advanced is not new at all, and it will 
not work for many reasons. In this system you have 
two turbine generators which are supposed to drive 
the electric motor-pumps indirectly thru storage 
batteries, these two turbine generators, ácted upon 
by water give about 78 per cent efficiency. When 
this energy enters the storage battery you will have 
about 58% of the original energy stored up. This 
can again be converted into work by the motor 
turbine pumps which will reduce the efficiency of 
the entire apparatus about 35%. In other words, 
you will get about 35% of the water in the top reser- 
voir, which is needed for the successful operation of 
the contrivance and it will only work until all the 
water flows out of this reservoir. 


TO THE MAN WITH 
AN IDEA 


I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi- 
tion. 

, Send sketch, or model and descrip- 

tion, for advice as to cost, search 
through prior United States patents, 
etc. reliminary advice gladly fur- 
nished without charge. 

My “experience and familiarity with 
various arts. frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
ang expense. А x 

ooklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 
164 Owen Building, Washington, D. C. 
2276-8 Woolworth Bldg. New York City | 





Patent License Contracts 

(521) William J. Peltz, Newark, N. J., asks why 
certain articles become public property, while others 
remain in the possession of one company alone, citing 
the case of a concern who have a patent top to a 
tooth paste tube which they manufacture. 

A. A man who has a patent on a device, can re- 
quest as many manufacturers to make this device as 
possible, provided he has not made an exclusive con- 
tract with anyone of them. Thus, if this company 
were receiving their tubes from some concern who 
manufacture tubes solely, they have no right to 
claim the exclusive use of such a tube, unless of 
course, they have a contract with the manufacturing 
concern, stating that they alone can use such a tube. 

It depends entirely on the inventor or the one who 
is handling the invention, as to whether or not the 
device will be made only by one concern, or by 
a number of concerns. 

AND 


PATENT _COPYRIGHTS 


Before disclosing an invention, the inventor should write for 
our blank form “EVIDENCE OF CONCEPTION.” This should be 
signed and witnessed and if returned to us together with model or 
sketch and description of the invention we will give our opinion as 
to its patentable nature. Electrical cases a specialty. 
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MODELS EXPERIMENTAL WORK 

Are you looking for a reliable concern to assist you in 
developing that idea that you just can’t work out? Con- 
sult us. With our staff of expert engineers and thoroughly 


equipped experimental machine shop, we can develop 
any proposition for you, mechanical or electrical, ana 
make tt work. 

We develop, simplify and perfect inventions, make them 
commercially possible, and build working models. We 
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All business strictly confidential and protection guaranteed, 


ELK MGF. CO., INC. 1926 Broadway, New York 


Inventors 


Before disclosing your idea to others write for our ‘‘Evi- 
dence of Disclosure” form. Send sketch or model of 
your invention for examination and advice. Ask for free 
book ‘Ноу to Obtain a Patent." Avoid dangerous 
delays. - Highest references furnished. Write today. 
Merton-Roberts&Co., 141 Mather Bldg.,Washington,D.C. 
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Swimming Belt 

(522) Donald Parker, Ontario, Oregon, says he 
makes swimming belts of automobile tubes, cut 
down and vulcanized together making the ring, or 
belt, just large enough to fit the wearer. 

A. Whether or not the particular swimming device 
which has been the subject of a recent article püblisht 
in our magazine is identical with yours is jnot defi- 
nitely known, in that_our knowledge of hos other 
device is merely superficial, but you will have noticed 
that we have described a swimming device so similar 
to a life preserver made from an inner tube of an 
automobile tire, in one of our past issues that we doubt 
the patentability of your scheme. 


Wood Preservative 


(523) L. E. Reed, Orwigsburg, Pa., suggests the 
invention of a liquid preparation that would petrify 
or at least harden wood, and so aid the effort to 
save our forests. 

A. Chemists know how to prevent wood from 


rotting and as a matter of fact there are quite a few | 520 Washington Loan &Trust Bldg.,Washington,D.C, 


concerns which are specializing today in impregnating | 
railroad ties with a compound (creasote, etc.), which 
prevents tie rotting to a very great extent. These 
solutions are so efficiently applied, that in some in- 
stances they penetrate three inches or more of wood. 
If you have a new cheap means to petrify wood, it 
certainly would prove a money maker. 





Razor Blade Device 


(524) Ernest A. Rerucha, Milwaukee, Wis., 
presents an idea for utilizing safety razor blades. 
It is a pencil sharpener with the blades set in a 
suitable frame, in such a way that when dull they 
can be removed and new ones put in their place. 

A. The idea of a pencil sharpener utilizing safety 
razor blades is very practical, and we would advise 
that you have a model built of this device, improve 
on it if thought necessary, and proceed with patent- 
ing the same. 

A device of this nature generally finds a very 
ready market, particularly in view of the fact that 
the blades are renewable. Altho there are safety 
razor blade sharpeners on the market, there is none 
similar to your device." 


Twin Electric Receptacle 


(525) Claude F. Stone, Lebanon, Kansas, says 
that having seen the need for a bracket lamp into 
which one may "plug" for appliances or portables 
without the necessity of removing the shade, he has 
invented such an article and asks the possibility of 
obtaining a patent on same. 

A. It is quite possible that you could obtain a 
patent on the twin socket alteration which you have 
devised, but we do not advise that you use already 
patented articles in the manufacture of the same. 

Why not redesign the entire outfit so as to make 
it look much neater, and at the same time answer 
the purpose. 

The canopy switch which you use to control the 
light should be so arranged that it can also control 
the attachment, or if desired two canopy switches 
may be inserted into the base of the device for this 
purpose. 

We would advise that you have T 
and see whether or not your claims for 
will be clear. 





a search made, | 
a patent 


Auxiliary Ignition Battery 


(526) Herman Rinkenberger, Bradford, Ill., says | 
he has a sheet metal case that will hold a 4-cell 
battery. It has braces made to bolt on to a farm 
tractor under the coil-box. He desires patent advice 

A. You have not devised anything new.  Substi- | 
tuting a battery for a magneto to assist in starting a 
tractor, or a gas engine of any kind whatever, is a | 
very old device, and has been employed time and | 
again, and is today in general use in most of the 
larger automobiles. 


Talking Movies 

($27) Michael Russo, says that he has conceived 
a new method of producing the "talking-movie" by 
means of a phonographic attachment which could 
be placed on the machine in such a position as to 
have a needle run in a specified groove on the edge 
of the film, but due to lack of scientific knowledge is 
unable to find a suitable material for the material 





| carrying the groove. 


A. We believe that if you find the proper material 
in which to make the groove, you will have a very 
good film for talking motion pictures, but the main 
question is—find the material; we doubt whether 
you can ever locate such. This must be flexible, 
rugged, capable of being cemented together and 
when cemented must not dislodge the needle. 


Freak Movies 


(528) Charles F. Taylor, Fortuna, Cal., has con- 
ceived of the idea of providing a concave or convex 
screen either of polished steel or a mirror. A means 
by which this screen can be turned with its convex 
side to the audience, or vice versa, thus causing the 
same distortion of the figures as shown in the “Coney 
Island" mirrors is also included. 

A. We do not believe that your idea is practical, 
for the simple reason that by projecting the moving 
pictures thru a prism, or an extra lens, the same 
result could be obtained without necessitating such 
a costly installation as you have suggested. 





(Continued on page 181) 
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Home Electrics 
By G. L. HOADLEY, M.E. 
(Continued from page 730) 
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When a fuse has blown, in order to de- 
termine whether a circuit is shorted or 
grounded, proceed to the cut-out box, open 
the switch and replace the blown fuse with 
a lamp; then close the switch. If the lamp 
lights up it will indicate there is either a 
short or a ground on the house circuit. 
If the lamp does not light a new fuse may 
be used to replace the lamp without like- 
lihood of its being blown when the switch 
is closed. Suppose the lamp does light, 
indicating trouble. To determine whether 
it is a short or a ground which exists on 
circuit A, Fig. 6, remove both of the fuses 





| and screw a lamp into the outer wire of a 


three-wire circuit, as indicated in Fig. 6. 
Then put a screw driver or wire directly 
across the terminals of the house circuit. 
Current will then flow when the switch is 
closed thru lamp or screw driver or wire 
to outer wire of house circuit, and up thru 
circuit to fixture wires, and thence down to 
grounded fixture, and thence back to 
neutral wire, thus lighting the lamp in 
“а,” showing that a ground exists. A 
short would not light the lamp because the 
fuse in the other side of the circuit is out 
and there is an open circuit in this wire, 
so that no current can flow. The place 
where the ground is located can best be 
determined by disconnecting the leads to 
first one fixture and then another, until 
the lamp in “а”, Fig. б, no longer lights. 
If the furthermost fixture is disconnected 
first and one then works back along the 
circuit to the trouble, it will usually be 
located most easily. 

Where a telephone receiver is available, 
coupled with one dry cell, it may be used 
very effectively to determine shorts and 
grounds. In order to test with the tele- 
phone receiver for shorts, remove both fuses 
of the house circuit V, and connect the 
battery and receiver shown in Fig. 7 in 
series directly across the house circuit 
wires at c and d. Current will then flow 
out from battery thru circuit B to the 
short, over it, and back thru telephone re- 
ceiver, producing a sharp click in it. No 
click would indicate the line is clear and no 
short present. 

To test for grounds, remove both fuses 
of house circuit B and put the battery and 
receiver in series as before. Ground one 
side by connecting one terminal to a water 
pipe if possible, or to a gas pipe, or to a 
conduit. Connect the other terminal to 
first one wire, then the other wire in turn. 
If a ground exists a sharp click will be 
heard. An ordinary bell and battery can 
also be used for making these tests, as out- 
lined in Fig. 8. 
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Fortunes from 
Little Things 


By CHARLES FREDERICK CÁRTER 
(Continued from page 124) 

The Wahl Company possest the rare 
faculty of being able to recognize a good 
thing when it saw it. So when the Keer- 
an organization became involved finan- 
cially, it bought the Eversharp pencil and 
sold the adding machine to the Reming- 
ton Typewriter Company in order to be 
free to devote its exclusive attention to 
the pencil. Now the Wahl Company has 
a fine new steel and concrete factory 
building, six stories high with a total of 
250,000 square feet of floor space on which 
1,200 employees work hard all day to pro- 
duce an output which can be trundled 
away to the finished stock room on two 
ordinary warehouse trucks. But the two 
loads are worth $100,000. They would 
be a tempting proposition for some of 
our enterprising highwaymen. 
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Electric Power 


from Earth's Heat 
By C. S. CORRIGAN, С.Е. 


(Continued from page 715) 
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gripping it; pumps collect the cuttings 
from the saws into a tank, so all the ma- 
terial cut loose is lifted to the surface by 
the machine; a refrigeration tank with 
liquid air controlled by a thermostat is 
provided to keep the machine cool. 


Realizing that it would be necessary to 
excavate a large underground boiler or 
room to radiate heat fast enough to turn 
large amounts of water into steam, I have 
also designed the underground tank ma- 
chine illustrated. It consists of long 
stone-cutting — chain-saws operated Бу 
motors, the frames of the saws being con- 
trolled by worm-gear arrangement to push 
the saws into the sides of the well and 
cut loose large portions, that drop to the 
bottom, so that the core-lifting machine 
can enclose and lift them to the surface. 
It may be said that the walls of such a 
room would cave in; if so the debris may 
be lifted to the surface in the same man- 
ner; the core lifted to the surface when 
first making the well would show the 
exact formation so а suitable location 
could be selected before starting the room. 


When a well has been sawed deep 
enough (about 5 miles), to find 1000° 
Fah.. temperature, and an underground 


boiler constructed large enough to ac- 
cumulate heat fast enough to furnish the 
desired H. P. of steam at, say 500 lb. 
pressure, to operate a large turbo-gen- 
erator, the electric power plant would be 
installed. The upper part of the well, in 
fact all of it in stratified or disturbed 
rock, would have to be lined with steel 
pipe, cemented to the walls of the well, 
to prevent steam from leaking away. The 
proper amount of water could be con- 
ducted to the bottom thru a pipe line at- 
tached to a sustaining cable, distilled water 
should be used to avoid encrusting the 
walls of the underground boiler, and a 
condenser provided to recondense the 
steam after being used in the turbine so 
the same pure water could be used over 
and over again. 

Turning the water into steam would 
reduce the temperature of the under- 
ground boiler walls from 1000? F. to 800° 
F. or some point at which the heat re- 
quired to maintain 500 Ib. pressure would 
radiate into the boiler: as fast as used. 
Part of the 800° F. heat would then act 
to superheat the steam, so that the under- 
ground boiler temperature would be re- 
duced to, say 700° F. or some degree at 
which heat was received as fast as used 
for both producing and superheating the 
steam. When desiring to operate the 
turbo-generator at part load, less water 
would be furnished the underground boiler 
and the superheat would increase as the 
amount of steam decreased; to stop the 
turbo-generator, the water would be en- 
tirely shut off and the underground boiler 
temperature would again rise to 1000? F. 

There being no consumption of fuel or 
other supplies except oil and attendance 
and the first cost of a large power plant 
being less than the cost of a similar plant 
today, electricity would be produced so 
cheaply that Interior Heat Power Plants, 
capable of producing ten times the horse- 
power now required, would be installed 
in every town and city, not only in this 
country but all over the world, and there 
would be such an increase in the inven- 
tion and use of labor saving machinery 
as man has never dreamt of. Then no 
scientist would say “use sparingly,” for 
there is heat enough in the interior of the 
Earth to last us all a billion years. 
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Oddities of i 
1,000,000 Volt | 

$ Transmission i 
Н (Continued from page 704) i 





could be overcome by increasing the diam- 
eters of the wires at high altitudes until 
they included the corona, and increasing 
the spacing between wires, but as yet the 
altitudes encountered and the voltages 
used have not made this necessary, and 
the diameters of the cable remains the 
same thruout the line. 

Fig. 4 shows three important phases of 
1,000,000 volt transmission and why the 
corona loss at such high voltages is a 
factor to be reckoned with. Electricity 
always tends to leak off pointed electrodes 
or small wires, much more easily than 
from conductors of larger diameters or 
spheres. In the experiments carried out 
at Pittsfield, brass tubing about 4” in diam- 
eter was employed, but when it comes to 
building a transmission line, such tubes 
would not be suitable from a mechanical 
point of view, and it has been suggested 
that undoubtedly stranded or woven hol- 
low copper conductors will serve the pur- 
pose very well indeed, placing а steel 
cable or wire inside the woven conductor 
to help support it. To keep the corona 
loss within practical limits, the woven or 
stranded conductor will undoubtedly have 
to be made at least 4” in diameter. 

Mr. Rushmore, the engineer already 
quoted, has stated that, figuring on the 
usual basis of 1,000 volts per mile, a 
1,000,000 volt line should transmit elec- 
trical energy for a distance of 1,000 miles: 
The accompanying map, Fig. 5, shows 
what a tremendous area a circle of 1,000 
miles radius would cover, considering 
for the moment that a gigantic power sta- 
tion was erected at Niagara Falls, capable 
of utilizing all of the latent horsepower in 
these wonderful falls. 


HANE IHEEH TIVE HET LIH LHP E TTETUTPHLEPETREVE ELTE HTRTILTPTVT EHE UPEP LIE I PET ITF PT FE I 4 


| Tesla Airefriction 
. Speed Indicator 
(Continued from page 722) 


In a later patent Dr. Tesla covers a 
scheme for using mercury instead of air be- 
tween the cups or disks, in order to give a 
more pronounced and reliable scale reading 
or deflection of the pivoted secondary mem- 
ber, when the instrument is to be calibrated 
for low speeds. One of the remarkable out- 
standing features of the new Tesla speed 
indicator is the fact that the scale divisions 
are all of equal size, thus making the instru- 
ment much easier to read and also much 
simpler in its calibration. In calibrating, it 
is simply necessary to adjust the correcting 

or biasing spring, until the needle just 
reaches the upper part of the dial when the 
upper limit of speed to which the instrument 
is to be adapted is reached; it is then a sim- 
ple matter to divide up the scale into equal 
divisions and to evaluate each division or 
group. of divisions. The action of the appa- 
ratus is almost uncanny to the uninitiated, 
but the fact that the instrument has now 
been brought out commercially proves 
that it will do the work claimed for it, and 
that Dr. Tesla's theory and ideas as ex- 
plained in his patents covering the device 
are correct. 

A comprehensive laboratory test has 
roved that air friction is not influenced by 
beat. cold, or changes in altitude up to 
10,000 feet. The makers of this instrument, 
which is being fitted on many of the leading 
high grade American motor cars this sea- 
son, further state that by using this Tesla 
principle, a uniform scale of calibration is 
possible without oscillation or swinging of 
the needle, and the instrument further indi- 

cates immediately any speed-change. 
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Google 


Be the “Tom Brown” 
of Your Town 


You may have the talent to develop into a Saxo- 
phone wizard like Tom Brown, of the famous Tom Brown’s 
Clown Band, the highest priced musical act, and enjoy this 
most pleasant of vocations. True-Tone Musical Instruments 
have helped make famous Tom Brown, Art Hickman, Clyde 
Doerr, Donald Clark, o clay Smith, Guy Holmes and thou- 
sands of others. 1000 weekly for but two hours a 
day is not uncommon aa ioe musicians of such ability to earn. 


BOESCHE: 


=== 


True-Tone Saxophone 
It is the easiest of all wind instruments to play and one of 
the most beautiful. Three first lessons sent free. You can 
learn the scalein an hour’s practice and play popular musie 
in a few weeks. Practice is a pleasure use you learn 
eo quickly. You can take your place in a band within 90 
days, if jou so desire, Unrivaled for home entertainment, 


church, e or school. In big demand for orchestra dance 
music. АЗахор hone will enable you to take an important 
musie. A Saxon development of your commu: 


. It increases 
your popularity and your 0! your pleasure. 


Free Trial — -Easy Payments 
You may order any Buescher Saxoph pet. Trom- 
bone or other Band or Orchestral d without ying in ad- 
vance, and try it six days in your own home, without obligation. If 
perfectly елед; A for it on п зу payments to suit your conveni- 
ention the instrument interested in and a 

catalog, will be mailed free. 


‘compl lete 


Saxophone Book Free 
Tells what each Saxophone is best adapted for; 
when to me singly, in quartettes, sextettes, бе, 

te , or in regular LI in qoe Saxophone Band, and 
w to pose for cello parts in orchestra. 
Send coupon below for free copy. 


Buescher Band Instrument Co. 
Makers of Everything in Band and Orchestra Instruments 
6041 Buescher Block Elkhart, Indiana 


Buescher Band Instrument Co. 25m Um LED 
1 6041 Buescher Block, Elkhart, Ind. 
Please send me a free copy of ‘‘The Origin of the Saxophone.” 1 
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Shaves With Gillette Blades 
$1.00 Post Paid 


The Roger Bros. New Safety 
Razor is a product of the finest 
materials and most expert 
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DAYTON 


PROFESSIONAL TONE 
MUSICAL INSTRUMENTS 


R EE sent on free trial. Violin, Tenor 

о, Hawaiian Guitar, Ukulele, Mandolin, Cor- 

andolin, Banjo Ukulele, Guitar, Banjo Guitar, 

on Wonderful new copyrighted system of teaching 

mace music by mail. Four lessons will teach you several 
pieces. Over 100,000 successful players, Do not miss 
free trial offer. Write for booklet. No obligations. 


SLINGERLAND SCHOOL OF MUSIC, Inc., 
1815 Orchard Street, Dept. 136, — Chicago, I 
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and free sample blue print. Dept. F-1290. 
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Tom Brown 
as he appears 
in “Тір-Тор” 

















workmanship including an exclusive hexagon handle with guaranteed 
double silver-nickel Electroplate throughout. 
that it may be completely packed in the highly polished illuminum box 


This Razor is so arranged 


We are selling this Safety Razor direct by mail only at a factory 
price of $1.00 postpaid, anywhere with a MONEY BACK 
GUARANTEE if not satisfactory. 


SUPPLY COMPANY 


1218 6th St. S. E., Minnearolis, Minn. 


Get This — ;---MAIL THIS MONEY-SAVING COUPON ---- 
Vest Pocket. | "Name: г, аа MERE Кый 
Size for an | 

Excellent j Addres enian ев aaa aS 
Xmas Gift. 1 City........................ State: лда 





Our new Special Courses for Machinists, Pattern-makers, Iron workers, " 
ала, а and Building Tradesmen, qualify them by mail to read blue- 


become gang-foremen. Taught from actual blue prints—Easy to 


Write for booklet 


Industrial Correspondence University, Inc., 1504 Locust Street, Dept. F1290, Philadelphia, Pa. ` 





Buy It From 
the Navy | 


Surplus Navy Radio 
Materials for sale 
at attractive 
prices 


RECEIVING SETS 


suitable for receiving ship 
amateur, or long wave sig- 
nals. 


SPARK 
TRANSMITTERS 


complete with motor gen- 
erators or gas engine driven 
generators. 


ACCESSORIES (except 
Vacuum Tubes) of every 
description suitable for ex- 
perimental'or research pur- 
poses. 


This is an excellent oppor- 
tunity for Colleges, Radio 
Schools and Amateurs to 
buy Navy—R-A-D-I-O— 
Equipment at attractive 
prices. 
Write today for Navy Radio 
Catalogue No. 601-11 


The surplus materials the Navy has available for 
sale have been grouped as shown below and cata- 
logues describing these materials will be sent on 
your request. 


List of Surplus Materials 


AII Materials Mess ° and Galley- 

Aeronautical Equip- Equipment (Kitch- 
ment en and Dining 

Aluminum Room) i 


Bath Room Fittings Monel 
and Plumbing Sup- Musical Instruments 


plies Navigating and In- 
Blankets struments of Pre- 
Boats cision 
Books Oils and Greases 
Brass Paint and Paint Ma- 
Canvas and Tents terials 
Chemicals Provisions | 
Cloth and Textiles Radio Equipment 
Clothing Rope and Twine 
Copper Stationery and Office 
Electrical Equipment | Equipment 

and Supplies Steel | 
Furniture Tin 
Hardware Tools, Hand, Ma- 
[ron chine and Contractors 

Valves and Fittings 

Machinery Zinc 


Central Sales Office 
Navy Dept. Wash., D. C. 
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1 F "V E 60 DAY 

OFFER 
Your Choice of either a Standard 
V. T. Socket or Duo-Lateral Coil 


Free With Every Order of $10. 
Or Both Free with Every $20. Order 


This offer applies to any goods in 
our stock. A complete stock of all 
leading standard wireless equip- 
ment always on hand ready for im- 

"mediate shipment. 


SAVE MONEY BESIDES 


Read these Specials at tempting 


price reductions 
Reg- Special 
ularly at 
Western Elec. Phones....$15.00 $11.00 
Lightning Switches, 100 
amp., 600 volts ...... 4.50 3.45 
Murdock Antenna Switches 5.00 4.15 
Roller Smith Radio Fre- 
quency Amp. Meters.. 7.50 5.75 
Interphone House Sets.. 13.00 10.00 
B Batteries Variable, large 
УЕНЫ PEE 3.00 2.50 
Large size Variometers.. 8.00 6.75 
Smaller size Variometers. 6.00 4.40 
Small Size Honeycomb Coil 
Mountings ............. 7.50 6.00 
Hard Rubber Binding Posts .10 07 


vlifiers. Type P100. . 69.00 35. 
Honeycomb Coils, any size, 30% Off. 
Unmounted Chokes, Special at .05 
And Hundreds of Other Bargains, Includ- 
ing Over 100 Different Size Motors, А.С. 

and D. C., at Corresponding Savings. 
Order Today While Our Offer Holds Good 
Or Send 10 Cents for Complete Catalog 
of Wireless and Electrical Goods of All 

Kinds 


AMERICAN ELECTRO TECHNICAL 
APPLIANCE Co. 


235-S Fulton St., New York 


Comprest Air- 
Driven Model 


Monoplane 
By WILLIAM J. BEACH 
Коларе {ой page Ter 
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ens same nd. adds. to te. appearance. 
The under carriage is made from two 
thin pieces of wood having weight- -re- 
ducing holes and slots to receive the 
axle, which is retained at the bottom of 
the slots by fine round rubber cord, which 
acts as a shock absorber when landing. 
A stream line tail skid is secured in the 
position shown. 

The stabilizers are made up of a frame- 
work construction, while the rudder and 
elevators may be made from the solid, 
and since they are stream line in shape, 
their weight is negligible. The scalloped 
effect shown may easily be carried out 
along these lines. A piece of silk glued 
on top and bottom of the joint and ex- 
tending the full length thereof, makes an 
admirable hinge for the rudders and ele- 
vators. The vertical stabilizer is pro- 
vided with two pins as shown in Fig. 4; 
these are embedded in the top of the 
body while the entire tail-unit is held 
firmly in place by two fine cords, as il- 
lustrated in Fig. 1. Control lines are led 
away from the rudder and elevators and 
pass thru a small hole in the body, where 
they are held in any desired position by a 
tapered peg forced into the hole. The 
wing-construction is clearly illustrated i in 
Fig. 2. The scalloped effect is accom- 
plished by stretching a fine cord along 
the trailing end of the ribs, which undu- 
lates after the covering has been paced 
on the wing frame and will shrink, due 
to the airplane dope, which must be ap- 
plied to the surface. 

Fig. 5 shows the method of preparing 
a rib while the spars are cut so that one 
receives the other. The wings are held 
in place by stream line struts as appears 
in the various views. It is essential that 
any model airplane must be in a perfect 
state of balance. This is best accom- 
plisht by carrying out a series of gliding 
flights to ascertain the correct location 
for the wings. One hundred and fifty 
to one hundred and eighty pounds per 
square inch air pressure in the tank is 
necessary to obtain the best flying results 
with nee modek 


























































“ACE Type TTR Regenerative Receiver 


Wave Range 150-3000 Meters 
Price $75.00 
Licensed under Armstrong Patent No. 1,113,149 


A “ : > A 
gon Merry Christmas ЖОЕ 
Е to All E 


In extending the Séason's Greetings to our many 

friends and patrons, we wish to express our apprecia- 

tion of their hearty co-operation and many favors. 
THE PRECISION EQUIPMENT CO., Inc. 

Manufacturers and Distributers of Radio Apparatus 

Peebles Corner, Cincinnati, Ohio. 

Cable Address Radio ‘Call 

AC sxn 


E” Cincinnati. 
BECOME 


кели 


Executive Agconntants 
arae ЛЕР 8,000 to di qum 000 а 
БЕ earn DEA , 
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fasects as jewel» 
By Dr. ERNEST BADE 
(Continued VUE page 703) 












solution consists 
of gold рас and potassium cyanid. 
To each liter of water 134 gr. of the ful- 
minate and 16 gr. of the cyanid are 
added. When this has dissolved, a piece 
of clean gold is used at the positive pole 
and the beetle attached to a long piece 
of copper wire is used as the negative 
pole. This is left for a few hours until 
the deposit of gold is thick enough, then 
washed, and attached to pin or brooch. 
The above process is the best altho 
the longest. If it is desired to give the 
beetle a slight deposit of metallic silver, 
it need only be dipt into a dilute solution 
of potassium cyanid, after it has been 
covered with silver sulfid. Care must be fodere ow titor University, Dept 12384-H 
taken that the silver does not scale off. Tho Largest Business Training Institution sr. thi ! 
Gold beaters’ gold-leaf or other foil 
can also be used to advantage if the ani- 
mal is first covered with a suitable var- 
nish. From these processes it is but a 
step to the cheapest, easiest but by no 
means the best.nor the most suitable 
process, and it is only mentioned as a 
last resort, and this is varnishing or 
painting the beetle with metallic paint. 
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Impact Process of 
Making Gasoline 
By D. C. MINER 
(Continued from page 717) 
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As made by the process now pre- 
váiling in the industry, gasoline is a re- 
sult of distillation from crude oil, 11 bar- 
rels of kerosene being obtained to one 
barrel of gasoline. Kerosene cannot be 


so readily marketed as gasoline; and | 


the large oil companies have given away 
lamps in foreign markets just to stimu- 
late the use of kerosene, a less volatile 
product of petroleum, but necessarily 
taken off in the old process of making 
gasoline. The heat process is costly, 
slow and wasteful, involving consider- 
able danger to operatives. 

The Emerson process is a cold proc- 
ess and no sulfuric acid, soda treatment, 


WEAR GENUINE *«DIA-GEMS 


Genuine DIA-GEMS are now offered direct to you from importers 
at wholesale prices. We guarantee that if you can tell a Genuine 
DIA-GEM from a high priced blue white diamond we'll refund your 
money. Comparea DIA-GEM with your diamond. See the marvelous 
resemblance. Notice the same fiery radiance, gleaming brilliance, fas- 
cinating sparkle. All rings guaranteed to be SOLID GOLD. 


SEND NO MONEY—10 DAYS FREE 


DIA-GEMS are absolutely perfect in color and cutting; no flaws or im- 
perfections. Stand all diamond tests. So marvelous is the resemblance 
that you will be amazed. Your friends will be fooled. Don't teli them 
it's nota real diamond, and they will never know. The snappy, fiery, 
dazzling brilliance and color are guaranteed forever. Each ia setin a 
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Just Send Your Name 


Select ring, give your finger size 
and show yourfulladdress, We'll 
send a DIA-GEM weighing about 
one carat to you by parcel post 
the same day. You deposit only 
$4.50 with postmaster to show 
your good faith or you can send 
cash with order. ftis only a do- 
posit, notapayment. Take l0days 
todecide, If уоп ог your friends 
сап tella genuine DIA-GEM from 
a diamond, send it back within 
tendaysand we'llrefund yourde- 


ТИЛИНИ 


real solid gold ring like diamonds. DIA-GEMS сап be had in any 
desired weight at proportionate prices. 
Div. 566, WORLD BLDG. 


Its use not only means ап increased *DIA-GEM COMPANY, °'“,58% NORD MI 


supply, the inventor claims, but would ТТТ TETTE: 
At Home 


make the product cheaper and better. - ы 
10c Charges Your Storage Battery А!.Нәте Е.Е Booster 


The rapidity of the conversion of fuel 
oil, or gas oil, into this remarkably pure Which is a Magnetic Rectifier for 105-125 Volt 60 Cycle Alternating Current 
motor fuel is indicated by the output ot Leave battery nght in your car. Snap Clips of Charger on battery terminals. Turn 
he 1 battery of units recently in- switch, lock garage door, knowing your battery will be charged in themorniñg. The 
the large 3 ba : T | Meter shows you just the amount of current flowing. No skill required to operate. 
stalled at a Texan oil center. hree Everything Complete inOne Compact Portable ChargingUnit. Automatic Fool- Proof 
gallons per minute per unit was the Renewables Adjustable nar oon olodtrüdenkectify сеа ain ышык мош 
4 аб е. Starting car quick, requires fewer new ba eries. Booster thussaves more than its cost 
maximum performance altho the expec Donot think your battery is dead and worn out, simply because it will not start car. 
tation was one сеге ре hour Bhil uu Baya Booster & Fill It ахи, А Booster Saves You Money. PRE-WAR PRICES 
E i n lant in niladel- antamType бсһагрез бу. battery 6amp $15BantamType 12for12v.battery5amp$15 
To the experimenta! р à 3 Type 166 for 6 volt battery 12 amperes$24Type 1612 for 12 volt battery 7amperes$24 
phia visits are paid daily by the automo Type 1626 Combination Type charges 6 and 12 voltbatteriesat 12and7 sian — 
bile agencies who fill up their tanks with The Larger Types are төи m for heavy йена ор where time is limited. 
z 1 before going out to Shipping Weights Complete with Ammeter and Battery Cli»s, 12 to 15 Pounds. 
the new gasoline Th g da, а kick Order from your Dealer, or send check for Prompt Express Shipment; include 
demonstrate а саг. e added. Postage and Insurance Charges for Parcel Post Shipment or tell us to forward C.O.D. 
and the fact that no carbon is left in the Order Now or Write Immediately for Free Descriptive BOOSTER Bulletin 12. 
inders gives a car a smooth running F-F ROTARY RECTIFIER FOR GROUP CHARGING 
kit get-away in traffic that makes Real Economy in First Cost & Service. Charges up to 36 cells. Full Wave. Automatic, 
the machine seem that much more desir- 
I a 
able to the prospective purchaser. 
mE tests of the oils of some 


Dependable. Write Immediately for Free Descriptive ROTARY Bulletin 12A. 
Fm Г 
of ‘the big producers for adaptability to 


Other F-F Charging Apparatus Operates on D. C. & Farm Lighting Plants. 
The France Manufacturing Co., Сее ot U. S 4. 
the process, is made at the Philadelphia 
plant. Тһе oil company 15 invited to 


Cleveland, Ohio. U. S. A. 
Canadian Representative: Battery Service and Sales Co., Ilamilton,Ontario, 

take charge of a 24-hour run on their 

own product, observe the process, keep 

time, check quality by the hydrometer 

for gravity, and other familiar instru- 

ments, for volatility. р 

To Мг. Emerson there falls the dis- 
tinction of having accomplished what 
German chemists have striven for years 
to do—invent an apparatus that yields 
pure gasoline from fuel oil and which 
mayhap will revolutionize the produc- 
tion of gasoline thruout the world. 

In telling of his invention, Mr. Emer- 
son dwelt on the possibilities of it to the 
scientific world. If the force of im- 
pact will break down fuel oil into a 
nascent state, why can it not be used for 
destroying chemical affinity of other 
kinds of matter he argues. 
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Time Switch for 
Electric Heater 


(Continued from page 738) Blackheads—Acne Eruptions 


immensum | E Mow Are Easily Removed at Home at a Small Cost! 


the wire from terminal Е, the circuit is com- | f Banish those unsightly blemishes easily жал quickly by using te theta simple home 
е & ne Н аа treatment tha: as си chronic cases of long years standing. se like toilet water. ves the 

ple - pn the ГЕ magnet he BERIGI skin clear, smooth and without a blemish. Has made many friends with both men and women. 
with the heater coil, thus causing the arma- | B Elegant for men after shaving. If you have Pimples, Blac s, Acne Eruptions on the face or 
ture of the magnet to close the little knife- | | body, Enlarged Pores, Oily or Shiny Skin—never mind how bad—“CLEAR - TONE” has cured the 
switch mounted on a small block of wood B, worst cases І ever saw. FREE ~simply send name today for FREE Booklet, “А CLEAR-TONE SKIN," 
tC telling how I cured myself after being afflicted for 15 years, And I know every embarrassment one has 
a WHEN CERIN with closes. it m to endure with а bad complexion. $1,000.00 Cold Cash says I can clear your skin of the above blemishes. 

s, it puts 
heater coil in parallel with the 110 volt cir- 


posit at once, If younresatisfied, 
pay only $3.00 each month for 


is employed. It is rapid and economical. 
Tts use. ie four months. Send Order Today 
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RAILWAY 
MAIL 
CLERKS 


UNITED STATES Maig 
RAILWAY POST OFFICE 


emi 


$1,600 to $2,300 a Year in it for You 


Men—Boys—Over 17—should write at once 
Hundreds of Railway Mail Clerks Appointed Yearly 


Rapid advancement to higher Government Positions. 
“No lay-offs” because of strikes, shut downs, or tne 
whims of some petty boss. The position is yours for life. 


Common-sense education sufficient, 
Send coupon immediately: 
FRANKLIN INSTITUTE, Dept. T182, Rochester, N. Y. 


FRANKLIN INSTITUTE (The Pathway to Plenty) 
Dept. T152, Rochester, N. Y. 
This coupon, filled out as directed, entitles the sender to free 
specimen qyeatione; a free copy of our book ''Government Posi- 
tions and How to Get Them;'' a list of Government positions 
now open, and to consideration for Free Coaching for the exami- 
nation here checked 


COUPON I 


Railway Mail Clerk . $1600-2300 
Postoffice Clerk $1400-1800 Postoffice Carrier $1400-1800 
Rural Mail Car. $ 720-2600 Customs Positions $1100-2000 


Name 
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E. S. GIVENS 168 Chemical Building KANSAS CITY, MO. 


cuit, and a little later, the hand on the | ————————— === 


clock passes оп and opens the circuit of tl e " =- cs 
magnet coils ie = $20 Brings an Н В Battery Charger’, 
=>) Start a Business That Makes $150 to $300 Profit Every Month. Mg f 












The alarm clock and magnet can, of | WE 
course, be placed in the most convenient 

rt of the room, and the heater elsewhere, Profits gesti pay small monthly, terms and ble earnings. besides, 

= a . LA Now's the time to start money-making Battery Charging. Winter's besi 

if desired according to the length of wire & paying business. HB Charger brings you biggest profits, pulls trade 

from other shops. No expenses needed with HB. No renewals or re- 


used. 
С, ib t b pairs. A size for every shop. Write me today. W. H. Hobart, V. Prs. 
ontriby ws XANDER WALKER HOBART BROTHERS COMPANY, Box 127E TROY. OHIO 
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Hear the Radio Concerts 


from farandnear in yourown home. 
The latest news, market and 
weather reports now broadcasted 
by our Government by Radio. 


Duck’s New Radio Catalog No. 16 


275 PAGES—A CATALOG DELUXE 





Send 12 cents today for copy of the greatest radio catalog ever put between 
the cover of two pages. Never in the history of radio was such a catalog printed. 


The radio data and diagrams, embracing upwards of fifty pages, gives the 
experimenter more valuable and up-to-date information than will be found in 
many text books selling for $2.00, and $1.00 could be spent for a dozen different 
radio catalogs before you could gather together the comprehensive listing of 
worth while radio goods found in this great catalog. 


A brief summary of the radio goods listed in this catalog. 

The entire radio catalog of the Radio Corporation, with a wealth of scientific 
and technical data on C. W. transmitting sets, and all the diagrams for the as- 
sembling of these sets; the complete Remler catalog, which embraces 25 pages: 
the Westinghouse, Firth, Murdock, Federal, DeForest, Clapp-Eastham, Brandes' 
Connecticut Company, Thordarson, Turney, Magnavox Company catalogs, the 
best products of Adams-Morgan, Signal and countless other manufacturers, in- 
cluding our own complete line of radio apparatus, and many individual items 
and parts used in radio work today. 


Type “О”! Receiver 


An Ideal b Receive Set for Long and Short Wave and Radio Telephone 
Reception 


This set is the most flexible receiving set on the 
market. With the use of the various sizes of 
Honeycomb Coils everything in the range of radio 
telegraph and telephone reception from 200 to 
25,000 meters is brought into your home. Consists 
of a three coil mounting and three Variable Con- 
densers of proper capacity. Tuning extremely 
sharp. Remler dials. 





Price, without detector.................. $35.00 

Price, with деѓесёог..................... 40.00 

Type “О” Receiver, with detector, less 
Honeycomb Coils and Bulbs........... 40.00 


The William B. Duck Company 


230-232 Superior Street Toledo, Ohio 





LISTEN-INON THERADIOPHONE CON VOERTS 


Complete Wireless Receiving Set 
consisting of 


Jne cabinet containing tuning inductance, 
condensers, detector, etc. 


Jne double Murdock headset. 
Jne dozen insulators. 

150 Ft. No. 14 copper aerial wire. 
complete with instructions for installing |; 
ind operating. 


Price Postpaid $16.00 
Irder Now to Avoid the Christmas Rush 


:MPIRE RADIO EQUIPMENT CO. 
"11 West 125th Street New York City 
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A Short Wave 


Regenerative Set 
i By WILLIAM Н. GRACE, Jr. 
Н (Continued from page 740) 
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tube, with 18 turns per section. After 
all the winding process has been accom- 
plished the coils are coated with a very 
thin layer of shellac. The idea is to keep 
the distributed capacity at a minimum. 


ANTENNA CONDENSER 


Altho there has been considerable dis- 
cussion relative to the use of this instru- 
ment, I believe it is not only a decided ad- 
vantage in improving the selectivity of the 
set, but also its general operating etf- 
ciency; the vacuum tube being a voltage- 
operated device. The condenser used was 
of 001 M. F., capacity, quite unique in 
its construction, consisting of a metallic 
plate, separated by a thin sheet of mica 
from a chamber of mercury. Change of 
capacity is made by rotation of the entire 
unit. Any type of condenser having about 
this capacity may, however, be used. 


ASSEMBLY 


The variometers and loose coupler are 
assembled as in Fig. 3 which shown the 
coils mounted on the No. 8-32 machine 
bolts. This arrangement, tho simple, has 
with the proper adjustment of nuts and 
washers, given complete satisfaction and 
is much less complicated than most 
methods now in vogue. The variometer 
coils are connected in series, and the flexi- 
ble leads are brought thru the holes as 
per cut in Fig. 3. The plate variomete: 
is then connected to the two lower binding. 
posts in the right-hand end of the panel; 
'The grid variometer is connected in series 
with the coupler secondary and thence-to 
the two upper binding posts at the same 
end' of the panel as the plate variometer. 
The primary switch arrangement is self- 
evident from the illustration and the con- 
tact points are amply separated to keep the 
capacity effect practically nil. 

The constructor may wonder at all the 
fuss to eliminate capacity, but this is a 
very important factor in the efficient opera- 
tion of this set. The taps from the pri- 
mary are brought to their respective con- 
tacts—6th to No. 1, 18th to No. 2 and 30th 
to No. 3. The end of the primary wind- 
ing nearest the tap is brought to the bind- 
ing post marked Aerial and the connec- 
tion from the switch itself is brought to 
the Ground post. The condenser terminals 
are brought out separately so that the con- 
denser may be connected in either series 
or shunt.—Series for short waves; and 
shunt for about 400 meters or above. The - 
secondary can be shunted by another con- 
denser for 600 meters. The lay-out of 
the rest of the set is self-explanatory, so 
space will not be wasted in details. 


OPERATION OF SET 


This set will operate on amateur wave 
lengths. It has a high degree of efficiency 
and selectivity seldom found in commer- 
cial instruments, and if properly adjusted, 
will give absolute satisfaction. First, set 
all controls at zero and then tune the pri- 
mary condenser and secondary variometer 
with the primary switch on the contact of 
the 18th turn (this was correct on my 
aerial) ; then lastly, adjust the plate vario- 
meter and ’phone condenser. This con- 
denser is a great help in controlling the 
plate circuit for fine adjustment and acts 
as a by-pass for H.F. currents. Of course 
to pick up stations tight coupling should 
be used. 

The writer used knobs and pointers be- 
cause of personal preference, but the mod- 
ern dial indicators can, of course, be used 
instead. 
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e Biggest Little Lathe Built” 


A sturdy small engine Lathe built with the same 
quality construction that has made MON- 
ARCH ENGINE LATHES standard the world 
over, 


Anaccurate, dependable machine tool especially 
designed for and guaranteed to do any small 
work that any other lathe will do with speed 
and accuracy. 

MONARCH JUNIOR will fitin any shoporin 
а work-room right in your own home. They are 
especially designed for beginners—are easy to 
learn to operate and are equipped the same as 
any larger lathe. 





The 
Greatest Achievement in Lathe Building History 


Monarch Junior 9 in. Engine Lathe 


3225 


With Bench Legs 


Full particulars and a Monarch Junior Catalog 
will be sent you on request. 


THE MONARCH MACHINE TOOL CO. 


218 Oak Street =- = Sidney, O. 


BECOME A BACTERIOLOGIST 


$3,000 to $5,000 
A Year And Up! 


QUICKLY AND EASILY MASTERED 


Bacteriology is a fascinating and interesting 
science mastered in a few months by our home 
study or residential courses. Course covers 
hygiene, public health, sanitation, health con- 
servation, bacteriology. 


A HIGHLY PAID PROFESSION 


Our course gives you a College degree, the 
standing of a scientist and unlimited opportun- 
ity for financial success. No preliminary ex- 
perience needed. Both men and women eligible 
to training and positions. 


PROSPECTUS FREE 


Write now for 38 page prospectus. 
wonderful opportunities. Many 
graduates. 

AMERICAN COLLEGE OF BACTERIOLOGY 


2923 S. Michigan Ave. Dept. 100, Chicago, Ц]. 


It explains 
successful 
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THE MOVIES DISPEL AUTOMOTIVE 
MYSTERIES 


Automotive mechanics are now taught 
by motion pictures in the West Side Y.M. 
C.A. Automobile School in New York City. 
Views of early methods and ways of travelers 
precede the pictures of the automobile. 


rapid review, as the evolution of transporta- 
tion is given. Palanquins, bullock carts, 
donkeys, horse drawn carriages, the single 
cylinder gasoline vehicle, and finally the 
modern motor car, cross the screen in suc- 
cession, to prove that the accumulated ex- 
perience of centuries is the basis of the 
1921 model. 

Then begins the dissection of the auto- 
| mobile and the technical information. How 
a wheel is put together and how it acts is 
| ѕо disclosed as to leave an indelible impres- 
[sion on the mind. No amount of ordinary 
class instruction can demonstrate the com- 
plicated automotive mechanics in such an 
effective manner. The complexity of 
wheels, frame, steering gears, differential, 
axles, housings, and springs loses its terrors 
in a single evening, as students view details 
of the various parts. The operation of the 
gas engine is depicted as if it were of glass, 
and the students were looking thru at the 
entering mixture, the suction, compression, 
explosion, exhaust, and other interesting 
phases of the motor-action. The carbure- 
tor, fuel system, ignition, cooling system, 
clutch, transmission, and brakes, are shown 
in motion pictures. Many of the parts 
clearly shown are hidden from view in the 
| real automobile, also rapid actions, such as 
electrical sparking, and the explosions. 
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SMENT OF THE OWNERSHIP, 
SMENT, CIRCULATION, ETC. RE. 
QUIRED BY THE ACT OF CON.- 
GRESS OF AUGUST 24, 1912, 

Of Science & Invention, published monthly at 
New York, N. Y., for Oct. 1, 1921. State of 
New York, County of New York, ss. Before 
me, a notary public, in and for the State and 
county  aforesaid, personally appeared Hugo 
Gern:back, who, having been duly sworn accord- 
ing to law, deposes and says that he is the editor 
lof the Science and Invention, and that the fol 
lowing is, to the best of his knowledge and belief, 
a true statement of the ownership, management, 
etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act 
of August 24, 1912, embodied in section 443, 

Postal Laws and Regulations, to wit: 

l. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: Publisher, Experimenter Pub'g 
Co., 233 Fulton St, New York City; editor. 
Hugo Gernsback, 233 Fulton St, New York 
City; managing editor, Harry Winfield Secor, 
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Dr. T. O’Conor Sloane, Mrs. Catherine Major. 
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Illinois. 3. That the known bondholders, mort- 
gagees, and other security holders owning or 
holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: None. 
4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security 
holders, if any, contain not only the list of stock- 
holdefs and security holders as they appear upon 


the stcckholder or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the name of the person 
or corporation for whom such trustee 15 acting, 1s 
given; also that the said two paragraphs contain 
statements embracing afhant’s full knowledge and 
belief as to the circumstances and conditions 
under which stockholders and security holders, 
who do not appear upon the books ot the com- 
pany as trustees, hold stock and securities in a 
capacity other than that of a bona fide owner; 
and this affiant has no rcason to believe that any 
other person, association, or corporation has any 
interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by 
him. 5. That the average number of copies of 
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date shown above is (This information is 
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H. GERNSBACK. 
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New York County Register's No. 3337. 
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Mv commission expires March 30, 1923. 
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Automatic Pistol | 


is exceptionally well 
constructed from § 
Blue Steel, beauti- 
fully finished. Com- 
pact. Holds 7 cart- 
ridges. Absolute 
accuracy and re- 
lability guaranteed 
— yet the safety 
devices make it 









safe ога child to SHOOTS 
handle it, as acci- 
den ta falscharge COLT'S 
s utterly impos- 
sible. You need CARTRIDGES 


this gun for the protection of your bome, office or 
factory. Money refunded if not great 
ever offered. Get one NOW. 25 cal. Automatic 
аа «а iE ERR Prepaid. 


75 

$25 Military Model 1 1 75 
Automatic for........ ә 

Just like they used “Over There." А MAN'S 
gun, built for hard service 32- Callbre, with 
EXTRA magazine free. А 10-shot gun, regularly 
sold for $25.00. Our price NOW, for .32-Calibre 
No. 294 while they last........ $11.75 Prepaid. 
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This $35 SWING CYLINDER 1s 
one of the finest revolvers ever 
made; double action, solid frame. 
Nickel or Blue finish. Shoots 8. & 
W. long cartridges. Order one NOW, 


32 Cal. No. 494.... re 

38 Cal. No. 494-A... т KE 
or with Pearl Grip, $3.00 extra. 
Мап Orders Promptly Filled 


Don't be misled by phrase] 


“Send No Money” 


as Postman does not allow parcel to be opened and 
examined before YOU pay him. Send us cash 
or money_order—receive merchandise (WE PAY 
POSTAGE), examine it carefully and if it is not as 
represented just return and get your MONEY 
BACK without any red Tape whatsoever. Bank 
reference, 


Fidelity International Trust Co., N. Y. 


We also carry a complete line of Field 
Glasses, Pistols and Shotguns at prices 
that cannot be equalled. 


IMPORT TRADING CO. 


258 Broadway Dept. 94 New York 





Play the Hawaiian Guitar 
Just Like the Hawaiians 


Our method of teaching is so simple. plain an 
easy that you begin on a piece with your fir: 
lesson. * In half an hour you 
can play it! We have reduced 
the necessary motions you learn 
to only four—and you acquire 
these in a few minutes. Then 
it is only a matter of practice 
to acquire the weird, fascina- 
ting tremolos, staccatos, slurs 
and other effects that make this 
instrument so delightful. 
The Hawaiian Guitar 
plays any kind of music, 
both the melody and the 
accompaniment. OUR 
compiete course of 52 e. 
lessons includes FREE 1 

a beautiful Hawailan е 
Guitar, all the neces- — 
sary picks and steel bar and 52 pieces of Musi: 
Special arrangements for lessons if you has 

your own guitar. 
This makes a splendid Christmas gift. 


Send Coupon NOW 
Get Full Particulars FREE 


Tirst Hawaiian Conservatory of Music, Inc. 
233 Broadway, Woolworth Bldg., New York 













I am interested in the HAWAIIAN GUITAR. 
Please send complete information, special price 
offer, etc., etc. 

М№ӘХОе, 2... deno veosaletesteccaAtvcónsecelqao 
AOT. «55 oavsssaseresqaVAsudetegrwepds 
Tow County Rtate... 


Print Name and Address Clearly 
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Talk to the World Wherever You Go 


The DeForest Portable Buzzer 
*"RADIOPHONE''—Type OT-5 


is a wireless telephone for automobiles, motor 
and sail boats, camps, surveying and explorin 
parties, forest patrol, farms and all isolat 
places. Operates on two 6-volt storage bat- 
teries; no outside source of power required. 
Easily transported. 
Entire transmitter, including batteries, 
less than 60 pounds. 
Range on ordinary amateur serial is 5 to 10 
miles; can be materially exceeded under proper 
conditions. Operates with a suitable Receiver 
and Audion Detector; with or without Audion 
rox pest depending on the range to be cov- 
ered and loudness of reception desired. 
without storage batteries 
Price including vacuum tubes, $85.00 
Е. О. В. New York 

Investigate this new DeForest production now. Order at 
once to insure early delivery; either through your regu- 
MT Usisiogues describing DeForest tu 

listed below will be sent upon request: PA 
A Commercial Transmitting and Recelving Equip- 


ment. 

E Receiving and  Transmittng Equipment for 
Amateurs 

F quo: Lateral Honeycomb Coils and Coil Mount- 
ngs. 

G Miscellaneous Parts. 
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The ‘“‘Radiophone” 
(name copyrighted) 


DEFOREST RADIO TELEPHONE AND TELEGRAPH CO. 
1391 Sedgwick Avenue, New York City 



















WM. J. MURDOCK CO. <“murbock œ> CHELSEA, MASS. 


THE NAME IS A GUARANTEE 














MADE BY MURDOCK 


REAL RADIO RECEIVERS 


MURDOCK No. 56 


DOUBLE SET 
2,000 OHM 3,000 OHM 


5° ‘6° 


RELIABLE SERVICE. UNEQUALLED 
VALUES. GUARANTEED. 


Sold оп 14 days’ trial. Money back if not 
satisfactory. 


Bulletin of other Murdock Radio Apparatus on request. 


WM. J. MURDOCK CO. 
509 MISSION ST., SAN FRANCISCO, CAL. — 55 CARTER ST., CHELSEA, MASS. 











|... “THERE'S MONEY INIT” Es 
LEARN ТЕ ЕСРАРНҮ= += 
-_—_-_MORSE AND WIRELESS—-—-— 
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TEACH YOURSELF 


in half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter, THE OMNIGRAPH, 
Sends nited Morse or Continental messages, at 
апу speed, just as an expert operator 


Adopted by U.S. Gov't, 4 styles, Catalogue frees 


OMNIGRAPH MFG. CO. 
261. Cortlandt St. New York 
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i The Physiology of 

i the Leaf i 
i By JEAN CAMPS CAMPINS E 
f (Continued from page 121) | 
— 





To understand this process of assimila- 
tion more clearly the internal structure of 
the leaf must be examined. Fig. 5 shows 
a very minute cube cut off from the leaf 
of a bean plant; D—the under skin (epi- 
dermis), D—the upper epidermis, A— 
stomata; (note the cellular structure of the 
epidermis and the stomata thereon) ; E— 
central leaf tissue which is divided into 
two layers; B—the upper tissue (palisade 


tissue) of elongated compact cells (notice 


the chloroplasts ‘п them, appearing as dots 
in the picture; they are thus compact to 
absorb as much light as possible; the 
stoma leading to large air spaces, and the 
spongy tissue with its numerous air spaces 
to permit free interchange of gases); G, 
H and F are the conducting tissues, one 
portion of which consists of tubes (wood 
vessels) which bring the crude sap to the 
leaf; and another portion of tubes which 
carry off the sap elaborated by the leaf. 

When the leaf is exposed to sunlight 
the first product is usually cane sugar, 
but this is converted into starch as a 
means of temporary storage; so starch 
usually appears as the first visible product 
and its place of location is in the chloro- 
plast. 


Testing of Gas 
Appliances and 
Auto Wheels i 
(Continued from page 717) 
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and the observer is occupied with one іп- 
vestigation out of many others carried 
on in this department. 

The other illustration shows the test- 
ing of automobile wheels. The mass of 


| machinery shown is designed to put vari- 


ous strains upon them, so that it can be 
determined whether they will stand up 
when they are subject to the trying stresses 
of the road. Airplane wheels are also 
fully tested, for when an airplane comes 
to earth the wheels are subject to various 
severe strains, and the wreckage of a 
wheel might -involve the overturning of 
the plane and injury or death of the 
occupants.—S. R. Winter. 





SA 


: Bores Hole Length- 
i wise Thru Pin 
(Continued from page 720) 
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clean thru the head to the center of that 
atom of space, the point of a pin. Wil- 
liam Humans, an expert-watchmaker, of 
Cambridge, Mass., has performed this 
unusual feat, as the photo shows. He has 
the pin now, with a wire running thru 
the hole, as a proof of his skill. 


ELECTRIC TOOTH-BRUSH MAKES DEBUT 

A new article that is of interest to 
every human being is the electrical tooth 
cleaner and polisher that has the same 
essential scientific principles as used in 
the dental profession, yet so arranged 
that the novice or individual in the home 
by the turn of a switch, can have at his 
command the same service every day, that, 
in the past, the dentist gave us but once 
a year. The photo shows how the brush 
can be applied, and the additional brush 
parts which can be changed to suit the 
user. 
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Hymns of Hate 
Up to Date 


“(Manufacturers in All Towns Please Copy) 
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The neat glass jar 
With a mummy case seal 
Is a thing to hate 

With fanatic zeal. 
“Insert a fork and 

The rubber pulls out,” 

Is a fairy tale 

Beyond all doubt. 


But the thing that I hate 
The very worst 

Is the sardine can we 
All have cursed. 

Just try the old key; you 
Soon will learn 

That it always breaks on the 
Second turn! 


On the pantry shelf 
What stirs my gall. 
Is the bottle that’s large 
With a neck too small. 

Grand thick dressing 
Lies safe inside, 
And to coax it out 
I can't abide. 
I shake and shake 
And poke and blow 
But thru the neck 
Will no foodstuff flow. 


Gee! how it does stir 
Up my ire 

When I grab a fine saucepan 
Off the fire, 

'To find that the flames themselves 
Aren't hot 

Compared to the handle of that 
Goldurned pot. 

The thing that makes me 
Full of spleen 

Is a certain cream jug 
I have seen. 

You pour just as well as 
You are able, 

And the first thing you know 
It’s dripped on the table! 


The thing I hate is an 
Old teapot, 
Toat once—worse luck!—fell to my 
ot. 
When you turn it up, watch out 
For the top, 
Or into your tea it will 
Fall ker-flop! 


(It is not often that the inventor gets 
hints in rhyme. We pluck the above 
from-the New York Tribune, and we 
may be sure that when a poet is com- 
pelled to spill such poetical tears of sor- 
row, everyone in the country will be cry- 
ing with him—or perhaps, cursing. 
Is it not up to our inventors to find 
remedies for the nuisances described 
so adequately in rhyme above ?—Editor.) 


ITALIAN SCIENTIST DIGS NEW 
HOLE IN NEWTON THEORY 


Prof. Barricelli has made an important 
scientific discovery which, it is said, largely 
modifies the Newton and Laplace theories. 
After long study with his own apparatus 
Prof. Barricelli discovered that the gravi- 
tation of the terrestrial surface was sub- 
ject to great local modifications, this be- 
ing partly determined through’ external 
causes. Sometimes the modifications were 
unexpected, such as the relations of the 
tides. The most important factor in his 
discovery consists of the electrical influ- 

nce on gravitation, which may be in- 
_erted during a hurricane. 
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2100 fine tools are 
described and illus- 
trated in the new 
Starrett Catalog No. 
22"LE", Sent freeon re- 
quest. Writefor copy, 
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HACK SAWS — — — —— — 


arrett 


Two generations of skilled machinists 
have learned to know Starrett Tools 


and to trust them. 

Under the tuition of these men, thousands of 
apprentices are today learning for themselves 
the superior value in every Starrett Tool. No 
more conclusive evidence of quality could be 
asked than the marked preference for Starrett 
Tools shown by these men, to whose livelihood 
the selection of good tools is an essential matter. 


THE L. S. STARRETT COMPANY 


The World's Greann Toslmabers 
Manufacturers of Hock Saws Unexcelled 


ATHOL, MASS, 
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Learn how Violet Ray treatment enriches im- 
poverished blood, relieves nervousness and builds 
vital strength. Drives out aches and pains and 
removes the cause. Speeds up digestive process, 
promotes assimilation of food and elimination of 
waste products. 

Absolutely shockless and safe. You spray thou- 
sands of volts of high frequency electricity into any 
weak, inactive organ or tissue. Saturates entire 
body, relieving congestion and 
flooding it with rich, fresh, 
strength-building blood.  En- 
























Treats Successfully 


Nervousness — 
Rheumatism 










dorsed by physicians—35,000 Neuritis 
е Anemia 
1n use. Insomnia Ў 
“ ІДД Neuralgia 
Get HEALTH Book РЫ s 
Sent for the asking. Tells you Bronchitis 
2 2 he Violet Catarrh 
the whole story of the Viole eat Sine Hair 
Ray, its successes, many uses, beh Дуа 
etc., how simply and effectively Ana many other common 
1 disorders, 


you may employ these wonder- 

ful corrective forces of nature. 

Write at once, 

RENULIFE ELECTRIC COMPANY 

1212 Marquette Bldg. Detroit, Mich. 

Canada, Netting Bidg., Windsor, Ontario 
Sales aeents write for attractive plan 
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PARAGON 


R. A. TEN 


reduced! 


was $85.00, now 
only $69.50 


re an effort to reduce the H. C. 
of Radio, we announce this im- 
portant price reduction. It is based 
on present day replacement costs 
for raw materials; on increased pro- 
duction; and on our willingness to 
sacrifice profits to start things 
moving in the right direction. 

The famous R. A. Ten—now 
$15.50 lower than ever before. 
The identical instrument that hun- 

reds of amateurs have endorsed 
so heartily! 

All the famous Paragon features 
are still the same; the remarkable 
amplification that has astonished 
all hearers, the wide range to which 
Paragon engineers have applied 
this amplification, the 24% greater 
sensitiveness and selectivity than 
ever the noted R. A. 5, and all the 
little niceties of design that have 
made Paragon the most admired 
receiver in the world. 

Now is your opportunity to 
make your station the pride of 
your district. Buy a genuine Par- 
agon at this revised price, and save 
enough for a VT Detector outfit. 

Continental stands back of every 
Paragon to see that you get full 
value out of it's years of service. 
Ask your radio dealer to show you 
the splendid construction of a 
Paragon receiver. If he hasn't 
one in stock, he will gladly get it 
if you ask him. 

H Or, send for Free bulletin, direct 
o 


. Continental Radio and 
Electric Corp. 
Dept. A12 
6 Warren St., N.Y.C. 





iMPLIFY YOUR RADIO SIGNALS WITH 


>ractical Instruments for Commercial & Sceientifle 
Purposes 

Super-Sensitive Detectagraph Transmitter No. 2, 

Price $8.00 complete. 

Adjusted Model No. 60 Horn, High Grade Loud 

talking Recelver, Cord Plugs and Desk Stand Base, 

Price $15.00 complete. 

Our New Special Loud Talking Receiver No. 25, 

Price $7.50. 

Detectagraph Rheostat, especially made for am- 

Mfying circuits, ice $2.00 complete. 

Vrite for our free deseriptive new catalog showing our 





yt Super-Sensitive Hearing and Talking Devices 
5 Church St. New York City 
Fe : Whitestone. L. 1. 
TAMPS! Gaba, China, India, Jamacia, 
pan, Portugal, Venezuela, 
tself, $4.52; 509 dift.: U. 8. 25с; 1000 hinges, 10c. 
% approvals sent every dw. List free. I Buy 


BOISSONNAULT COMPANY (Ine.) 
50 All Diff. British Guiana, 
on 10c! 100 all a^ d 1000 all diff., fine collec- 
im pat B. Dover, Dept C, Longmont, Colo. 
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The World's Series 
by Radiophone 


By ARTHUR H. LYNCH 
(Continued from page 139) 
the loud speaker was used on the twelfth 
floor, where it spent part of its time in 
a room and part of its time in the hall, 
near the elevators. The elevator opera- 
tors spent most of their time on the floor, 
where the game was being reported. 

The Ciaridge is very popular among out- 
of-town shoe buyers and many of them, 
who could not get to the game, came up 
and introduced themselves and readily ac- 
cepted the invitation to remain. 

We did a few things which are not 
generally attempted. For instance, the 
room, where the set was installed, is on 
the twelfth floor and the first day the set 
was put in operation the only aerial used 
was a short piece of wire thrown out of 
the window, while the ground side of 
the receiver was connected to a steam 
radiator. Very good results were ob- 
tained. The next day a wire was run up 
to the roof and this gave even better re- 
sults and the signals could be heard all 
over the room. Then a flag pole was 
spied, on another building, about one 
hundred feet distant, and its top was di- 
rectly opposite the window, so a wire was 
run up by the flag halyard and brought 
to the window. Signals just piled in, when 
this aerial was used. 

The Claridge is four blocks from 
the Intercity Radio Station, which oper- 
ates with Detroit and Buffalo, and this 
station has the reputation of causing a 
lot of interference in this district, but we 
were able to receive the speech with abso- 
lutely no interference. By using the two 
aerials, one for an aerial and the other 
for a ground, it was possible to eliminate 
any interference, which was experienced 
from vessels operating on six hundred 
meters, tho some of them were equipt 
with powerful transmitters and were less 
than a mile from us. 

The aerials were at right angles to each 
other. The signals were very loud and 
we tried out several types of loud speak- 
ers. The one which gave the greatest 
satisfaction did not require any battery 
to operate it and was directly connected 
to the output circuit of the receiving set. 

It is doubtful if the method used for 
operating the loud speaker has been em- 
ployed before, so we may well consider 
it A single wire was run from the 
output circuit of the receiving set, 
which was in the room on the twelfth 
floor, to the loud speaker which was in- 
stalled in the lobby on the ground floor. 
The remaining terminal on the output cir- 
cuit of the receiver was grounded and the 
remaining terminal of the loud speaker 
was similarly grounded, an unusual radio 
circuit. The receiving set used was one 
comprising a vacuum tube detector and 
two-stage amplifier unit, in the same cabi- 
net as the set. From the performance of 
this set, any misgivings I may have pre- 
viously held concerning the effective tuning 
of a single circuit receiver have been dis- 
pelled, for it was very sharp. With no 
amplification the voice could be heard all 
over the room, which was not a small- 
sized one, while it was only necessary to 
use two stages to fill the entire lobby, 
from the set twelve floors above, without 
adding any additional strain to the stor- 
age battery. Radiotrons were found to 
be entirely satisfactory for detector and 
amplifier tubes, tho a supply of more ex- 
pensive tubes were on hand, which were 
found to be inferior. Dry batteries were 
used for the plate circuits and the voltage 
supplied the detector was 22%, while 45 
volts were supplied to both stages of the 
amplifier.—Photos Courtesy Manhattan Elec- 
tric Supply Company. 
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Amateurs Make the Best 
Commercial Operators 


"THAT is the expressed opinion of 
the two men who do the actual 
hiring and firing of over 25 of the 
operators employed in the Port of 
New York. Theradio amateur who 
is also a radio school graduate is rated 
by them as 100% better than the 
amateur who has had no school 
instruction. 


Commercial companies want 
amateurs with good training. 


Why not make your hobby 
your profession? Graduates 
of our course earn good money 
and expenses. . Courses just 
starting. Moderate fees. 


WRITE FOR BOOKLET 152 


Y. M.C. A. RADIO SCHOOL 


152 East 86th St. 
NEW YORK, N. Y. 


“Best Radio School in the East” 





A WIRELESS STATION | 
complete for $21.00 


pes in on the world's news by, 
wireless. This Climax Unit 
picks up both wireless telegraph 
and telephone. Simple to operate, 
sure of results. No battery, no li- 
cense, no experience needed. d 
five cents today for your copy of. 
the new bulletin describing. the, 
complete line of 


CLIMAX 


RADIO RECEIVING UNITS) 


You can put up a working station, and get) 
results m less than an hour. Address: 


Wireless Equipment Co., Inc: 
Dept.S12, Newark, N. J. 


DEALERS | 








We are distributors for all 
Radio Corp’n Products 


Same discounts allowed as when 
you order from the company 
direct. We ship all orders from 
stock immediately on receipt 


of same. 
Write for discount sheet 


Electrical Specialty Co. 


48-50 So. Front Street 
Columbus, Ohio 


Coils, Current Reverser, El il Engines, ete, 
Book with 75 III 
wi wi танов; y t5 a rhe, one ^ 
J С. покист З: Dearborn St., Dept. 22, Chicago, Ш. 
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50-Watt Radiotron 
$30.00 


750-Watt C. W. 
Power Transformer 


$38.50 


ena 


C. W. Transmitter 
Grid Leak 
$1.10 


Receiver for “DX” 
Work 
$125.00 








C. W. Oscillation Transforme 
$11.00 


C.W. APPARATUS 


for the 
Radio Amateur 


Have you received your copy of the new 
catalog of Amateur Radio Equipment? 


The instructions given in 
the catalog enable the 
radio novice to place a 
Tube Transmitter into 
practical operation within 
a few hours after delivery 
of the equipment. Either 
telegraph or telephone 
communication can be 
obtained by connecting 
Radio Corporation sets 
directly to an A. C. power 
source. 


The illustrations shown 
here cover a few of the 


Radio Corporation's C. W. 
accessories now available 
at your nearest dealer. 


The Radio Corporation's 
C. W. Tube Transmitters 
consist of scientifically 
co-ordinated parts, which, 
when connected together 
provide a thoroughly re- 
liable C. W. Tube Trans- 
mitter. All uncertainty 
of operation is eliminated. 
The demand for R. C. A. 


Continuous Wave Appa- 
ratus is unprecedented 


FOR RECEPTION 


The two Receivers illus- 
trated here have met with 
instant favor in the ama- 
teur field. The ‘‘Aeriola 
Junior"! is the ideal set for 
the beginner or the novice. 
Thetype RC Receiver is pre- 


eminently the most suit- 
able set for ‘‘DX”’ stations. 
Watch our advertisements 
for future announce- 
ments which will be of the 
utmost importance to radio 
experimenters. 


If you have not already secured your copy of our combined 
instruction book and catalog, send 25 cents today to 


Sales Division, Commercial Department, Suite 1805 


233 Broadway, New York City 


Google 
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5-Watt Radiotron 
$8.00 





325-Watt C. W. 
Power Transformer 


$25.00 





.002 MFD—C. W. 
Condenser 
$2.00 





* Aeriola Jr.?? 
Receiver 
$25.00 


Radio; Кош) to: Corp oration 
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“RASCO” AUDIO FREQUENCY £ 
TRANSFORMER ‘ 


This transformer has been developed by [E 
us after comparing all the various trans- 
formers on the market. This transformer $ 
is guaranteed to equal any on the market 
to-day. The primary and secondary are 
BY not rorgotte very carefully built and are impregnated 
E Somes op cas We ыйыгы with a certain wax in vacuum. The stamp- W 


Е] binding post combined which holds the a "i K 85 hh 5». ings are of the best silicon 4| 
Р * | 





THE RASCO“BABY” 


The smallest and mest efficient de- 
tector in the world—as well as the 
cheapest. Our illustration is an actual 
photograph, and while the various de- 
tails can be seen at a glance, we feel 
so enthusiastic about it that we must 
tell you all of its good points. First. 
there is a solid hard rubber composi- 
tion base, size 1%” x 1%”. We have 
not forgotten two holes to screw down 


EA sliding, knurled, hard rubber composition knob. Ag you — steel Only the very best | 





changed in position, in order to explore other sensitive spots. Th із) 

phosphor bronze and is attached to the horizontal bar by eine tot ath 48 of 
screw. Can be readily exchanged in less than two seconds. Wires can be connected 
to the binding post in a jiffy. All metal parts are nickel plated, and you will be 
proud of this little masterpiece. в 
No. 1898 Rasco Baby Detector complete with galena crystal, prepaid........ 5 с 
No. 1899. The same but furnished with an additional piece of tested гай 
crystal, prepaid 


FS see, this knob not only revolves in its holder, but can . f * 
Ed also be moved back and forward in order to explore each —— material is used throughout, \ 
Di point of the detector crystal. NC Realizin the fact } t а 
Ed Next we see the patent nickel detector cup and binding post combined. "This is a v : > c: Я ә 
> little аө! un by fiers and will not fait to avoke your admiration. No clamps Ee most amateurs desire to f 
no soft metal to fuss with. Гоц simply unscrew the knurled c , r li c 1 » 

E crystal into the stand, screw home the cap which leaves à. dS ee oe 4 мў таке their own we fur- 

EK crystal exposed. The contact is perfect, while the crystal can be exchanged quickly Y nish this transformer unas- 

j in less. than three seconds. Ву slightly unscrewing the cap, the crystal can be N $ 1 sembled Directions which 

E E а 


accompany the transformer 
cre such that anyone can put the parts together in about ten’ to 
twelve minutes. This saves you considerable money, for the rea- 
son that manufacturers who assemble the transformers must charge 
you for the assembling work. tuli к 

Illustration as shown is in full size. he weight complete i: 

and one-half ounces. Note also that we ship oll dandi Prope. 
We pay the freight. ° 
No. 1100 “Казсо” Audio Frequency Transformer NOT ASSEM- 
BLED, prepaid 







PATANI 


P 


CEN 


UE 





Ae 









































Га 7а; 































ERR 


“каѕсо” 
NAME 
PLATES 


Our name plates are 
of brass with a black 
background. The name js 
nickel-plated, standing 
out well upon the black 
background. Illustrations 
are in full size, Each 
plate has two screw 
holes. Order by name. 


GRID PLATE The two top plates, 
VARIOMETER VARIOMETER "Increase current," list 


at [0e each, illustrations 
full e p othe 
are 5o eac ve al 
ө SECONDARY ‘elle B BATTERY © have these, not illustrat- 
= ed: Phones, Loading Coll 
CONDENSER + Aerial. Ground, Second- 
ary, Pm сат: 
Detector, ө eac 
PRIMARY 5e. In dozen lots, 50c 


CONDENSE керд. 


NEW. Tho white plate 
in the lower right-hand 
corner is blank, and 
made of such material 


Ep EE WE GUARANTEE "== 
pacil, tak, oe EVERY ORDER | DEALERS 
SHIPPED WITHIN | CE7, 9UR SPECIAL 


24 HOURS 























THE “RASCO” CATALOG ^ ses 


There are many radio catalogs, but the “Казсо”” catalog marks a radical change for the simple reason that it 


CONTAINS 50 VACUUM TUBE HOOK-UPS 


This is the опо snd only radio catalog containing such Wonderful free information, Complete hook-ups of all 
important vacuum tube circuits are given in clear diagrams with complete explanation Just to name а few.—The 
V.T. аз a detector; detector and one-step amplifier; regenerative circuit; De Forest ultraudion; У.Т. to receive 
undamped and spark signals; Armstrong circuits; one step radio frequency amplifier and detector; three stage audio- 
frequency amplifier; short wave regenerative circuits; V.T. radio telephone; 4-stage radio frequency amplifiers; radio 

P and audio frequency amplifier, inductively coupled amplifier; Armatrong superautodyne; radio frequency amplifier and 
ЫД] crystal detector; C.W. transmitters; self-rectifying 2 tube C. W. transmitter; У.Т. transmitter with 6 volt battery; radio- 
FX phone using plate and grid modulation; one tube radio transmitter and receiver; experimental radiophione; radiophone 
EA using Colpit oscillator circuit. 
\ This list is only a partial one. You must positively see this wonderful book to appreciate it. 
y It is made to fit the pocket—hıs heavy covers to withstand the wear and tear which it is sure to have at your 
Б hands because it will be your constant companion, 

And Oh yes! Before we forget it. If you are in need of the following remember “‘Rasco has it'' These are only 
a few things contained in this catalog. Lugs, Nuts, Dials, Knobs, Bakelite Sheets, Washers, Crystals, Litz Wire. 
Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Switch Parts, Metal Ribbon, Carbon Balls. 
Binding Posts, Switch Points, Switch Levers, Carbon Grains, Metal Pointers, Contact Points, Low Melting Metal, 
Carbon Diaphragms, Screws, Copper Strip, “Spaghetti? Name Plates, Sliders, Mica  Switohes, Resistance Wire. 
Variocoupler Rotors, Test Clips, Condenser Plates, Condensers, Antenna Connectors, Threaded Brass Rod, Ground 


Clamps, Etc, Etc. 
The catalog contains 200 illustrations On account of its great cost, this catalog cannot be distributed free of 


Charge. It will only be mailed upon receipt of 15c in stamps or coin. 


Remember that this business was origi- 
nated with the sole purpose to cater to 
the amateur who has small orders. ALL 
OF OUR ORDERS ARE SMALL and that 
is why your small order will never be 
side-tracked by us, A trial order wiil 
make you a life customer, You can order V 
from the above illustrations, “We can 1 А oho 

only stick you once.” Try us with a реса аря 
= 60c order, 
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i To-morrow i 
i By WILLIAM WALSH i 
i (Continued from page 711) 4 
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groves of trees and between grass carpets 
of the brightest verdure. Electric foun- 
tains are playing on all sides. From vari- 
ous centers concealed lighting is diffused, 
throwing shadowless illumination with a 
marvelous similitude to golden sunshine. 

Everywhere the people are drest as at 
a fashionable resort in July—the filmiest 
of lawns for the women and summer suit- 
ings for the men. None of the latter 
wear any hats. Why should they? There 
are none of the scorching rays of the sun, 
none of the sudden gusty, half-chilling 
breezes experienced outdoors, even in sum- 
mer. On the other hand, there is none 
of the stifling enervation of the hot house, 
or of the steam-heated building. Children 
play about, big butterflies of brilliant col- 
oring, imported írom the tropics, dance 
and hover and float in the balmy artificial 
zephyrs that are indescribably soft and 
refreshing. 

Millions of people are on the waiting 
list of those eager to take up their abode 
in this magic glass enclosed city. The 
value of property and the prices asked 
for rents are truly fabulous. Yet this 
city can house but a few thousand. To 
crowd it would be to take away its beauty 
and its charm. 

This city is heated from one great cen- 
tral plant. This in itself is a relatively 
simple problem. Individual houses in 
various cities up to ten thousand popula- 
tion long- have been taken care of in a 
similar manner, but a unique feature is 
the heating of the entire enclosure within 
the walls and roof of glass. Another 
unique feature is that no dwelling has its 
own radiators. Giant radiators take care 
of that problem also. Everywhere under- 
neath the dome the temperature is uni- 
fotm—hovering around seventy degrees. 
For those who are enfeebled or accus- 
tomed to bask in super-heated rooms in- 
dividual heaters are furnished. The 
presence of one of these in a home is, 
however, quite rare. 

Telephone, telegraph and radio link the 
enchanted city with the outside world and 
other glass-enclosed cities. 

Ventilation is accomplished by open- 
ings at intervals in the surface of the 
glass dome and by setting in operation 
here and there great fans. By this 
latter method delicate perfumes—literally 
scented breezes—are wafted thru the city. 
Great electric ozonators masked in trop- 
ical vegetation are also of prime impor- 
tance in keeping the atmosphere fresh and 
pure. 

The parks of this city at night are a 
lover’s paradise—with the gent!e warmth 
of the air, the delicious scent of the in- 
numerable roses, the lagoons with their 
noiselessly operated electric boats, and 
over this scene the soft silver light of 
artificial moonshine. Ludwig, King of 
Bavaria, had a moon built at a cost of 
over $100,000. But the illuminating en- 
gineer has so far advanced that the po- 
tentialities of light are almost limitless. 
These illuminating experts make Ludwig's 
moon pale into the insignificance of the 
firefly's glow. 

‚ There are no flies, no mosquitoes, no 
insect life of any kind in this crystal city. 
Alt the luxuries and grandeur of the 
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to Santa Claus 


ELL Old Nick you want 
a Brandes Headset. 

Whether you are an amateur or à regular 
operator, you'll slap yourself on the back 
if you get a Brandes—the wonderful 
MATCHED-TONE Receivers. 
Brandes outfits ‘реб everything" under 
all conditions; often when othersfail. Give 
yourself the best. 
Send 5e for catalog ‘‘ E "—now, in time 
to get ahead of the Christmas rush. 
Dealers—Write for our 
proposition. 


C. BRANDES, Inc. 


Room 814 


82 Union Square, New York 
Matched-Tone 


| BRAN DE HEADSETS 


WIRELESS FOR EVERYBODY 


THE LITTLE WONDER PORTABLE RADIO SET 


An Ideal Christmas Gift 


Just the thing for the Novice, Boy Scouts, Campers 
and for use on bicycles, etc. Complete and guaranteed 
to give entire satisfaction. 

Just connect your aerial ground and phones and you 
are ready to receive messages. Tunes to 800 meters and 
receives wireless telegraph messages within 1,000 miles 
radius and wireless telephone messages within 30 mile 
radius. 

Mr. J. J. Garmston of Short Beach, Conn., says: 

"I am very glad to say that your Type S8 Wireless Set is the 
best set I have ever had that tuned to 800 Meters. I can pick up 
my phones any time in the day and there are always some mese 
sages coming їп. I hope that if I get any more supplies from you 
they will give as much satisfaction to me as the Type S8 Set 
has given.” 

Radio Service Apparatus may be ob- 
tained at all reliable dealers or sent 
direct to you on receipt of price. 


RADIO SERVICE & MFG. CO. | Factory | 


Manufacturers of Complete line of Radio Apparatus 





















Type 88 (as Шизігаќес 
price $ 
Type S8-A complete (incl. 


1) 
7.5 











phone, aerial, insulators 
and instruction book) $12.50 


Type S8-B complete with 
2,000 ohm double head 
phone (ideal for wireless 
telephone reception) $15.50 
Worlds Tower Bldg., 
West 40th St., 
New York City 

























MANHATTAN ELECTRICAL 
SUPPLY COMPANY, INC. 


110 West 42nd St 








MAGIC MONEY 
MAKER 


With this Solid Brass Stamp 
you apparently stamp brand 
new dimes from blank discs— 
а good trick that will mystify 
your friends. Complete with 
apparatus and full instruc- 
tions, 25 rents. Big illus- 
trated catalog of Amusement 
goods included. Send a 
quarter today 








A NATIONAL INSTITUTION 
Everything Radio 
New York City: 17 Park Place 
. 127 West 125th St. 
St. Louis: 1106 Pine St. 
Chicago: 114 South Wells St. 











HEANEY MAGIC CO. 
sk N. Berlin, Wis. 


Desk N 











LEARN MECHANICALDRAFTING 


5 Instalments at $1 each. Mechanical Drafting 
Course which includes Working Drawings of Ma- 
chine Details. Orthographics Projection, Intersec- 
tions and Development of Solids. Empirical Design 
of Engine Parts, Detailing from Assembly Draw- 
ings—Cams, Gears and application of principles. 
On receipt of $1, the 1st part of course will be for- 
warded to any address, this ineludes complete de- 

tailed instructions. 

Address L. B. Battey, 32 Union Sq., N.Y. City, Room 810 
` Instructor M echrmicat Drafting fer 10 years, B:S-degree 










Orient, all the conveniences and comforts 
of-the Occident, all the mystery and 
magic that the poets have sung thru the 
, ages, Man here finds realized. Such a 
city the poet Coleridge must have seen in 
! his dreams when he wrote: 
“In Xanadu did Kubla Khan 
A-stately pleasure dome decree” 







RADIO CLUB PINS 


Radio Clubs Everywhere’ have a 

special club pin. We make them to 

order, 25c to $10.00 each. 1922 

catalog of 48 pages showing designs 

of Radio, School and Fraternal ping 

and rings FREE. Samples loaned to officers, 
METAL ARTS CO., INC. 


7741 South Ave. Rochester, М. Y. 
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\ wonderful receiving and sending set exactly as produced ín 







































LEARN WIRELESS | 


AT HOME 


The Demand for Good Wireless 
* Operators Far Exceeds the Supply 


The New York Wireless Institute will make you an operator—AT 
HOM E—in your spare time—quickly, easily and thoroughly. No 
previous training or experience required. Our Home Study 
Course has been prepared by our Radio Expert, L. R. Krumm, 
formerly Chief Radio Inspector, Bureau Navigation, N. Y. Ex- 
ractical and technical knowledge to 

U in an easy to understand way. The graded lessons 
mailed you will prove so fascinating that you will be eager for the 
next one. The instruments furnished /rée, will make it as easy to 
earn the Code as it was to learn to talk. АЙ you will have to do, 


s to listen. 
A Wireless Operator can visit all 
Travel the World Over оше eo ced receive fne 
pay and maintenance at the same time. Do vou prefer a steady 
position without travel? There are many opportunities at ihe nu- 
merous land stations or with the Commercial Wireless or Steamship 
Companies. 
BIG SALARIES Wireless operators receive salaries 
from $125 to $200 a month and it 
is only a stepping stone to better positions. There 
15 practically no limit to your earning power. Men 
who but yesterday were Wireless Operators are now 
holding positions as Radio 
Engineers. Radio Inspec- 
tors, Radio Salesmen at sal- 
à aries up to 
$5000 ayear. 


This wonderful Set for learning the code furnished 
free with our course 

Instruments and Text Books 

We furnish free to all students, during the course, the 


«ne illustration. This set is not loaned but GIVEN to all 
students completing the course. 


The Transmitter shown is the celebrated Om- 
nigraph used by several Departments of the 17. 
8 ‘Government and by the leading Universities, 
Colleges, Tevhnical 
throughout the U. S. and 
Omnigraph, place the phone to your cai 
this remarkable invention will send you Wi.e- 
less measages the same as though you were 
receiving thera, through the air, froma Wire- 
less Station hundreds of miles away. When 
you apply for your license, the U. S. Govern- 
ment will test you with the Omnigrapb--the 
same model Omnigraph as we furnish to our 
students. Ask апу U. S. Radio Inspector to 
verify this. 


Easy Payments 
Asmall payment 
down will enroll you. 
We will make the 


and Telegraph hools 
Canada. Start the 
an 





payments so easy 
that anyone ambi- 
tious to enter the 
fastest growing pro- 
fession -- Wireless -. 
may do so. 


Send for FREE 
Booklet 

Without obligati 

FREE Post-Graduate Course |]QU!? any way, seno 
"Нож to become ап 
Expert Wireless Op- 
erator’’--it is free. 
Mail the coupon be- 


low, or postal or let- 
ter- -but do it today, 


NEW YORK WIRELESS INSTITUTE 
Dept. 271, 258 Broadway New York City 


meen “NEW YORK WIR STITUTE — 
Dept. 271, 258 Broadway ^ New York City 
Send me, free of charge, your booklet ''How to Become an Ex- 


pert Wireless Operator," containing full particulars of your 
Course, including your Free Instrument offer. 





A one month's Post-Graduate Course, if you 
во desire at one of the largest Wireless Schools 
in N.Y. City, New York--the Wonder --the 
largest port in the World and the Headquarters 
of every leading Wireless and Steamship Co. 
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COMPLETE RADIO RECEIVING OUTFIT 
Wave length ranve 180 to 2600 meters, EFFICIF NT-- 
COMPACT--SIMPLE. 
The first complete, practical and inexpensive wireless 
receiving ontfit ы the market. PPROVED LY 
















RADIO ENGI £ 
For Wireless ерһопе and telegraph signals, Complete 
in every det: imple te install and operate. No license, 


batteries, current 


or special knowledge needed 
LETE МА КУЕ 


COMP! L” RADIO RECEIVING OUTFIT, 
‘MARVEL’! 


„ ground clamp, Code 
15 lessons in wireless 


allation and $15.00 


paid immediately on receipt of 
Money Order, ai. o sent C O, D. Parcels Post; GET ONE 
FOR CHRISTMAS! e for bulletin V-101 
Above "MARVEL'' OUTFITS are 
manufactured only by 
RADIO MANUFACTURING COMPANY Йй 
Q. 170 Fifth Avenue New York City 


Ро» confuse our guaranteed instruments with 
erior imitations and cheaper incomplete sets. 







COMPARE THESE PRICES 





Triple Honeycomb Mounting (for panel 
Mounting). эз: онан а ЖАМУ наса» 5.00 
Variometer Wood Parts (Unassembled and 
Unwound).. £5 PÉN Rees atten 2.00 
Miniature D. P. D. T. Pane! Switch........ 1.00 
Vario-coupler Rotor. ...................... .60 


Send 10 cents for Bulletin 
and future announcements 
PARAGON ELECTRIC COMPANY 
215 North 6th Street, C., Newark, New Jersey 
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A New Colore 


Music Instrument 
By EDWIN HAYNES 


(Continued from page 701) 
of motion pictures. Tnis wire conducts 
the sound waves, received by the micro- 
phone, to a compartment of the instru- 
ment. In this compartment are ar- 
ranged several tuning forks, each one of 
which responds to the note of the musi- 
cal scale represented by it and to that 
note only. When this note ceases to be 
sounded the fork attuned to that tone 
ceases to vibrate. If several tones cre 
sounded, several of the forks vibrate 
simultaneously. This instrument is called 
the resonator. 

The vibrations of the prongs opening 
and closing each its own circuit are elec- 
trically conveyed from the resonator to 
another compartment of the mechanism, 
in which are serially arranged color irag- 
ments corresponding to the several colors 
of the color scale. Resnonsive to the 
vibrations of the forks the color frag- 
ments fall into position at an aperture 
thru which an electric light, located pos- 
teriorly in line with it, is projected. Any 
number of color fragments necessary to 
represent the several tones being 
sounded simultaneously are engaged at 
the same time without interference and 
make a full translation of the music— 
vocal or instrumental, produced sep- 
arately or in combination. 

These colors are all carried forward 
into a geometroscope, as it is termed, 
which is a device of special construction 
patented by the inventor. The geo- 
metroscope is an instrument for produc- 
ing automatically an almost infinite va- 
riety of combinations of color and forms, 
from small objects introduced, and is 
used for making designs for the indus- 
trial arts. 

As adapted to the production of color 
music the geometroscope produces sim- 
ilar results, causing the colors, transmit- 
ted from the color fragments, to form a 
multitudinous variety of patterns, com- 
posed of colored geometric figures, sym- 
metrically combined. The predominat- 
ing color of the combination corresponds 
to the dominating color of the music be- 
ing translated. 

From the geometroscope the image is 
projected thru a lens, upon a screen con- 
veniently located and of any dimensions 
desired. By changing the position of the 
microphone, predominance can be given 
to any voice or voices, or to any instru- 
ment or instruments, when opera or a 
concert is being given. 

As in the production of music a con- 
stant and rapid change of tones takes 
place; the screen displays a rapid se- 
quence of patterns, from that presenting 
a simple arrangement of primary colors 
to a highly complex and dazzling assem- 
blage of colored forms in harmonious 
combination. 

Inasmuch as in the operation of the 
instrument each note of the musical 
scale has a geometric form and a dis- 
tinctive color of its own when translated, 
the instrument can be employed as a 
valuable adjunct in studios devoted to 
instruction in vocal or instrumental mu- 
sic. When a note is correctly sounded 
the colored figure on the screen has no 
motion. If the note is sharped the figure 
rotates upon its axis to the left, if 
flatted it rotates in the opposite direc- 
tion, thus indicating that an error has 
been made by the student. By watching 
the screen a pupil can detect errors, and 
gradually arrive at accuracy. 

The beautiful color forms projected 
upon the screen can be enjoyed by those 
lacking the sense of hearing, or not en- 
joying music. 
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At the new low prices, 
there is no longer any 
reason for any radio 
amateur to get along 
without genuine Cor- 
win Dials. 
3” Dial, 60c.—with knob, $1.00 
374” Dial, 80c.—with knob, $1.20 
At all Radisce agencies, 


and other reliable dealers, 
orsent postpaid anywhere 


A. Н. CORWIN & CO. 


4 West Park St., Newark, N. J. 
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43-Plate Rotary Variable Condenser 
Aluminum plates. Handsome. E ficient. 


75 
$4^ Also made in 17-Plate size— $4.25, 


Send 6 cents in stamps for complete Radio Catalog 


CLAPP-EASTHAM COMPANY : 
131 Main St., Cambridge, Mass. 


TRADE MARK 





Skinderviken Transmitter Button 


U. S. and Foreign Patents 


J. SKINDERVIKEN 
Inventor and Sole M. 


lanufacturer 
154 W. Randolph St. 


MUSIC- LESSONS FREE 


IN YOUR HOME. Write today for our FREE booklet. It tells how to 
learn to play Piano, Organ, Violin Mandolin, Guitar, Banjo, etc. 
Beginners or advanced players. Your only expense about 2c per day. 


AMERICAN SCHOOL of MUSIC, 52 Lakeside Bldg., CHICAGO 
= 


100 Articles 
100 Illustrations 


FOR SALE 
AT ALL NEWS 
STANDS 





2ос. SEND 
The Copy 10е, FOR 
$2.00 
A Year SAMPLE 
Canada and Foreign COPY 
TODAY 


$2.50 A Year 


SEE COUPON FOR 
SPECIAL OFFER 


“The Electrical Magazine for Te Y 


RACTICAL ELEC- 
TRICS is probably the 
most novel magazine of 
its kind ever conceived. 
It is personally edited by 
H. Gernsback, editor of SCIENCE 
& INVENTION and RADIO 
NEWS. Mr. Gernsback, who 
founded the old MopERN ELEc- 
TRICS as well as the ELECTRICAL 
EXPERIMENTER, knows thoroughly 
what the public wants and has 
wanted for many years. In pre- 
senting this new magazine he but 
heeds the thousands of letters re- 
ceived by him to establish a new 


10076 electrical magazine that will 


beat the best that was in MODERN 
ELECTRICS and ELECTRICAL Ex- 
PERIMENTER. 


Electricity covers such a tremendous 
field that the man who does not keep 
abreast with it does himself a great 
injustice. PRACTICAL ELECTRICS 
covers that field from every angle. It 
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VIOLIN PLAY ? 
SEE PAGE 6% 
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the entire electrical development of the 
month faithfully in non-technical lan- 
guage. It caters to everyone interested 
in electricity, be he a layman, an experi- 
menter, an electrician or an engineer— 
each will find in this magazine a de- 
partment for himself and plenty more. 

The Dec. issue now on the new- 
stands contains 48 pages and over 100 
different articles and close to 100 illus- 
trations, with an artistic cover in two 
colors. Professor T. O’Conor Sloane, 
Ph. D., is associate editor of the maga- 
zine. 


This issue also contains articles by 
some of the greatest living electrical 
writers, workers and students and the 
magazine is proving a revelation to 
any one interested in electricity. 
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PRIZES 


H 

This magazine offers a number of prizes, 

as follows: 

$100.00 Household Wrinkle Contest, 
$3.00 for the best picture of your electrical 
workshop, 
$3.00 for the best article on Elec-Tricks, 
È the new department, 
Ё $3.00 for the best ‘‘short-circuit,” the 
=  semi-humorous department. 
2 In addition to this, 
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Inasmuch as the new magazine has 
a circulation of only 25,000 copies, we 
urge you to place your monthly stand- 
ing order with your newsdealer at 
once. Or if you wish, fill out the cou- 
pon below for your subscription and 
take advantage of our special offer. 


Every issue besides its many other fea- 
tures has the following departments: 


"New Things Electric" 
* Experimental Electrics” 
"Electrical Digest" 
“Junior Electrician” 
“My Laboratory” 
“Elec-Tricks” 

“Motor Electrics” 

“Short Circuits” 


“How and Why” (Questions and An- 
swers.) 


Make all checks payable to: 
Electrics Co." 


“Practical 


SPECIAL OFFER 


Gentlemen: 


Although your regular price is $2.00 per 






year, you will accept my subscription at $1.75 
per year (Canada and foreign $2.25) and en- 
roll my name as a subscriber. 





is written in plain every-day language 


See Current t Issue for Full Details. 
that all can understand. It portrays 
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PRACTICAL ELECTRICS со, 233 Fulton St, New York 





I enclose the 
money herewith and I have written my name 
and address in margin below. 






THIS OFFER VOID AFTER DECEMBER 25TH 


Google 


Opportunity Ad-lets 


yoy will find many remarkable opportunities and real bargains in these columns. 


Е It will pay you to read and investigate the offerings 
made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether sup- 
or anything else, you will find listed here the best and most attractive specials 


Name and address must be included at the above rate. Cash 
No advertisement for less than 10 words 


рпеѕ, automobile accessories, the opportunity to make money, 
of the month. = 

Advertisements in this section twelve cents a word for each insertion. 
should pecompany all classified advertisements unless placed by an accredited advertising agency. 
accepted. 

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted. 
Advertisements for the February issue must reach us not later than December 22. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y. 








Aeronautics 
Boys, build this three-foot model aeroplane. Parts 
complete, $1.50. Circular free. Aero Shop, 3050 
Hurlbut Ave., Detroit, Mich. 
innein t aa Aian aiian assaia 
Automobiles 
Automobile Owners, Garagemen, Mechanics, Repair 
men, send for free copy of our current issue. It con- 


tains helpful, instructive information on overhauling, 
ignition troubles, wiring, carburetors, storage batteries, 


etc. Over 120 pages, illustrated, Send for free 
copy today. Automobile Digest, 541 Butler Bldg., 
[ation ic аидан ний DNE MAE инанды 


Ford Owners 


Fords run 34 miles per gallon en cheapest gasoline 
or half kerosene, using our 1921 carburetor. Increased 
power; styles for all motors; attach yourself, Money back 


guarantee; 30 days trial. Big profits to agents. Air 
Friction Car tor Co, 1 Madison St., Dayto: 
танин um mnm a ar E HF s I ETE LL алинин 


Motors, Engines and Dynamos 

Guaranteed Motors, Polyphase, 2HP $75. sy Pay- 
ments, Other sizes also. Write us. Box 8, Hobbartz, 
Troy, Ohlo. 
Se ——————— —— — 

Small Motors and Generators, 1-4 h.p., $18.50—1-2 
b.p., $38.50—1 h.p., $68.50; 6 v. charging generators, 
$10.50 each. AIL sizes both motórs and generators up 
to 5 h.p. in stock at all times. Bargain prices, Motor 
Sales Dept, 12 West End, Pittsburgh, Penna, 

Electric Motor Construction. Learn how. Complete 


outfit, instructions, blue prints $2.00. Blue prints enly 
25c. A. F. Cassell 55, Orade 
Г ИШИ mar fun aai m Pa am au итн 








Motorcycles—Bicycles 


Don't Buy a Bicycle Motor Attachment until you get 
eur catalog and prices, Shaw Mfg. Co., Dept. 1612, 


Galesburg, Kan: 


8. 
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Automobile Accessories 


Storage Battery Charging Earns Unusual Profits, 
using HB Charger. $20 starts. Balance payments, Box 
1, Hobartsons, Troy, Ohio 


tiit van firmamento armar 


American Made Toys 


Manufacturers wanted for largo production and home- 


workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Bills, 
Wild Animals, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fighters, Wagtail Pups, Put and Take Tops 
and hundreds ef other articles. Hundreds and thousands 
made complete per hour. No experience or other tool’ 
needed. Bronze Casting forms complete outfit from $5.00 
up. We buy these goods all year, paying fixed prices. 
Contract orders placed with manufacturers, Exceptional 
high prices paid for painted goods. An enormous business 
for this year offers industrious men an excellent eppor- 
tunity to enter this fleld. Write us only if you mean 
real business. Catalog and information free. Metal Toy 
Manufacturing Co., 1696 Boston Road, New York 
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Agents Wanted 


Agents—Every Automobile Owner wants gold initials 
on doors of his car; transfer them in 10 minutes; no 
experience necessary; your profit $1.40 on $1.50 job. 
Write for samples; agency. Transfer Monogram Co., 
Inc, Dept, 153 C, 191 Market Street, Newark, New 


Jersey. 


Make $25 to $50 week representing Clows’ Famous 
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Philadelphia Hosiery, direct from mill—for шеп, 
Women, children. Every pair guaranteed. Prices that 
win. Free book *'How to Start’ tells the story. 


George Clows Company, Desk 27, Philadelphia, Pa. 


"Gem Polish, dustless window cleaner. Each demon- 
Stration a sale. Agents get the profits. Sample 25е, 
circular free. Gem Polish Co., When Bldg. 16, Indian- 





apolis, Ind. 
Salesmen: Make extra money easily. Sell our Ac- 
cident and Sickness policies in your spare time. 


$5,000 death, $25 Weekly benefit for $10 
Address Underwriters, Dept. N 13, Newark, №. J. 

Agents—New auto specialty. Full sized sample abso- 
lutely free, Easy to get orders. Neff made over $60 
first week, Write quick. B. Turrill, Sales Dept. 284, 
Station A, Cincinnati, Ohio. 


Agents and portrait men. 


yearly. 


Crew managers. We give 


you more for your money, Better and quicker ser- 
vice. Lowest prices on frames and glass Rejects 
credited. Catalog free. The Pioneer Corporation, 


1266A West 63rd Street, Chicago. 


Agents. Big returns, fast office sciet particulars 
and samples free. One Dip Pen Co, 12 Daily Record 
Blag., Baltimore, Md. 

Agents Make 140€; Profit. Ега ош Luminous 
Crucifix, shines in the dark. Sells for $2.00. Costs 
84c. Complete line religious articles, Crucifixes, bulbs 
switch plates, house numbers, match boxes. Novell 
Ornamental! Useful! Every home a_ prospect. Big 
sales. Get Free Demonstrating Outfit. The Pioneer 
Corporation, 1266 W. 63rd St., Chicago, Ill. 


Agents Coining Money selling Universal Gas Savers 





for eve 8 stove. Wonderful device. Cuts gas bills 
in half. ""Mnereases heat, Popular prices. 10007. 
;rofit. Exclusive territory. Write quick. B. G. 


oore, Gas Saver Company, Topeka, Kansas. 
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Agents Wanted—Continued 


Agents. $60 to $200 a week. Free Samples. 
Sign Letters for Store and Office windows. 





can do it. Віш demand. Liberal offer to general 
Scents. Metallic Letter Со, 4332 N. Clark St., 
Chicago, > 





Free. Formula  Cataleg. Laboratories, Boylston 


Building, Chicago, 


Agents Make $1.35 er more applying sets Lithogram 
initials to automobiles, motorcycles, golf sticks, etc. 
Anyane can do the work in a jiffy. And everybody 
buys. Write today for particulars. Big money to be 
made, Lithogram Company, Desk 19, East Orange, N. J. 


Polmet Polishing Cloth cleans all metals. Retails 25 
benta. Sample free. Gale Co., Inc., 15 Edinboro St., 
oston, 


Be a Fire Protection Expert. We teach you free. 
No experience necessary. We help you establish a big 
business in your own neighborhood that makes you 
$10.00 to $20.00 daily, Write today. 110 Fyr-Fyter 
Bldg., Dayton, Ohio, 


350%, Profit; Selling Kleanrite Magic Clothes Wash- 
ing Compound. Sells 25c. Profit 19c. Sample free. 
Bestever Products Co., 1941-F Irving Park, Chicago. 


Wide-Awake Men—to take charge of our local trade. 
$8 to $8 a day steady; no experience required; pay 
starts at once. Write today. American Products Co., 
5116 American Bldg., Cincinnati, Ohio. 

Big money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
gemples, „ American Monogram Со, Dept. 71, East 

range, N, J. 























One hundred 

Nothing else like it. Na- 
Contains no lye, lime, acid or 
Fastest selling article ever sold through agents. 
Free samples make sales easy. Enormous repeat orders. 
300%, profit Exclusive territory. We guarantee sale 
of every package. No capital or experience required. 
Baker, Ohio, made $600 last month. You can do 
аз well Send for Free Sample and proof, L. Mitchell 
& Co., Desk 318, 1308-1314 E. 61st, Chicago, Ill. 


Prepare and Market your own Products. Master for- 
mulas; manufacturing processes; trade secrets; commer- 
cial information. Particulars free. The Thaxly Co., 
Dept. 12, Washington, D. С. 

Big Money A Selling Finest Improved Only $1.00 
Double Edge Razor, _ Built after $5.00 Type. Standard 
Safety Razor Corp., Pittsburgh, Pa. 


Why Mary Men Are Old at Forty, our illustrated 
free booklet holds much of Interest to men_ troubled 
with headache, sciatica, painful and tender feet, dis- 
turbed slumber, prostate gland disorder and other 
painful conditions peculiar to men of middle age and 
Past. Write today for your copy, it will be sent free 
without obligation, Addrzss Electro Thermal Co., 4527 
Main St., Steubenville, Ohio. 

Our soap and 
Ret our free sample case 
138 Locust, St. Louis, 

Agents. One makes $160 in three days selling the 
Famous Flying Horse, self-propelled, child exerciser, 
easy seller, no competition; latest sensation in toy line. 
Send $2.50 for sample, retails at $4.00. The Shimmy 
Dog, does a lot of funny stunts. Sample $1.00. The 
L. Liebig Company, Beaver Dam, Wisconsin, Desk No. 
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Art 


Art Lovers, send your name, no money. O. W. Miller, 
H27 Warren St., New York. 
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Books 


Ambitious Writers send today for Free Copy, America’s 
leading magazine for writers of photoplays, stories, 
poems, songs.  Instructive, helpful. Writer's Digest, 637 
Butler Bldg., Cincinnati. 

Diseases, Cause and Natural Remedy. 
No stamps. А. J. Stevens, Wauseon, О. 

Gravitation—Treatise, disclosing the true and only 
consistent theory of cause, 95 cents (coln). Read, rea- 
аи end be convinced. William G. Conklin, Lawrence, 
ich. 


D —————— Pal: 
What the World should know about Hun atrocities and 

their attacks on women and girls in Belgium, 50c. 

Belgian Specialty House, 6340 South Racine, Chicago. 


The Amateur Electrician. Pocket size, 20c. Joel 
Tillberg, Proctor, Vermont. 


Mind-Reading? (Any Distance) Simply wonderful, 
yet wonderfully simple. 30е. “Hypnotism” Banishes 
diseases. Others influenced beneficially. Astounding 
exhibitions given. 25 practical, easy lessons, $1.00. 
“Hypnotic Wonders” free. Science Institute, SC6435 
North Clark, Chicago. 


Electricians’ Examinations: Book of questions and 
answers with diagrams, symbols, tables, notes and for- 
mulas for preparation for license. $1.25 by mail. 
Aaron Shapiro, 132 West 24st St, New York. 
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Copy, 30 cts. 








Books—Continued 
d dived betores Rei агтацов proven. Boonie: 29 
M silver. 0! ` id, . , 
Box 225, Massillon, “Ohio. epe SAN and 


Baek Issues of this and other magazines supplied by 
Boston Magazine Exchange, 107 Mountfort St., Boston. 


Free. Upon request I will send you illustrated liter- 
ature describing the following entitled books: Astrology, 
Character- Reading, Clairvoyance, Concentration, 
tainment, Healing, notism, Mechanics, Mesmerism, 
Mysticism, Occultism, Personal Magnetism, Salesman- 
ship; bur rri јатар, wu Yogi 

osophy, ng гуз! etc. . artens, 
J. O. O., ‘Burlington, Iu,” 


Free Book. Elijah Coming Before Christ. Megido 
Mission, Rochester, New York. de 


Sexology Books only for professional and ad 


student readers, Forel, Krafft-Ebing, Ki Robie, 
Ellis, Freud, Key and other authorities, Sent sealed 
envelopes, The Modern Book Society, 228-230 West 


52nd St, New York City. 
5,000 Books for Sale on Occultism, Mysticism, Theos- 


ophy, Hermetic and Rosicrucian Philosophy. The Grail 
Press, 712 G St., №. E., Washington, D. C. List Free. 


A new book. In the land of the living dead, by 
Prentiss Tucker. А fascinating story of а mystic's 
experience during the Great War, both upon the seen 
and the unseen planes. А few chapter headings are 
appended—A Visit to the Invisible Planes, A Sergeant’s 
Experience After ''Passing Out," Back to Earth—A 
Pretty Nurse, Helping a Slain Soldier to Comfort 
His Mother. 168 pages, cloth, $1.50 Postfree, Fellow- 
ship Press, Box 132, Oceanside, California. 


Perpetual Motion, by Percy Verance. A history of 
the efforts to discover ваше from earliest days to the 
present, together with a scientific discussion regard- 





ing the possibility of fits ultimate achievement, Pro- 
fusely illustrated, 357 pages. Price postpaid, $2.00. 
The Enlightenment Specialty Co. 305 Fourth St., 
Edwardsville, n. 

Book lovers, attention! New books for old. Entire 
Mbrarles replaced. Write now. I. & U. k Ex- 


change, 110 Riverside Ave., Newark, N. J. 
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Business Opportuni ti 


Enter a New Business. Earn $3,000 to $6,000 
yearly in professional fees making and fitting a foot 
specialty, openings everywhere with all the trade you 
can attend to; easily learned by any one at home in a 
few weeks at small expense; no further capital re- 
quired; ne goods to buy; job hunting, Soliciting. or 
boratory, 18 Back Bay, 





agency, Address Stephenson 
Boston, Mass. 

Substantial Manufacturing Corperation wants capable 
men to establish branch and manage salesmen; $300 


upward necessary. Will allow expenses to Baltimore as 
explained. _ Address Secretary, 343 St. Paul Place, 
Baltimore, Md. 

Make and sell your own goods. 1,000,000 Indus- 
trial Receipts, merchants, manufacturers, business .men 
grocers, confectioners, medical, technical and practical 
trade secrets processes in every business, $5.00. En- 
gravings 1016 pages. Heavy cloth binding $3.00, 8. 
Skobel Co., 913 Jefferson, Cleveland, Ohio. 

Be Independent. We teach by mall how to manufac- 
ture unexcelled Toilet Preparations. Earn while you 
learn. Results guaranteed. Particulars free. School of 
Cosmetics, Box L, Omaha, Nebr. 


'"Money-Talks." "Тһе Business magazine published 
for progressive people. Send for sample copy. P. O. 
Box 236-B, Newark, New Jersey. 

Join National institute Inventors, 118 Fulton, New 
York City, strong protective membership society. Will 
secure, develop, manufacture, market patents, Dues $10. 


Booklet free. 
We have room for a few more at $1 a month, to 


complete our pool from which with good reasons we 
expect to make each $1 grow to $1,000 in 3 to 4 
months, If you want part of this snap address: J. B. 
Kiernan, Beatty, Nevada. 

$10 daily refinishing chandeliers, brass beds, aute- 
mobiles by new method, without capital or experience. 











Free paticulars and proofs. Write today. Gunmetal 
Co., Avenue D, Decatur, Ill 
Your spare hours should net $30 weekly. No agent 


canvassing capital or machinery. 10с postage brings 
sample. Dandurand, 129 Sycamore, Eagle Rock, Cal. 

Chemical Expert will furnish formulas and trade sec- 
rets. All lines. Lists free. L. Cummings, Ph.D., 
238 Gordon Ave., Syracuse, N. Y. 

Be a Detective. Travel, Excellent opportunity. Fascin- 
ting work. Experience unnecessary, Particulars free, 
Ne, American Detective System, 1968 Broadway, 





$40 Weekly, making rubber stamps. Full instruc- 
Mons to build paying business 25c. Peerless Specialty, 
Box 101, Waterville, Maine. 

Dollars yearly in your backyard. No mushroom dope. 
Particulars free. Metz, 313 East 89th, New York. 


10.000 money making plans, anyone of which may in- 
crease your earnings $5 to $25 per day. Details 25с. 
Business Builders, Box 720, Minneapolis, Minn. 

Power from Earth's Interior Heat offers greatest 
ponte gover heart of. Write C. S. Corrigan, 504 W. 

58th St., N. Y. 
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Baseball “Movie” Scoreboard 


OVING pictures flashed upon 
a screen without a moving 
picture projéctor. That would 
make а strange sub-title. 
Nevertheless such is the case 
and in New York thousands of people 
daily witnest the attempts of Mr. George 
S. Coleman and his assistants to mystify 
his audiences with actual motion pic- 











tures of the “World Series” baseball 
games conducted at the Polo Grounds. 
Each move of the players was tele- 
graphed to the 12th Regiment Armory 
where this exhibition was conducted, 
and in turn, the instant it was received, 
it was flashed upon a screen about 12 ft. 
high. Viewing the game from the au- 
dience's point of view, we see a minia- 
ture replica of the baseball diamond. 
The pitcher is winding up. He makes 
a vigorous swing and the ball passes to 
the catcher. The outfielder is jumping 


Google 


up and down. With rapid passes, the 
ball is sent around to the bases and out 
to the center field and back again. Now 
an umpire walks over to take his place 
alongside: of first base. Shortly there- 
after the other umpires take their respec- 
tive positions. The order is given to 


play ball and a player walks into the 
He stoops down to pick up the 


scene. 


bat and steps to the plate, the pitcher 
swings and the ball flies to the catcher. 
The umpire signals ball one. The ball 
wends its way over the plate again, 
strike one is signaled. Again the round 
sphere is tost. The batter makes a vig- 
orous swing, a two base hit is the result. 
A second player steps to the bat, he is 
struck out. A third player—the man on 
second steals to third—this third player 
is struck out. The fourth one steps for- 
ward, he manages to reach first base, 
but the man on third could not get home, 


805 


remaining safe on third. Still another 
player comes up to slug at the ball while 
word is past thru the audience, “Babe 
Ruth up.” The ball, a beautiful curve, 
winds its way over the plate. Its gyra- 
tions are too wonderful to be true. Babe 
steps forward; the bat їп his hands 
swings and a moment later the ball again 
enters the field of vision, Meanwhile 


The ** World Series" Baseball Games Were 
Reproduced, Play by Play ata New York 
Armory, by ‘Means of This Ingenious Lamp 
Board and Transparent Screen. The а 
Were Received b ans 
The Movements o 
as Well as the e Players It- 
self Were All Faithfully 
Duplicated. 
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Babe has completely circumnavigated 
the course allotted him and two runs are 
scored. He comes near home plate and 
one wonderful slide takes place whence 
he emerges from a cloud of dust and 
walks off the diamond. 

A word or two in regard to how this 
device functions. In back of the screen 
on an exceptionally large framework are 
arranged 600 electric light bulbs of the 
concentrated filament type. These are 
mounted in back of a similar number of 

(Continued on page 850) 








Blue Lagoon.” 
Burning Ship and Fo 
t Over the Islan 
the ite Capt 
Across the 
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OW would you like to be cast 

away on a South Sea Island 

together with a person of the 

opposite sex at the age of 12 

years, and then suppose you both 
grew to manhood and womanhood without 
ever associating with other human beings? 
Romantic, isn't it? Suppose further that 
the girl, who had blossomed forth into 
young womanhood, was your cousin; 
would you marry her by the unwritten 
law? This and many other interesting 
situations arose in. the recent New York 
production The Blue Lagoon. In the play 
the two cousins do marry and a child is 
born to them. Some of the most elaborate 
stage settings yet disclosed this season 
accompanied the presentation of the story. 
. There were many charming scenes on 
the little island known as the Blue Lagoon. 
In the first part of the story the scenes 
revolve around life on board an ocean 
liner. The boat takes fire and one of 
the very impressive scenes is that, where 
the ship is seen burning in the distance, 
while the two children, together with a 
sailor, one of the principal characters of 
the play, are adrift in a small boat which 
pitches and tosses in a most reglistic man- 
ner. And not a drop of water was used in 
producing this ocean scene. The accom- 
panying illustration shows how the boat 
was rocked by stage-hands behind the 
scenic settings, the bottom of the boat 
having a compound curve so that it could 
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Scenes, are Shown Herewith. When the Tropical Storm 
the Trees Swayed as if They Would Crack in i 
Breakers Rolled in on the Shore, and Forked Lightning 
ky. The Man in Front of the Hut Is Seen Calling to His Mate 


Illustrated 
ed ‘‘The 


The Details Used in Producing the Storm Scene as Well as the 


While 
Flashed 


be rolled either sidewise or longitudinally. 
Substantial springs, resembling automo- 
bile shock absorbcrs, were mounted on 
four points about the bottom of the boat 


іп the manner shown, to keep it in equi- 


librium when not rocked. 


The ocean liner finally blows up and 
sinks and about this time a fog starts to 
settle on the waters. The fog effect, which 
proved very mysterious to the audience, 
was produced by lowering, one after an- 
other, curtains of thin gauze, so that 
eventually, when a number oí these had 
descended, the striking effect of a thick- 
ening fog was obtained. 


The successive scenes and incidents of 
the play portrayed the daily life on the 
island, including the unwelcome visit of 
a castaway, an English sailor, who, in his 
attempt to steal the young woman, is 
killed by her self-asserted husband. The 
moonlight scene on the island at night 
was one of the most beautiful imaginable, 
the water in the Lagoon wavering and 
flickering very entrancingly. A small pool 
of real water was arranged at one side of 
the stage setting, as the accompanying il- 
lustration shows. Stars twinkled in the 
sky—these were miniature electric lights 
blinked on and off intermittently. 

The real big scene of this production 
was the storm on the island, which is 
shown in the illustration. The effect of 
the moaning of the wind was obtained by 


806 





) 


^^ 


ealistic Storm in Stage Play 


The Wonderful Tropical Storm Scene, as Well as the Fire at 
rey Wero the Features of a Recent New York Stage Production 
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using large motor-driven sirens. As the 
sky was gradually darkened from one side 
of the scene by the electrician, who manip- 
ulated the necessary switches, the whir- 
ring sound of the wind increased. The 
speeding up of the sirens took care of 
this effect. Finally the trees and bushes 
began to sway, and particularly notice- 
able was the swaying of the two large 

palm trees in the central foreground. As ` 
the darkness of the storm scene increased, 
the rain began to fall and lightning and 
thunder began. The rain-effect was pro- 
duced by white streaks painted on a re- 
volving glass disk turned slowly in front 
of a projecting lantern, the moving white 
splotches giving the effect of falling rain 
when projected on the back scené drop. 
The noise of the rain was imitated by a 
man rolling dried peas in a wire screen 
sieve. In producing some of these effects 
several men were stationed about the stage 
in different positions, so as to distribute 
the sound and incidentally to give more 
volume to the total effect, operating the 
devices more vigorously as the storm in- 
creased in fury and reached a maximum 
of activity. The forked lightning ob- 
served in the sky from time to time is 
usually produced by uncovering a forked 
shape slit cut in the back scene drop. The 
palm trees and bushes were caused to 
sway more and more as the wind and fury 


(Continued on page 869) 





A Ship That Steers Itself 


ANY times this question 

comes strongly to our minds, 

“Has Germany been asleep 

during the period of the great 

conflict?” То those uninit- 
iated the answer would undoubtedly be, 
“Of course, we do not see many German 
products upon American markets at the 
present time, and the old slogan ‘made 
in Germany’ is seldom heard.” 

Last month, however, the German 
steamship Hansa, of the  Hamburg- 
American Line docked at New York 
and an investigation of her automatic 
"helmsman disclosed many novel fea- 
tures. The photograph and diagram 
show the ingenious gyroscopic steering 
device. 

The Hansa was formerly the German 
steamship Deutschland, and during the 
war, was converted into a private yacht. 


The Interior of the Pilot's Cabin on the German Steamshi; 
Chain and Sprocket Drive. The Fire Annunciator Can be 


in the Accom: . The Dra 
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wing Below Shows the Location of 


It is now operating again in its former 
capacity, but has been completely re- 
modeled. 

At the extreme left in the pilot's cabin, 
is a gyroscopic compass, which is con- 
trolled by a master compass located 
below decks. Mounted upon this pilot 
compass and free to rotate by means of 
a small gear, is a needle-like pointer. 
This pointer is set to the particular di- 
rection which the vessel is to pursue, 
and remains in that position unless the 
pilot decides to change the vessel's 
course. Thus, the pilot may set the 
needle pointer so as to read due east, 
and accordingly the rudder of the ves- 
sel will be turned to such an angle until 
the vessel is traveling due east, when it 
straightens and for each slight varia- 
tion or change in the direction, it again 
swerves to rectify the error and keep 
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the vessel along a perfect due east 
course. In order to determine whether 
or not there is anything wrong with the 
apparatus, the pilot looks at the scale 
marked 1 to 9. This scale, shown at the 
right of the wheel, indicates that the 
rudder has been turned. He then 
glances at the revolution recorder which 
indicates whether or not the propeller 
of the vessel is actually turning. He 
knows definitely that he is safe to pro- 
ceed on his course, using the gyro-com- 
pass as the pilot if both gages give the 
correct indications. : 

Encased in the bottom of this compass 
is an electric motor which communicates 
by means of a chain and sprocket drive 
with the pilot wheel Immediately in 


front of the pilot wheel is another gyro- 
compass and back of it is the ordinary 
(Continued on page 852) 
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“Hansa.” Note How the Gyroscopic Steering Device Connects to the Steering Wheel 
in This Photograph as Well as Various Other Necessary Instruments, the Use of {ү is Described 
е ss, {һе Gyroscopic Compass in the Cabin, and the Steering 
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Science in New Apartment House De Luxe 
A Wonder Apartment for the City Dweller, with Lakes, 


Tennis 


N Cleveland, Ohio, there is a re- 

markable apartment house built 

somewhat on the style of a modern 

hotel, which is the envy of all apart- 

ment dwellers, who have seen it. 
The cooking is done in a centralized 
kitchen for all the apartments, the soiled 
dishes are washed in one of the kitchen 
departments, and each apartment has an 
ice box supplied thru cooling pipes from 
the basement. The present illustration 
shows some of the features of this mod- 
ern apartment house de luxe, and also 
some of the newest ideas suggested for a 
gigantic apartment dwelling, which it is 
proposed to build in New York City. 
The architects and engineers, who have 
designed this beautiful city dwelling, 
have thoroly worked out their plans so 
as to provide a very spacious court-yard 
covering several city blocks, while the 
building itself has been designed to run 
around this spacious tract of land. In 
this way excellent ventilation and day- 
light for all the apartments is obtainable. 
The court-yard, if so we may call this 
spacious enclosure, is arranged to con- 
tain tennis and squash courts, a lake 
suitable for boating in the summer and 
skating in the winter, shady walks with 
flowers, bushes, and shrubs, leading to 
a large sunken garden, besides a swim- 
ming pool, a baseball diamond, as well 
as sufficient area for small gardens, so 
that Mr. and Mrs. Apartment Dweller 
may have fresh radishes and lettuce right 
out of the garden in season. 

But the architectual features do not 
stop here, because the present plans in- 
clude a proposed moat or wall, such as 
those surrounding the old feudal castles, 
with a canal or channel of water sepa- 
rating the street from the court-yard. 


A Day in the Wonder Apartment 
of Tomorrow 


You awake in the morning and find 
that considerable snow has fallen over 
night. Funny, you think, that the room 
should be so comfortable and not freez- 
ing cold, but the automatic thermostat 
connected to the radiator hidden in the 
wall, has served to keep the room tem- 
perature up to a suitable point thru the 
night. There is no ice on the outer win- 
dow or storm sash, due to the fact that 
air at a suitable temperature constantly 
circulates between the two windows. 
The windows are also provided with an 
electric opening and closing device, 
which can be operated from the bedside 
by the pressure of a button. It is as 
quiet as if one were in a tomb, yes one 
may sleep very peacefully without hear- 
ing any noises thru partitions, floors, 
or ceilings, from adjacent apartments,— 
thanks to the cork and felt linings be- 
tween the floors, partitions, and walls, 
which absorb any sound which would 
otherwise be transmitted. Handy read- 
ing lamps are found on each bed, while 
a portable telephone which can be 
plugged into a receptacle by means of a 
flexible cord in any room of the apart- 
ment, is found on a table between the 
beds. 

Every буе-гоот apartment has one 
bathroom, while eight- to ten-room 
apartments have two bathrooms. Hot 
and cold water is supplied to each bath- 
room, as well as iced and ozonated drink- 
ing water, which is therefore, thoroly 
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Courts and Sunken Gardens 


germ-proof besides having a sparkle all 
its own. Of course all the usual elec- 
trical conveniences, such as curling irons, 
et cetera, are provided in the bedroom, 
or these may be used in the bathroom, 
when plugged into receptacles provided 
for the purpose. 

When we come to the dining room, 
we are agreeably surprised at the ab- 
sence of cooking odors, always so no- 
ticeable in the average small size city 
apartment. Ап electric ozone genera- 
tor fitted in the wall and covered by a 
small grill, has obliterated any odors. 
You step to, the telephone in the hall, 
or perhaps you have already ’phoned 
from your bedroom upon arising, and 
order your breakfast from the central 
kitchen in the basement. At the ap- 
pointed time your dumbwaiter alarm 
sounds and you pass thru the electrically 
operated swinging door into the kitchen- 
ette, shown in the plan view of the 
apartment herewith. By pressing a but- 
ton with your foot as you approach the 
swinging door from either side, the door, 
operated by electro-magnets under the 
floor, opens just ahead of you, so that the 
maid can carry a trayful of dishes with- 
out picking her way thru it, and pos- 
sibly get a crack on the elbow that may 
cause her to drop the dishes. 

The dining room table is fitted with 
several electrical sockets into which may 
be plugged a coffee percolator, an elec- 
tric hot dish, or waffle iron, etc. The 
victuals may be carried into the dining 
room, or else wheeled in on the specially 
devised tea wagon shown. After the 
meal, the soiled dishes are placed in a 
foot-operated metal container contain- 
ing a deodorant, and these are then 
placed in the dumbwaiter and dispatched 
basementward, to be washed in the gi- 
gantic kitchen and dishwashing depart- 
ment provided for the several hundred 
families who make this apartment house 
their home. 

One thing that tickles you all the way 
thru is the fact that the temperature is 
so even in all the rooms and halls, thanks 
to the automatic thermostats, which con- 
trol the amount of heat distributed by 
the radiators. Another surprise, that 
impresses you, is that valves are pro- 
vided on each radiator so that when the 
warm weather arrives, you can close the 
steam valves and open the brine pipe 
valves, allowing the cooling brine solu- 
tion to circulate thru the radiator in- 
stead of steam or hot water, which will 
keep the apartment at a prearranged and 
livable temperature on the hottest days. 
You also discover that the so-called 
kitchenette contains a handy sink as well 
as hot and cold water and ice water 
besides. Set in the wall alongside of 
the dumbwaiter door is a nifty iceless 
refrigerator, so that you do not have to 
worry about the ice-man coming around 
every day. A cooling worm made of 
pipe is all that you see, and it is white 
with ice. Cooling brine supplied thru 
pipes from the basement refrigerating 
plant keep this worm cold at all times, 
and by placing a pan of water in one of 
the compartments, you may freeze a 
small cake of ice so as to provide cracked 
ice for drinks, table service, etc. Bot- 
tles of err—near beer and champagne 
can be kept cold in this refrigerator as 
well as fruit that you may want to keep 
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from spoiling. When the maid who ha 
charge of your section and floor of thé 
apartment house arrives to clean the 
rooms, you expect to see her use an elec, 
tric vacuum cleaner, but all she carrie§ 
with her is a piece of rubber tube which 
she attaches to a pipe opening provided 
in the base board of each room. You 
learn later that a large vacuum cleaner 
plant installed in the engine room in the 
basement, keeps up a constant suction or 
vacuum thru pipes running to ever# 
room in this huge dwelling, so that 
rooms can be cleaned at any time and 
there is no dust or dirt to handle. 

When noon arrives we hear a chime 
strike and perhaps wonder how the 
superintendent manages to keep all the 
clocks in the hundreds of apartments 
exactly right. Upon inquiry it devolves 
that the clocks are electrically wound 
and corrected from a radio station on the 
roof of the dwelling. Moreover, we are 
told that this radio station is equip for 
transmitting as well as receiving mes- 
sages, including the radio time signals 
sent out from the great Government 
station at Washington at 12:00 noon, 
and 10:00 p. m. at night. 


In the evening after an excellent din- 
ner, cooked by expert chefs in the great 
kitchen below stairs, we adjourn to the 
living room or parlor. If we wish to 
play the piano, we find that it is elec- 
trically operated, and that all we have 
to do is to manipulate the usual tempo 
and other control keys. Later we listen 
to a selection from the opera “Carmen” 
played on the electrically operated 
phonograph, and tiring of the records 
at hand and wishing to learn the latest 
news of the day (even fresher than that 
gleaned by reading the 15th edition of 
the Evening Glibe, while dashing home- 
ward in one of the airplanes belonging to 
the fleet operated by the apartment 
house management), we switch on the 
Magnavox radio loud-talker, which act 
has caused a signal to drop on the 
switchboard in the radio room atop the 
building, and we аге immediately 
switched on to the powerful audion 
amplifier receiving set, and we hear the 
latest news, interspersed with snappy 
jokes and songs, via radio telephone 
from the powerful radiofone station W. 
J. Z., located at Newark, N. J. 


The apartment house hospital is always 
at our beck and call, in the event that 
someone in the family is taken ill or re- 
ceives an injury. Physicians and surgeons 
are constantly in attendance as well as 
trained nurses. The hospital is equipt with 
the very latest type of X-ray machine, by 
means of which instantaneous photographs 
can be taken, thru the thickest part of the 
body, and by means of this ultra powerful 
high voltage X-ray apparatus, treatment 
can be given for cancer and similar ail- 
ments which require X-ray therapy. The 
hospital laboratory also contains among 
other up-to-date equipment, a powerful 
radium outfit, whereby cancer and similar 
afflictions can be given the proper treat- 
ment. Convalescents find the roof garden 
and sun parlor just like heaven with fra- 
grant flowers, and as much fresh air as 
they may need; the weaker persons taking 
their sun bath under glass roofs, while 
the stronger ones may refresh themselves 
in the open air roof garden. 
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ги Latest Idea in Ocean and Land-going Ships—the ‘‘Ball-Rotor.” It Spins Along Its Course, or Rather Its Paddle-like Treads Do; the Main Body of the Vessel 
emainin, 


Practically Stationary. 


Internal Combustion Engines Drive 


e Moving Belts Carrying the Paddles, by Means of 
be Utilized. 


The Ball-Rotor—It Travels O’er 


Moving Al Like a Tank, S 


Chains and Gears, or 


as Used in the World War.’ 
lse a Dynamo-motor Electric Drive System Can 


т ( 


-Land and Sea ' 


HE gigantic rolling ball in the 

form of a ship capable of speed- 

ing along over land and water 

here illustrated, is called by its 

inventors, Messrs. Larson & 
Ross, the Land and Sea Ball-rotor. This 
monster. passenger and freight carrier is 
designed to be built on a large scale, at 
least 200 ft. in diameter, which also means 
200 ft.'or more high. It is provided with 
four moving belts or treads suitably pro- 
vided with blades, and these belts act in 
the same way as those on the well-known 
tank or caterpilar tractor. The main 
part of the Ball-rotor, in which the pas- 
senger and cargo compartments as well as 
the engine room are located, do not re- 
volve but remain practically stationary, 
owing to the peculiar design of the ma- 
chine. The center of gravity of the Ball- 
rotor is kept as low as possible, and this 
factor is favored by placing the cargo as 
well as the engine room with its heavy 
engines in the lowermost holds. Water- 
ballast tanks are provided also on either 
side of the Ball-rotor, so that in case of 
an accident or for other purposes, water- 
ballast may be taken into or released from 
one or both of these tanks. 

The moving belts carrying the blades 
around the perifery of the ball-shaped 
vessel, are driven by chain belts directly 
from the engines, or as shown in another 
design, the engines may drive dynamos, 


and electric current obtained from the 
dynamos operates electric motors secured 
to the driving gear at the top of the craft, 
as shown in the illustration. 

At this point it is interesting to note 
how the designers of the Ball-rotor have 
arranged for turning the craft even at 
sharp angles. As long as the revolving 
belts and their attached blades are re- 
volving at the same speed in one direc- 
tion or the other, the craft will proceed 
straight ahead on its course. To cause the 
craft to turn one way or the other, either 
the right or left hand moving belts are 
caused to be reversed, either by means 
of a suitable gear-change or else by re- 
versing the connections to the electric 
driving motor on that particular side. Of 
course all such control of the propelling 
machinery is effected from the officers’ 
bridge and. pilot house surmounting the 
top of the craft: : 

Wireless telephone and telegraph mes- 
sages are handled to and from the craft 
by a wireless station located on one of the 
upper decks'or holds, whichever you want 
to call it, and the transmission and re- 
ception of messages is designed to be 
taken care of by means of a concentrated 
self-contained aerial, no wires being neces- 
sary on the outside of the craít. 

The inventors of the Ball-rotor have 
designs all worked out for a road to be 
built over land, this road being about 
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70 ft. wide and 14 ft. deep. It is designed 


to be built of reinforced concrete, havi 
a ratio of 1-2-4. This road is calculat 
to support a load of 100,000.tons with a 
factor of safety of 20, that is the working 
load of 100,000 tons represents but 1/20th’ 
of the total load which the road-bed will 
withstand. When preparing to travel 
over land along a concrete road-bed of 
the type shown in the illustration, the 
blades used for propulsion thru the water 
are feathered or released by suitable gear, 
so as to form flat feet like those on a 
caterpillar tractor. 

An elevator, or in fact several of them 
will be required; such are provided for in 
the designs by Messrs. Larson and Ross 
for carrying passengers to and from dif- 
ferent decks. The freight cargo includ- 
ing passengers’ baggage is loaded thru 
steel doors opening on the outside of the 
vessel. It is intended by the inventors 
that the ballast chambers shall. serve, as. 
safety air chambers ordinarily. | г 

Its design provides for quick maneuvering , 
when in the water, and по doubt it will” 
be favorably considered by naval experts : 
in the event of.another war. The Ball- 
rotor design was suggested and explained 
to our War Department some time ago, 
and if they reject it, Great Britain and 
France are ready to examine it, with a 
view to its adoption in naval as well as 
in the Merchant Marine Service. 


N ew Navy Airplane Catapult 


By GRASER SCHORNSTHEIMER 


CCELERATION! How is from 
| one to sixty miles an hour in 


as many feet? "That is exactly 
what the Navy catapult does to 
a plane with a man or men in 
it. "True, the thing nearly tears you 
to pieces, but it gets your. plane into the 
air and right smartly." 
, It's a strange looking affair. It looks 
fomething like a railroad turn-table and 
can be turned in exactly the same way. 
It offers no obstructions to the move- 
ments of the guns of the warship on: 
which it is mounted. and it'is therefore 
a very practical thing for the Navy. 
When all the ships of the fleet have it— 
and they all will have it—their scouting 
facilities will be increased by about 
seventy per cent, per ship. This is no 
mean advantage for a warship. And 


-one of the best things about it is, that 


the usual conservatism, which hinders 
the adoption of anything new and radi- 

1, has not been exercised against it. 
White I was talking to the chief of our 
naval air service, the captain of one of 
our largest dreadnoughts came in and. 
asked that his ship be the first in our 
fleet to receive ‘it. 

On the top of this turn-table affair is 
a' set of tracks and on these tracks is a 


movable carriage upon which the plane ~ 


is fastened by locks. When everythin 
is in readiness, a pneumatic “telescope” 
pushes the plane along to almost the 
extent of the tracks. The acceleration 
is-exactly from one to sixty miles an 
hour. Close to the end of the tracks 


` planes. 
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there is a trip, which releases the plane, 
which shoots skyward, and then the car- 
riage is brought to a stop by automatic 
brakes and pneumatic buffers. 

This does not apply only to small 
Catapults can be built as large 
as necessary. It may be possible that 
the very largest bombing planes, which 
can be stored on an aircraft carrier, can 


-be shot up from the decks of that type 


of ship. This was impossible formerly, 
even on the best aircraít carriers, be- 
cause the larger and consequently 
heavier planes required too long a run 
for their take-off. 

‘At present it is impossible for the 
lighter ships of our Navy to utilize 
planes, but when the catapults are in- 
stalled, they will all be able to carry at 
least one small plane. The reason is 
that the catapult is small enough to be 
installed aboard any warship without 
consequent loss of efficiency to any part 
of the ship. 
cruisers and. battleships will carry two 
small planes each, one іп its-set-up con- 
dition,. and the ‘other knocked down. 
The military advantages of this inven- 
tion can not be over-estimated. 


It has its commercial side also if we 


consider the matter of carrying mail. 
We have been able to take mail to a 
ship several hundred miles at sea, but 
never before have we been able to deliver 
mail from a ship a hundred miles away 
from port. 


by small ships on special duties such as 


It may mean that our. 


Planes can now be carried ' 


ice patrols and derelict patrols, etc. It 
is expected that a special design of cata- 
pult for commercial uses will be devel- 
oped shortly. 

For a year or so, our naval air experts 
have been trying to adapt the torpedo 
plane for sea uses. The torpedo plane 
is very heavy. It usually requires a 
long take-off and it has therefore been 
practically unavailable for the Navy up 
to the present. The catapult will allow 
the largest Martin torpedo planes, саг: 
rying the 21 inch torpedo to be taken 
to sea with the fleet, aboard aircraft 
carriers, and to be launched into the air, 
and we are to have aircraft carriers 
under the Hughes plan for the reduction 
of naval armaments. If it ever becomes 
desirable to use the largest bombers at 
sea, those capable of carrying 4,000 
pound bombs, it can be done becausé 
the catapult will. permit them to bé 
launched from the deck of an aircraft 
carrier. 

It is rather amusing to watch a cata‘ 
pult in action. “One sees а plané 
moufited- оп what appears to be a turn- 
table, large anough ‘to turn a railroad 
engine. And it turns, bringing the bow 
of the plane into the wind. Then the 
plane's motor is started and run up to 
a high speed. All of a sudden— 
Whissssh—and the plane is in the air. 
It is all done so quickly that you do not 
realize what is going on, until it is all 
over. It seems as tho the plane were 
shot from a sling-shot. 
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How the Auto Thief 


t 


who successfully steals a motor car, 
but in some cases it is the suave mas- 
ter of diplomacy. If we could know 
of the many different cases where 
automobiles have been stolen, often with 
the help of the police themselves, inno- 
cently of course, we would find more in- 
teresting reading than the most hair rais- 
ing detective tales ever written by A. 
Conan Doyle or Arthur B. Reeve. 
Before going any further, we want to 
mention that in general we have very 
little faith in any sort of lock or horn 
signal which is supposed to flash or sound 
when a stranger steps into the car, such 
signals. operating by the aid of automatic 
contacts placed under the floor or under 
the ‘seat, etc. These alarms may be 
efficacious in cities, but they are almost 
if not. entirely worthless in suburban dis- 
tricts or out in the open countty, as they 
will not be seen or heard in most cases. 
Several cases, which detectives on the 
New York Police Force have соте, in con- 
tact with, involved the replacement of the 
usual car battery and ignition system with 
an auxiliary battery and ignition outfit 
temporarily installed by the thieves. 
This happened for instance, in one case 
where the owner of the car had very 
cutely opened the primary ignition sys- 
tem with a switch lock. A way of beating 
the missing distributor arm followed by 
some thieves, is to supply themselves with 
several arms of different makes, or else 
noting the particular make of magneto 
or ignition system installed on a car, they 
purchase a distributor arm suitable for the 
machine and the rest is easy. Against 
the ravages of the ordinary thief there 
is perhaps nothing more effective than a 
well-designed locking device, such as 
those used on steering wheels, etc., which 
are locked with a six tumbler Yale or 
Corbin lock, so long as the would-be thief 
does not have too much time to fool 
around with the lock. And providing 
further, he is not clever enough to pick 
it with a piece of wire suitably bent; or 
if not watched such as in public or other- 
wise, he may attempt to drill the lock or 
jimmy it. e 
There have been and there are at pres- 
ent in use several forms of switch locks 
which open the ignition circuit to the 
engine, but these are only effective in 
the real sense of the word when the wires 
are thoroly concealed and preferably run 
inside metal pipe. If the wires are not 
concealed and encased, then the usual 
trick for beating the ignition lock is to 
short-circuit the wires leading to the lock, 
which is simple for the thief and most 
aggravating to the owner, who has put 
too much confidence in the lock perhaps. 
If the thief or thieves really want a 
car badly, they are fairly certain of get- 
ting it, even if they have to put it on a 
truck or tow it. Many cars have been 
stolen when suitably protected by secret 
locks on the ignition and other systems, 
simply by being towed away, even on 
city streets. It is claimed, however, for 
the steering wheel lock, that a car cannot 
be towed with this in place, as no control 
of the front wheels is possible. 
One of the latest motor: čar- protective 
devices is shown in an “accompanying 


I: is not always the scientific crook 


illustration, and is known as the Key-kard.- 


The Key-kard automóbile lock was in- 
vented by Mr. Joseph Billings, of Brook- 
lyn, N. Y. In the first place it eliminates 
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Science In a Per- 
verted Role 


the usual Yale or other type of key lock 
which it is always possible to pick when 
confronted with the right man. In. this 
device a new form of electric lock has 
been cleverly conceived, which it is prac- 
tically impossible to pick and most valua- 
ble of all, no two key plates аге the same 
in 400,000 locks. 

The accompanying photographs and 
diagram show the features of this lock 
invention. The Key-kard is made of alum- 
inum and measures about 3"x4". Оп it is 
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Just a Few Febru- 
ary Articles 


Is the Moon Inhabited? Аһ orig- 
inal and extremely interesting article, 
especially illustrated. By C. S. Cor- 
rigan, C. E. 


An Excursion Into the Past—A. sa- 
tire on the Einstein theory and abso- 
lutely the most exciting and astound- 
ing thing you ever read—imagine be- 
ing in a. flying machine traveling thru 
space at 186,000 miles per second. By 
Ernest K. Chapin. 


Snow Crystals—W onder Jewels of 
Nature. By Dr. Ernest Bade. | 


Viewing Oil Paintings—In All Their 
Original Glory of Color—By Means 
of Polarized Light. 


A New Electro-Mechanical Bank 
Protector to Foil Hold-up Men. 


Velocity and Acceleration—Some 
astonishing and little known facts, 
popularly explained in picture and 
story, in an authoritative yet easily 
understandable style. By Professor 
James S. Stevens, University of 
Maine. 


Shall I Take Up Engineering?— 
The honors and remunerations re- 
ceived by the engineer. Part 2. By 
Н. Winfield Secor. 


Popularized Radio—A crackerjack 
article giving details of how to build 
simple receiving sets, suitable for lis- 
tening to the wireless telephone con- 
certs now being given every day and 
evening. 

How To Build a % Н. P., 110 volt, 
25 cycle, Induction Motor—With com- 
plete. details. gnd working drawings. 
By Robert C. Vondraw. 


The Psychic Lens—Scientific Fic- 
tion. By Charles S. Wolfe. 


Buying a Second-hand Motor Car. 
By Edna Purdy. 
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stamped the name of the car owner as 
well as the car and engine number. When 
he leaves the car, he lifts the little flap 


and removes the Key-kard and places it- 


in his pocket, Theeword WATCHED is 
exposed thru the window facing forward. 
The ignition is opened when the. Key- 


kard is removed: from’ its holder ‘arid the' 


hood is securely locked. The almost hu- 
man 'intelligence. possest by this electric 
auto lock is cared for by a special relay 
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"did; sad. to relate. 


placed in a secret place on the car. The 
wires connecting the key plate holder, 
which’ is fastened to the wind shield on 
open cars and mounted on the dash inside 
a closed .car, are carried. in a flexible 
steel conduit. Oh, yes, you say, but what 
if the thief cuts the wires? Let him try 
it! If the wires are cut the main íuse 
will be blown and the engine cannot be 
started until the fuse is renewed; to do 
this requires the hood to be raised and a 
substantial automatic magnetic lock pre- 
vents this. There are no tumblers used in 
any of the locking devices or parts of the 
Key-kard system; everything is simple yet 
unpickablé. Best of all perhaps is the 
fact that the owner not by choice but by 
necessity, is obliged-to remove the key 
plate in order to stop the engine from 
running. 

Another new protective device ‘which 
somewhat resembles the instrument just 
described, is known as the “Faurot-' 
Scope" named aíter Inspector Faurot of 
the New York Police Department, and 
well-known as a finger print expert. This. 
lock is the joint invention of Inspector: 
Faurot and Lieut. James J. Skehan of 
the. New York Police Training School. 


«When, the owner leaves the car in this 
case, he remaves the round disk shown in 


the accompanying illustration, and sub- 
stitutes a diamond disk which carries 
the legend, “Tell A Policeman If This 
Car oves Carrying. This Diamond 
Disk.” Тһе Faurot-Scope cuts off the 
ignition circuit to the engine and is ar- 
ranged to sound a siren if the instrument 
is tampered with. The instrument con- 
tains a burglar-proof (?) lock, it is said, 
and the upper indicating disk when in place 
is locked to it. If the thief manages to 
hammer the instrument off the mudguard 
of the саг, “Һе would find that by so 
doing he could not start the engine, as 
the ignition circuit would be opened, and 
telltale holes would be left in the mud- 
guard, besides the shrieking of the klaxon. 


Auto Thief Laughs at Locks. 


Locks are not what they seem—at least 
so we are informed by those, who have 
been up against the real auto thief who 
has brains. As one auto thief prevention 
expert styled it—when you place a key 
lock on your car you really hang out a 
sign for the clever thief. 

Here is one way in which the well- 
known tire spike lock has been beaten. 
The thief simply deflates the tire, forces 
the lock spike around until it stands be- 
tween the spokes of the wheel, reinflates 
the tire—and  good-bye car. It may 
prove difficult to do this where a steel 
wheel is used, but with wooden wheels it 
has been done. Another way to beat this 
lock is to exchange wheels from another 
similar make of car. 


The key lock, fitted or built into the top 


* ofthe transmission gear shift box, has held 


considerable: favor, but one expert inter- 
viewed by us told how he had bet a man 
that he could steal his car іп. spite of the 
transmission lock in short order—and he 
It happened thusly. 
The gentleman who fooled the owner, 
bided his time in the vicinity of the car 
one day, and: noting that the policeman 
nearby ‘was not looking, he dropt under 
the car and thanks to a wrench carried 
in his pocket, he loosened the nuts on 


(Continued on page 865) 
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The Key-kard Auto Lock. The 
Key-kard Employs a Crimped 
Key Plate, Which Has to be Re- 
moved in Order to Stop the 
Motor. The Thief Cannot Pick 
the Lock Owing to Its Clever 
Design 
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and if He Cuts the Wires, 
' the Battery Fuse Blows. 
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t, as Sh . The De- 
‚ own DIAMOND Engage the Two Notches, and Close the 


vice is Locked by Pushing Forward 
on the Lever, and Turning Key. DISC 4 Lock Downward Into Position. 


сл c Avo. La 
1 ; ™, THIS CAR MOVES Ford Pedal L k. You Push 
pH Auto Lock to be Applied to ТОЛ Pedal Forward, Slip in the саре 
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Must We Go on Forever, Permitting Cyclones or Tornadoes to Proceed on Their Devastating Way Without Attempting to Thwart Them? Mr. Corrigan, the. Ci 
Torna- 


Engineer Who Wrote the Accom; i 
States, with the Aid of 


ite, and 
does, by Dropping High 


Article, Has Had Intere 
e Here Presents a Plan for 
xplosive Bombs into the Whirling Air Column or 


on Motor Trucks. 


First-Hand ag very in Breaking up a ‘‘Twister” in the South-Western Part of 
reaking up the ling Column of Air Which is the Source of the Башак! 
ts Vicinity from Airplanes, as Well as Firing Explosive Bombs from Mortars 
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How to Prevent Gulf Storms and Tornadoes 
- By C. S. CORRIGAN, С.Е. 


railroad in the Southwest, I stored 

considerable dynamite in a log corn- 

crib; next day the rancher told me 

that the crib йаа been picked up and 
thrown around by tornadoes so often, that 
it was now three miles from where he had 
built it. I had often thought I would like 
to shoot a torrado all to smithereens; so I 
rigged up a trigger that would explode a 
charge of dynamite when jerked by a long 
rope, one end of which I tied to a stake in 
the ground and the other end was fastened 
to the crib. Two weeks later while at supper 
in camp half a mile down the valley, we 
heard an ominous roar, someone hollered 
“Twister coming," then while the men ran 
in all directions I stood and watched the 
dark cloud, with its black arm swaying and 
writhing, pick up everything as it гару 
advanced, and saw it pick up the corn cri 
and suck it toward the center of the storm. 
The rope jerked the stake up and there was 
a tremendous explosion, the roar ceased, 
there was a deluge of rain, but no tornado 
and very little wind, and in a few minutes 
the sky was clear again. The explosion in 
the vortex of the tornado had broken and 
disturbed the suction and centrifugal forces 
so much that they were unable to keep on 
lifting the heavy load of rain water which 
gave the cloud its black appearance, the 
rain falling cooled the air so the storm could 
not form again. I concluded then and still 
believe that all tornadoes can be destroyed 
like that one was. 

I soon found that all storms are caused by 
areas of excessively hot air at the surface 
being slightly disturbed by what aviators 
call, holes in the atmosphere, spots where the 
air is less heavy than at other places, allow- 
ing the hot surface air to ascend. On reach- 
ing a lighter atmosphere it expands, thereby 
loosing heat, forming water vapor and con- 
tracting, so that it sucks more hot air up, 
which goes thru the same process, until the 
hole is filled with air colder and heavier 


Ss years ago while building a 
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than the surrounding atmosphere. No 
longer able to ascend the momentum of the 
ascending air forces it out and over the sur- 
rounding air, like an overflow, thereby 
making it heavier and adding pressure to 
the air below, so it is more easily sucked 
toward the center and upward. At first 
there is no rotary motion and the velocity 
very small, rotation starts and increases 
until tremendous centrifugal and suction 
forces are sometimes developed. 

From this you see that it is necessary to 
have nearly a dead calm, both at the surface 
and in the upper atmosphere when a storm 
starts. If on a hot calm day you see clouds 
called thundercaps, forming опе after 
another you know an upper wind is blowing 
the tops off what might otherwise develop 
into tornadoes. Altho all storms start at 
the surface and are constantly fed by hot 
air from the surface, there is nothing about 
any of them that you can see until the 
ascending air expands, cools, condenses its 
moisture and forms a cloud; once formed a 
tornado cloud keeps getting lower and 
darker, then reaches lower and lower with 
a dark arm that at last reaches the surface; 
this arm is the vortex of the cloud heavy 
with drops of rain. It takes that shape 
because in the vortex the suction and cen- 
trifugal force cause the air being sucked up, 
to expand, cool and condense its moisture 
while near the ground; the lifting power of 
the wind prevents this rain from falling 
there but carries it with dirt and other 
things to the highest parts of the cloud, 
where it spreads out and falls as rain or 
hail at either side or behind the vortex. 
In a large vortex the centrifugal force is 
sometimes so strong that it overpowers 
suction, and throws everything away from 
the center, making a clear place which the 
ancients believed. was the all-seeing eye of 
God, аѕ he rode the storm. 

Tornadoes vary in size, some having 
funnels or arms, only a few feet across, 
others may be a hundred yards in diameter. 
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They advance from 6 to 100 miles per hour 
the average being about 20 miles per hour, 
slight differences in pressure of side winds 
often cause them to nearly stand still, then 
to change their course and dart forward; 
their general direction is always S.W. to 
N.E. They may travel as much as 100 
miles or as little as 14 of a mile, the average 
distance being 25 miles. Most of them are 
stopt by changes in atmospheric tempera- 
ture such as colder air currents on the 
ground, but more often in the higher at- 
mosphere, sometimes after going up one 
side of a hill the tornado is prevented from 
going down the other side by an up-hill 
wind, sometimes it may be stopt by huge 
oil tanks or buildings, which the great 
whirlwind cannot destroy or lift, the part 
of the arm that goes over the top being too 
high off the ground to reach down imme- 
diately. When the suction stops for a mo- 
ment or cold air causes rain to fall in front 
of it, it turns into a cloud-burst which soon 
is exhausted. There are more tornadoes 
(about 150 a year) in our Southwestern and 
Central States than any place else in the 
world, and many people are afraid to live 
there. 

Our great Gulf Storms usually form in 
the Caribbean Sea and enter the Gulf thru 
the Yucatan Channel, they are simply tor- 
nadoes formed at sea, and having nothin, 
to stop them assume large proportions an 
travel thousands of miles. Their chief 
characteristics are the immense columns of 
water continually being sucked up, and the 
great tidal wave, often 10 to 15 feet high, 
which is drawn together ahead of them. 
If they hit the coast at high ground, the 
great column of water is fitted, forms a 
vacuum at its base which overcomes the 
lifting suction, it falls and breaks up the 
vortex, the storm turns into a deluge of 
salt water гаїп апа soon plays out. But 
most of the Gulf coast is low, so more often 
the great tidal wave spreads out over the 
prairies so far that the water supply to the 


a 


Some Years Mr. Corrigan Had Some Interes 
Tornadoes on d, Start Up and Develop. Ships 
into the Whirling Water an 


central column is slowly diminished and it 
gradually changes from a water to a land 
storm and advances until stopt by at- 
mospheric conditions. Most of the damage 
by Gulf storms is on account of this high 
tide wave inundating the land, washing 
away and destroying buildings and helping 
the waves and wind drive large vessels far 
up on the shore, as in the recent storm at 
Tampa. 

Long before a large tornado or hurricane 
can be seen or heard, its suction has re- 
duced the air pressure far in front of it so 
much that it can be felt, and this accounts 
for the fact that any barometer will foretell 
the coming of such a storm. The air pres- 
sure sometimes gets as low as 11 lbs. per 
sq. inch near the center of a storm, normal 
pressure being 14.7, constituting a differ- 
ence in pressure of 533 Ibs. in each square 
foot. When people see a storm coming and 
close the doors and windows, they are only 
helping to wreck the house as the air inside 
leaks out as fast as it can. If the storm ad- 
vances very fast and reaches the house 
while there is a two pound difference in 
pressure, the air inside presses 288 lbs. per 
sq. ft. outward against the walls and roof, 
the shingles fly off, the walls fall out, the 
house just flies to pieces, and the tornado 


only has to pick up the pieces, while if thc- 


house had been left open it might not have 
been damaged. It is this lack of air pres- 
sure, that draws the great tidal waves to- 
gether, miles ahead of the wind of a Gulf 
storm. 

Each hot day in our southwestern states 
hundreds of small tornadoes or whirlwinds 
form under favorable local conditions, but 
general conditions and winds in the higher 
atmosphere not being favorable they end in 
a few minutes. The same is true of water 
spouts on the Gulf and Gulf coast bays. 
One clear afternoon from the top deck of a 
dredge boat in Galveston Channel I saw 
18 in 4 hours, all that reached land were 
destroyed when their column of water 
dropt; none lasted more than half an hour; 
one of them came in from the Gulf on a 
direct line towards the dredge, and was 
closely watched by more than 20 men. 
When it reached the beach the column of 
water was lifted about 10 ft. as we saw 
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clear space beneath it, then it all tumbled 
with great force. Visiting the beach after- 
ward I found that a small bay had been 
washed out 50 ft. in from the shore. When 
the cloud which accompanied the spout was 
over the dredge boat there was a heavy 


rain, and the water caught in pans was. 


70% as salty as sea water, showing that 
that proportion had been sucked up out 
of the Gulf, the 30% having been condensed 
from the air sucked in around it. On 


such an afternoon there are also numbers 
of little thunder showers; when a spout runs 
into or crosses just behind one of these, the 
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mere man comes forward with an idea for 
ubjugating ihe powers of King Storm 
you may feel like laughing at him. After 
eading Mr. Corrigan's article, we feel 
ertain that you will see that he has in- 
orporaled some good sound logic in the 
arguments set forth. Mr. Corrigan is not 
alking entirely from a theoretical viewpoint 
in the accompanying article, for he has 






















presenting a very original and highly 
interesting article by Mr. Corrigan,—''Is 
he Moon Inhabited?” 

spout drops and is destroyed by the cooler 
air. 

Now from what little I have said about 
storms it will be seen that of the thousands 
that form, nearly all are destroyed by Na- 
ture before they get large enough to do 
any real damage, that a disturbance of the 
vortex or the cooling of the air in front are 
the weapons she uses to destroy them all. 
The simplest and cheapest way man can 
follow | Nature's instruction on a large 
enough scale to destroy large storms would 
be by disturbing the vortex with explosive 
bombs. 

To do this on land I suggest airplane 
patrol stations, established where the most 
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Experiences in the Gulf of Mexico, and He Relates How He Has Seen Dozens of Gulf Storms, Which Resemble 
uts Created by These Storms, and Fire Explosive Bombs 
dio Either from a Land Radio Compass Station or from 
uggested, in Breaking up These Storms. 


tornadoes form, just as we have fire engine 
houses in cities, I would have automatic 
wireless tornado alarm boxes similar to fire 
alarm boxes, scattered every few miles at 
farm houses. Апу person seeing a twister 
would break the glass and the number would 
ring in by wireless. When received at the 
station airplanes would start out in its di- 
rection. Being a dark cloud in an other- 
wise clear sky, it could be easily located 
and time-fuse bombs could be dropt into 
its vortex. Fast motor cars with high-angle 
mortar guns to throw time-fuse bombs into 
the vortex could also be used. The actual 
vortex not being obscured by a cloud the 
chauffeur could see at once if the first bomb 
was ill-timed and the second would be sure 
to destroy the storm. In a city where 
bombs might do damage a cold gas-barrage 
could be spread in front of a tornado by 
releasing enough of the proper kind of gas; 
the colt air and gas being sucked up and 
expanded would condense the moisture and 
make it hail or rain in front of the vortex 
and so destroy it. - 

Ranchers could protect their dwellings 
by stationing bombs attached to air ba 
in the direction from which storms usually 
came, these could be set so that when sucked 
up into the vortex of a storm they would 
explode. 

Gulf Storms could be entirely eliminated 
by seaplanes attached to mother ships, 
cruising in the Caribbean Sea and Yucatan 
Channel, bombing and destroying all water 
spouts as old battle-ships were recently de- 
stroyed on the Atlantic coast. If a big 
storm should get into the Gulf, a fast tor- 
pedo boat provided with air bags to which 
bombs were attached, could head right into 
the storm until the vortex could be seen, 
say within half a mile of it, then fill and 
release the bags; when sucked into the 
vortex the bombs would explode and de- 
stroy it. 

After a few years’ practice and study of 
storm conditions, storm prevention would 
be a great deal more efficient than fire 
prevention, because to destroy storms in 
certain sections, the conditions would al- 
ways be the same, while in fighting fires 
there are many other things, such as falling 
walls and explosions to be guarded against. 
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Methods of Propelling Subway Cars Without Wheels and at Unusual S; are 
First Method Employs Hollow Rails Covered with a Film of Oi 
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Wheel-Less Subways of Tomorrow 


E are so used to seeing and riding There are several ways in which the cars 
| in subway and other trains pro- on such a transportation system could 
vided with wheels, that it isa little propelled. One of the methods available is 
difficult perhaps to imagine a shown in the illustration, and involves the 
subway train of tomorrow speed- use of an air-screw or propeller like that em- 
ing along at a 50 to 60 mile an hour clip оп ployed on the modern airplane. This pro- 
sleigh runners. This idea of providing the baller could be placed at the front or rear of 
cars with runners or shoes designed to rest the train, pulling it along if in front, and 
on oiled or snow covered tracks, as shown in pushing it if mounted іп the rear. The pro- 
the accompanying illustration, is the more  peller could be driven by a powerful electric 
easily reconciled in our minds perhaps, as motor deriving its necessary current from a 
compared to the old established idea of re- third rail and contact shoe secured to the 
volving wheels, when we stop to think of side of the car in the usual fashion. Such 
the roller coasters and scenic railways at air propelled railway cars are being used in 
our pleasure resorts. These cars slide on Germany at the present time, use being 


greased rolls like sleighs and they travel at made of some of the airplane engines scrapt 
very high speed and also very economically. 


from the War stock. 





Another Idea in Railway Propulsion is the Air Propelled Monorail System Here Illustrated. The Car Is Maintained in a Vertical Position 


ings and Rudders, as Well as by the Action of Two Powerful Jets of Air Shot Upward 
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By making the propeller reversible with 
regard to the pitch of the blades, the car or 
train could be brought to a stop in very 
quick fashion, the motorman reversing 
pitch of the blades, while the propeller was 
still revolving, resulting in the thrust being 
reversed, and thus causing the train to come 
toastop. At stations it would be desirable 
undoubtedly to provide a braking rail and 
suitable brake shoes could be projected from 
the sides of the cars to make contact with 
this rail, these shoes being electro-magnet- 
ically or electro-pneumatically operated by 
the motorman. 

An English engineer, Capt. Н. С. Nor- 
rington, 15 a strong advocate of the “sleigh 

(Continued on page 858) 
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P How Window Glass Is Made 





O country in the world uses build- 
ing glass to the extent that we do 
here in America. Ву buildin 
glass is meant window glass, wir 

. glass, opaque glass, and plate 
glass. In the course of a twelvemonth our 
plants are capable of producing 630,000,000 
square feet of this material in divers thick- 
nesses to suit a multiplicity of demands. 
There was a time, and that not so many 
years ago, when all pf this so-called sheet 
lass was manufactured by hand, i.e., 
lown by the lungs of skillful craftsmen, but 
to-day only about 40 per cent of the com- 
imodity is so made. Mechanical facilities 


' of-one sort or another have been invented 


-and perfected which operate more certainly 
and faster than the human worker. In- 
deed, these new facilities enable our fac- 
tories to fabricate in quantity some special 


' dcinds-of flat glass which, until recently, we 


obtained from abroad where cheap labor 
made its’ production commercially prac- 
ticable, » 

In order that it may be plain to the lay- 
man just how far we have progressed by 
the introduction of mechanical agencies it 
might be well to describe briefly the manual 
method which so long dominated the in- 
dustry. As most of us know, the ingre- 
dients for a "batch" of window Flas, for 
instance, are: sand, salt cake, and lime, to 
which is added a small quantity of charcoal 
ог powdered coal as a decolorant. If soda 
ash be substituted for salt cake the re- 
sultant glass is softer and lends itself better 
to machine treatment. 

The batch is melted in suitable rever- 
beratory furnaces, at a temperature of 
about 2,600 degrees Fahrenheit; and a large 
furnace will hold a number of tons of the 
syrupy mass. The initial step in the manu- 
facture of hand-blown glass is to form a 
big cylindrical bottle or “roller.” The pro- 
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By ROBERT С. SKERRETT 


Upper Right.—First Stage of a Flask 
from Which a Cylinder or Roller of 
Window Glass Will be Made. 
Top Left. —Bpiitting a Hand-Blown 


Glass Roller by Tracing a Hot Iron 
Bar Back and Forth Inside It. 
Photo Above.—Great Flasks of Win- 
dow Glass in Various Stages of Me- 
chanical Blowing. At Right, a Rol- 
ler Cut by a Wire Heated Electrically. 
Lower Left.—Dumping a Potful of 
Molten Glass on the Casting Table of 
a Plate Glass Plant. 


cedure is as follows: The "gatherer," armed 
with an iron pipe about 50 inches long, dips 
this tool into the fluid glass in the furnace— 
rotating the tube the while to accumulate 
on its flared end a quantity of the sticky 
stuff. When the "gather" is large enough, 
the worker runs with it to a block of cast 
iron in which there is a half-round recess, 
and revolves the incandescent glass in this 
mold to give it a pear-like shape. A mo- 
mentary exposure to a stream of cooling 
air serves to "set" the gather. Back to the 
furnace the craftsman goes, where he builds 
up more glass.upon the original mass; and 
alter five or six trips of this kind, with inter- 
mittent manipulation: on a wet wooden 
block. with a hemispherical cavity, enough 
glass is thus obtained from which to blow 
a.rollr. Тһе gatherer then passes the 
laden tube to his more skillful fellow, the 
blower. . |- ? | 

The latter transforms the solid bulb of 
red-hot plastic glass into a flask which, 
when the top and bottom are removed, will 
measure from 44 to 62 inches in length and: 
from 14 to 15 inches in diameter. · This bi 
bottle is fashioned by the dual actions o 
the blower's breath and by the elongating 
pull of the glass's own weight, as the oper- 
ative, from time to time, swings the glowing 
body in a pit. When the glass cools and 
di during the process he takes it back 
and reheats it in the furnace. As soon as 
it is soft enough he blows into the flask and 
swings it again. By these successive steps 
the blower produces a cylinder of the desired 
dimensions. His problem is to make sure 
that the vitreous walls are of fairly uniform 
thickness and that his cylinder is straight 
from shoulder to bottom. A capable blower 
can turn out in the course of an hour 9 
rollers of single-strength glass or from 6 to 8 
of double strength. Single-strength glass is 
thinner than the double strength. 
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After the top and bottom ends of the 
flask have been cut off, the cylinder is split 
once lengthwise by means of a hot rod, and 
subsequently flattened out in a furnace 
equipped with a revolving table fitted with 
slabs of fire clay. When the roller has been 
softened by heat it is ironed out by the 
"flattener," who uses a long-handled wooden 
block for the purpose. The flattener is one 
of the most expert of the artisans; and the 
ultimate value of the window glass depends 
largely upon how well he does his work. The 
sheets travel mechanically from the flatten- 
ing furnace into the annealing oven or lehr, 
and their final move takes them to the 
cutting department where the glass is cut 
up into marketable sizes. For shipment it 
is packed in boxes containing 50 square feet 
each. А 
' The machine blowing of window glass 
was essayed in America in the early “піпе- 
ties," and it took the better part of ten 
years to perfect apparatus’ that. warranted 
their adoption by the industry. - Since then 
various improvements have. been made of 
one sort or another, but fundamentally thé 
process is much the same. The melting 
tank, as might be expected, is a bigger one 
than that found in a hand-blowing factory; 
and the furnace may be either directly linked 
with the cylinder-forming apparatus or sep- 
arated from these machines. In the former 
case the furnace is flanked at one end by a 
series of basins, into which the molten glass 
flows continually from the tank, while the 
latter installation requires the ladling-out 
of the glass and its transfer to red-hot pots 
set immediately beneath the blowing equip- 
ment. 

A blowing machine consists of a “саде” 
or framework which directs the up-and-down 
movement of an electrically-driven hoist to 
which is attached, by a pivoted connection, 

(Continued on page 860) 


Motor-less Airplane Flight 


By STANLEY YALE BEACH, Ph.B., Aeronautical Expert 


ROM the earliest times 

man has sought to fit 

himself with wings 
ET and fly as do the birds 

by flapping them or by 
soaring off from a mountain 
top. Otto Lilienthal, of Ger- 
many, was the first man of 
our time to accomplish gliding 
or soaring flight in this man- 
ner. He built a large mound 
or hill off which he used to 
jump when running against 
the wind, and make long 
glides to the terrain below. 
Pitcher in England and Capt. 
Ferber, in France, experi- 
mented in the same manner, 
and all three lost their lives 


























used abroad by many people 
in preference to the railroads, 
and the German insurance 
companies insure the lives of 
passengers, the rate .being 
often included in the fare. 
The somewhat harsh terms 
of the Treaty of Versailles: 
are the direct cause of the re- 
turn to first principles, that 
has occurred in Germany, and' 
hence of scientific advance. 
While allowing the Germans- 
to keep 150 airplanes for com-. 
mercial transport uses, the 
Treaty required them to de- 
stroy all the rest, as well as 
some 40,000 motors. They 
are not allowed to build 


Photo'at Right Shows the Carefully Designed Frame-work or Skeleton of the cg “jam Cantilever ‘‘Motor-less” Monoplane, Which Has Made the Most Remarka! 
lem; 


Flights, Some of Them of Several Miles in Extent. 


thru falls sustained on account of breakage 
of their crude wings or on account of their 
instability. All these early experimenters 
hung from single, double or triple sets of 
wings, when in flight and kept their bal- 
ance by kicking out their legs in one direc- 
tion or another. Finally, Mr. Octave 
Chanute, a French scientist who resided in 
our country, which he had made his by 
adoption, evolved the biplane type of glider 
after many experiments performed for him 
by A. M. Herring, and this was the type the 
Wright Brothers experimented with and 
finally developed into the first power- 
driven, man-carrying airplane. Gustave 
Whitehead, a pupil of Lilienthal, developed 
in this country a monoplane glider that 
always flew en a level keel, and which 
was far more stable in a fore-and-aft di- 
rection than the Chanute biplane type. 
Prof. Langley, too, produced а steam- 
driven double monoplane (one set of 
wings behind a first pair, on a long body) 
which flew about a mile over the Potomac 
river. His full sized machine fell in the 
river on account of faulty launching 
mechanism, and Charles M. Manley, his 
engineer, was almost drowned before he 
extricated himself. 

As soon as Orville and Wilbur Wright 
learned of the experiments of Lilienthal, 
they obtained all his writings and studied 
them with avidity. Recognizing that the 
first essential to gliding was a long slope 
with a wind blowing up it, they selected 
Kitty Hawk, a spot on the coast of North 
Carolina, where there are vast sand dunes 
—veritable mountains of sand. They built 
their “gliders” in the Winter and tried 
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Photo at Left Shows the 
the Seat Provided at the Center, the Two Depending Fly-like Members Forming the 


Lan 
Monoplane in Flight. 


them out every Summer for a number of 
years, each time making improvements. 
Having adopted the Chanute form of bi- 
plane, they improved it and its operation 
in two ways. They lay flat across the 
center of the lower plane and worked the 
biplane horizontal rudder, or elevator, 
with their hands, out in front where they 
could see it, and they devised a method 
of warping the wing tips by sliding their 
shoulders to one side or the other. Thus 
they made the man a part of the machine, 
the transverse or lateral equilibrium of 
which was maintained in a mechanical 
manner, instead of by kicking the legs to 
one side ог .the other as the flyer hung 
suspended. They eventually became pro- 
ficient and were able to make long glides 
off from the inclined surface of the sand 
dunes. Then it-was merely a matter of 
fitting an engine and propellers to keep 
pushing the glider into the air, in order 
to have sustained power flight. They 
found, however, that the biplane acted 
very differently when fitted with a motor, 
than what it did without, and it was not 
till December 19th, 1903, that they suc- 
ceeded in making their first power flight. 
It took them nearly five years to master 
their machine so that they could fly it 
with confidence every time. Even then, 
their first Government airplane fell and 
killed Lieut. Selfridge and seriously in- 
jured Orville Wright, its pilot. With this 
accident, the toll of the air was trans- 
ferred from the glider to the motor driven 
airplane, from which it has chiefly been 
collected ever since. But so safe have 
modern airplanes become that they are 


818 


perer-Aachen Cantilever Monoplane with Wings C ed. The Pilot abe 
ег-. overed. е in 
ding Shoes. The Top Photo Shows the Klemperer-Aachen ‘‘Motor-less” 


airplanes or airplane motors. There- 
fore they have contented themselves with 
gliders. With ample prize money put up 
by the German Air Ministry and aircraft 
constructors, the German Model Aircraft 
and Gliding Clubs have held meets last 
year and this year, at which world’s rec- 
ords have been made. These meets were 
held under the supervision of the “Wis- 
senschaftliche Gesellschaft fiir Luftfahrt” 
(Scientific Society for Aeronautics), and 
they have resulted in Germany carrying 
off all records of motorless flying, just as 
she was first before the war to keep an 
airplane aloft for 24 hours in continuous 
flight. It required the stimulus of war 
before we developed a motor that.would 
equal this record, and last year the F-5-L 
flying boat, propelled by two Liberg 
motors, remained aloft 24 hours and 3 
minutes, which is the record. 


Characteristic German thoroness was 
manifested in both competitions, which 
were open to the world at large, in the 
hope that scientific knowledge regarding air 
currents and their mastery would be gained, 
Engineer Klemperer was the winner of both 
contests with his cantilever monoplane de- 
signed, built and flown by himself, and en- 
tered by the Aachen Aeronautical Society. 


As can be seen from the illustrations, 
this monoplane has very thick wings 
build up of light plywood. The two 
legs forming the undercarriage, the front 
end of the .bódy containing the pilot's 
seat, and the wings form опе unit; the 
body or fuselage behind the wings and 
carrying the tail form the other. Skids 





— ве -- ke қа үз 





are placed at the bottom of the legs or 
streamlined "trousers" for the machine 
to alight ирой and start from, no wheels 
being necessary. The spread is 9.3 meters 
(30 feet), the wing area 16 square meters 
(172 sq. ft.), and the weight empty 57 
kilograms (125 pounds). Altho it weighed 
four times as much as some of the old- 
fashioned biplane gliders such as were 
entered by the Nuremburg Pilot Prepara- 
tory School, for example, it covered 1,830 
meters (6,006 feet) on Sept. 6th, 1920, as 
against 520 meters of the latter, while it 
made a duration record of 2 minutes 22 3/5 
seconds the next day. These world's rec- 
ords of last year were doubled and 
trebled on August 30th, 1921, when Herr 
Klemperer first made.a duration record 
of 5 minutes 32 seconds, and afterward 
a flight of 6,800 meters (4% miles) in 
13 minutes time, during ten of which he 
maintained the 400-foot altitude which he 
had gained in the first few minutes. Start- 
ing from the slope of the Wasserkuppe, 
a 3,000-foot high mountain in the Rhón 
district in western Germany, Pilot Klem- 
perer's machine was off the ground as 
soon as it had been pulled a couple of 
yards against a 25-mile wind by six men 
with:two ropes. . It bounded upward 30 
feet the first second—a rate of ascent of 
20 miles an hour—and' continued to climb 
in a Series of steps for three minutes. It 
flew-toward the village of Trankhof, all 
the while gaining height until, at the end 
of six minutes. it had risen from 325 to 400 
feet above the starting point. It rode 
the air waves. perfectly, maintaining its 
altitudé. while passing over the villages 
of Heckenhofen, Brembach, and Schach- 
ern, looking for all the world like a 
regular motor-driven airplane as it flew 
steadily along. In a long, gradual vol- 
plane, it came to earth at Gersfeld. With 
circles and. figures of eight it covered six 
milés. It had demonstrated the pos- 
sibility of winning the prize of 100,000 
francs for a flight from Paris to Ver- 


sailles without 
а motor, and 
which Gabriel 
Poulain is at- 
tempting to 
win with an 
aviette—an air- 
plane рго- 
pelled by a 
man operating 
a propeller. A 
foot- operated 
propeller 
would un- 
doubtedly be 
of some assist- 
ance in riding 
the air cur- 
rents, but 
future gliders 
will probably 
have a small 
motor that can 
be started 
whenever 
there is need, 
and it is prob- 
able that with 
the help of 
such a motor 


Top— The Zeise 
Monoplane, 
aMotor-less 
German Glider 
With - Auxiliary 
Flapping Wings, 
Showing the 
Birdman Ready 





to Start on a 
Flight. 


such air sail- 
ing or soaring 
may be even- 
tually kept up for hours at a time and 
considerable distances covered.: Thus the 
internal work of the wind will be harnest, 
and -it will not be necessary to carry a 
deadweight load of engine and fuel. Once 
the atmospheric electricity can be caught 
and utilized, a small electric motor like the 
starter motor of one's auto will suffice 
to keep the airplane flying when the air 
currents are not buoying it up. Then the 
dream of Santos Dumont, when he used 
to fly his little Demoiselle, will come true, 
and everybody will be flying íree of 
charge, just as to-day one can attach a 


Double Airplane Parachute 


HRUOUT the war the Germans 

made use of parachutes to enable 

their airmen to escape from disabled 
or burning aircraft. The aviators of the 
Allies scorned to use such safety devices 
and threw their lives away recklessly and 
needlessly, also incurring a great mone- 
tary loss, since it cost from $25,000 to 
$50,000 to train an aviator. 

Before the war was over the Germans 
had started to develop new types of para- 
chutes suitable for use with the high- 
speed airplanes that were rapidly comin; 
into use. In jerking a 220-lb. man out o 
such a machine making over 100 miles an 


hour, there is a 10-ton pul! exerted by the 
parachute—a force it can never with- 
stand. Consequently the new form of 
ring parachute shown herewith was in- 
vented. The big outer ring opens first and 
takes half the strain, checking somewhat 
the fall, but not enough to prevent the 
regular one to moving into its place 
within the ring, Where it forms a single 
huge parachute that drops very slowly 
(about 10 miles an hour) to the ground. 
This new invention has made it pos- 
sible to let a complete airplane with 
its load safely down to terra firma in case 
anything breaks or goes wrong. 





By Means of the New Two-Part or Double Parachute Here Illustrated, pu Loads Can be Released 


Safely from an Airplane in Flight, It is Claimed. The Outer Ring of the Para 
Cap Rising and Closing th 


at the Left, the Central 
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ute Opens First as 


e Opening in the Ring at a Later Stage. 
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Photo at Left 
Shows the Zeise 
Motor-less Mon- 
oplane Starting 
ona Flight. The 
Glider Flights are 
Started from a 


telephone receiver to a tree and hear the 
radio messages that are flashing past. 
Within a week aíter Herr Klemperer 
made his great flight Martens, on a Han- 
over (Próll) monoplane, raised the record 
to 15 minutes 40 seconds, in which time he 
covered 7,200 meters (4% miles). Не 
kept at or above the level of the start for 
11% minutes, and finally landed after 
volplaning 1350 ít. in the last 4 minutes. 
Herr Harth, however, soared for 21 
minutes and was only 40 feet below the 
starting point when he alighted. On Sep- 
tember 6th, he remained aloft 22 minutes. 


Stainless Iron 


The discovery of methods of manufac- 
turing iron and steel which will enable 
those materials to defy rust and stain of 
all kinds is the latest romance of Shef- 
field industry. Iron and steel makers are 
still exploring the possibilities of applying 
the materials to new purposes. 

The extent to which the stainless steel 
has revolutionized the cutlery trade is 
widely known, but stainless iron is of 
equal importance. Both materials were 
discovered some seven or eight years ago. 
Stainless steel was first devised and soon 
after it was found that stainless iron could 
be produced, by much the same process, 
with the exception that a smaller quantity 
of carbon-free ferrochrome was required. 
It is the absence of carbon which elimi- 
nates the liability to rust. Stainless iron 
which is now being made by several Shef- 
field firms, is made by the addition of 
from 10 to 12 per cent of carbon-free 
ferrochrome. Silicon and manganese are 
present with sulfur and phosphorous as 
low as possible. In orde rto eradicate im- 
purities and leave the iron practically car- 
bon free it is generally made with a base 
of Swedish iron, which, is more elastic 
than other irons. The stainless iron is 
melted in an electric furnace. Large 
quantities were made before the war, but 
during hostilities, when munitions were 
urgently needed, and ferrochrome was 
short, its production was stopt. Since the 
armistice the trade has been resumed and. 
is now carried on on a large scale. 
Carbon-free ferrochrome is a very ex- 
pensive ingredient, and it is because less 
of this is needed in stainless iron than in 
stainless steel that the former material 
is the cheaper of the two. 


Quartz—lIts Place in Nature 


By Dr. ERNEST BADE 


INERALS in the form of stones 

and rocks form the solid ma- 

terial of the earth’s crust. By 

far the greater part of the rocks 

like granite are composed of dif- 
ferent minerals more or less closely com- 
bined forming an aggregate of many 
smaller pieces. Other minerals are found 
over a large extent of territory, as intru- 
sions of veins and dikes. Very few are 
the number of rocks which, as limestone, 
consist wholly of but one mineral, and 
cover locally large parts of the earth's 
crust. 

A mineral is not only a naturally 
occurring substance, but it has a 
definite and uniform chemical com- 
position with just as definite and 





Amethyst, 6%” High, from Penna., in the 
American Museum of Natural History, New 


York. 
uniform physical properties. Very 
few of natural minerals are ele- 
ments, by far the greater part are 
composed of a union of two or more 
elements. Gold is found as an ele- 
ment but not invariably so. Lime- 
stone, which is very abundant, con- 
sists of three elements, but quartz, 


which is the most common of all 
our minerals, consists of but two, 
silicon and oxygen in the proportion 
of one atom of silicon to two of oxygen. 

This oxide of silicon, as it is also called, 
is found everywhere. It makes up the 
sand of our beaches, it is found in the 
deserts, it is the principal constituent and 
sometimes almost the only constituent of 
sandstone, and sometimes it is even found 
in the living plant. Here it is part of the 
fibres in the joints of bamboo, in rushes, 
and in some weeds. Under these condi- 
tions the silicon dioxide is taken up in 
water solution and deposited in the cell 
of the plant. Such is the origin of the 
petrified forests of Arizona. 


Quartz is not only found as a soil, but 
as an important constituent in rocks such 
as granites, in sedimentary deposits, such 
as sandstone, and in metamorphic rock 
such as gneiss. A coarse grained sand- 
stone formed thru the cementing together 
of larger pebbles is known as a conglom- 
erate. At the same time quartz is often 
‘found pure as in rock crystal, and it is 
very common in its massive form. 


Rock crystal is widely distributed; the 
best known localities in the United States 
are Little Falls, New York, and Hot 
Springs, Arkansas. They are colorless, 
glassy, hexagonal prisms, usually sur- 
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mounted by a hexagonal pyramid, and as 
such they are placed in the hexagonal 
system of crystallization. As ап addi- 
tional aid in the identification of rock 
crystals their prominent horizontal stria- 
tions on the prism faces may be taken 
as typically characteristic. Since this 
mineral is often used as a gem in rings 
under various names such as Little Falls 
diamonds, etc., its identification is of prac- 
tical value. 


Among the more important physical, 


properties is its hardness which is 7. . As. 









a Topaz. 
by the File. 


To uartz Is Easily Scratched b 
Botto: 4 т Cannot be atch by 


such it easily scratches glass, is not 
marred by the file, and is scratched. by 
topaz, and comparatively more easily by 
corundum and diamond. Its luster is like 
that of glass and its fracture is choncoidal. 
The color is variable. 

It is infusible with the blow pipe. If 
the powdered material is taken and mixed 
with an equal quantity of sodium car- 
bonate and placed in a cavity of charcoal, 
&.élear glass, sodium silicate, will result 
from fusion with the blow pipe flame. 
Acids, with the exception of hydrofluoric 
acid, do not attack it. 

One of the more important varieties of 
quartz, used as a semi-precious stone, is 
the familiar amethyst, which, when cut 
and polished, has a beautiful purple or 
violet color. The Greek word “amethy- 
stos,” “not intoxicated,” is very sugges- 
tive of its origin, for the ancients be- 
lieved that, whoever wore an amethyst 
jewel, would be íree írom the evil of 
drunkenness. 

. The cat's eye and the tiger's eye both 
silica; are also semi-precious stones. The 
former, when cut in a round shape, is 
opalescent while the latter has a peculiar 
shimmer due to the fibrous structure of 
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the quartz. The value ої. adventurine, 
another mineral of this class,.lies in the 
odd luster of this gem which is produced 
by the inclusions of bright particles oí 
yellow or red mica or brilliant scales of 
hematite. х 

' Other common crystalline varieties are 
rose quartz, which is pink in color, milky 
quartz which is white, and smoky quartz 
which is black, due to the inclusion oí 
finely divided and uncombined carbon. 

The crypto-crystalline varieties ої 
quartz аге -characterized ‘by: crystal struc- 
ture, when observed under the 
microscope, and in addition these 
members have a waxy luster. Chal- 
cedony is a translucent amorphous 
quartz material which has been de- 
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halcedony. 


Center Cut: 44. Crystals Showing Typical 
Hexagonal Prisms with Hexagonal- Pyramid 
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posited from aqueous solution. It 
is found lining and filling cavities in 
rocks and stones; .it is often mamil- 
ary, botryoidal or stalactic in struc- 
ture. The red or reddish yellow 
individual is carnelian, the с] 
variety tinted with a trace of 1 
oxide is chrysoprase, and if it is 
speckled with deep blood red or 
yellow dots, spots, and splashes it is the 
heliotrope, or bloodstone. 

The concentrically banded agate and the 
parallelly banded onyx, now partially for- 
gotten, were once in great demand. They . 
are now but seldom found, except in the 
useful arts, where an extraordinarily hard 
and smooth material is required. Agate 
is exceptionally well adapted for mortars 
in which hard substances are to be pow- 
dered, also for polishing and finishing 
stones, and for knife edges in the more 
expensive chemical balances. The onyx 
was a much coveted material for cameos 
in ancient civilization, its variously col- 
ored bands lending themselves perfectly 
for the effective display of the jeweler’s 
skill with his carving tools. And for this 
purpose they are even used today, some of 
the stones being artificially colored and 
the existing colors intensified by simply 
boiling them for months in honey and 
then placing them in sulfuric acid. 

Flint is a dark colored, often black 
opaque quartz, only translucent on the 
edges with a white powdery thin outer 
shell, The lighter variety with a more 
(Continued on page 870) 








Automatic Phonograph Runs on Dry Cells 


NDOUBTEDLY many of us have 
rigged up an electrically driven 
phonograph, but two important 
factors have invariably interfered 
with the smooth and satisfactory 
operation of such electrically driven ma- 
chines. The first is the fact that battery 
motors of the usual type are notorious 
devourers of electrical energy; while in 
the second place, it has been difficult to de- 
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The specially designed electric motor and 
governor takes only about 1/10th ampere 
from the battery of six dry 
cells, and this battery will 
play upwards of 2,000 stand- 
ard disk records. This ma- 
chine is unique in that it will 
play anywhere and it re- 
quires no electric light serv- 
ice for operating the motor, 


The Electrically 
Operated Phono- 
graph Derives the 
Energy for Ње 
Motor from Six 
Dry Cells. These 
Cells Have Under 
Actual Test Played 
Over 2,000 Records. 
By Means of a Very 
Clever Governor, 
the Speed of the 
Machine is Kept 
Absolutely Constant 
The Special Repro- 
ducer Plays Every 
Make of Record 
and the Machine 
Repeats a Record 
Automatically as 
Many Times as the 
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velop a satisfactory governor which would 
maintain a constant speed of the record 
turn-table. 

The accompanying illustration shows 
ene of the most interesting electrical 
phonographs "ever. developed. апа the 
editors have had the opportunity of hear- 
ing it play. They have also seen the re- 
ports showing how rhany records the ma- 
chine will play on one set of six dry cells. 
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as it has its own battery, 
thus eliminating the everlast- 
ing cranking of the spring 
motor. In a test conducted 
at the Stevens Institute of 
Technology and.in the report on these 
tests by Professor Louis A. Hazeltine, pro- 
fessor of electrical engineering at that in- 
stitution, it js stated that this electric 
phonograph, invented- and developed by 
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Mr. James T. Sibley, has'a more uniform 
speed and, therefore gives a more uniform 







































tempo, than is obtained with spring driven 

phonographs. He further states that in 

his opinion, the unique principle of govern- 

ing the speed as employed in this electric 
(Continued on page 862) 


Denizens of the Ether 
By HAROLD F. RICHARDS, Ph.D. 


NE of the most amazing develop- 

ments of modern scientific ге- 

search is the discovery of the róle 

^ played by the e/her in the trans- 
mission of energy. Ordinarily one 

thinks of light, X-rays, radiant heat and 
Hertzian or radio waves as distinct and 
unrelated physical phenomena. The fact 
is, however, that if we exclude sound and 
the corpuscles shot from radioactive bodies, 
we can say that all radiations consist of 
electromagnetic pulses in the ether, are 
of exactly the same nature, travel at the 
same speed and differ only in wave-length. 

Everyone is familiar withthe colors seen 
when white light is spread out into the 
rainbow spectrum by use of a prism or 
diffraction grating, and knows that these 
colors are due simply to the sorting out of 
the different wave-lengths contained in 
the white beam. We fall into the habit of 
considering this range of wave-lengths as the 
complete spectrum, yet the diagram graphi- 
cally suggests;how small a part of the whole 
electromagnetic spectrum is due to visible 
rays, and how comprehensive a series of 
experiments is required for its complete 
examination. The diagram is not drawn 
to scale, for the range of wave-lengths is so 
enormous that a- very long sheet of paper 
would be required to exhibit accurately 
thé proportions of the spectrum embracing 
the various forms of radiant energy. 

An especially interesting fact about the 
electromagnetic spectrum is that a rela- 
tively small difference in wave-length may 
produce a very pronounced change in the 
effect of the rays. A wave one-sixteenth 
as long as the shortest radio or Hertzian 
wave will affect our instruments as radiant 
heat, and not.as a wireless mé8sage. Heat 
rays occupy a long range of wave-lengths 
in the spectrum and emerge suddenl 
into visible light, as the wave-length is 
gradually diminished. A wave five-sixths 
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as long as the red ray will affect the eye 
as green, and a further reduction of 25 per 
cent in the wave-length brings us to the 
shortest visible. violet ray. Тһе ultra- 
violet rays which follow do not affect the 
retina but produce an intense chemical 
action upon a photographic plate. Ultra- 
violet rays are approximately 700 times as 
long as X-rays. This comparatively small 
change in wave-length is accompanied 
by the appearance of new properties, such 
as the power of penetrating the human body, 
of exciting fluorescence and of ionizing a 
gas so as to make it a conductor of electric 
currents. Gamma rays from radium are 
one-tenth as long as X-rays and possess 
much greater penetrating- powers, being 
able to pass thru thirty inches of solid iron. 
There is still another radiation, of shorter 
but unknown wave-length, which is termed 
the penetrating radiation from the sun. 
To these rays are attributed the peculiar 
ionization effects observed within a vessel 
which is adequately protected against the 
most penetrating known radiations, and 
the researches of Stormer indicate that they 
are intimately connected with the aurora 
borealis. 


Besides the fact that all these different 
forms of radiation consist of electromag- 
netic vibrations in the ether, we must note 
that they possess two other points of simi- 
larity. One is that they are all trans- 
formed into molecular heat when absorbed 
by matter, and the other is that they travel 
with the same speed, namely 186,000 miles 
per second. Comparisons are inadequate 
to furnish any concrete conception of this 
velocity, but nevertheless it is interestin 
to observe that an airplane moving wit 
the speed of light could encircle the earth 
44 times іп one minute. Probably the 

leetest quadruped known is the Mongolian 


(Continued on page 863) 


Spring Heels Replace Rubber Ones " ^ 





Easy Walking with Spring Heels. These Heels are Made of Steel and Fitted Inside is a Spring Attached to a Ground Pad. 
Raise the Foot After the Completion of Each Step and a Spring-lik 


The rubber heel industry may possibly 
get a severe jolt, if the “reams of our 
friend, the English inventor, who has 
perfected the spring hee! here shown, 
come true. The actua! photograph in 
the upper right hand cor--: of the illus- 
tration shows just how the new spring 
heel looks. We have not iried walking on 
springs since we grew' ip, but we have 
a somewhat neryous recollection of having 
tried to walk about on springs nailed to 
the heels of our shoes, which springs the 
gang purloined from a nearby railroad 


о 

Silo 

PIONEER in the field of vo- 

А сва appears іп the per- 
son of Miss Elizabeth Stokes, 

of Chicago. For the past three 
summers, during her vacations, she 
has used the silo of W. J. Probert, 
near Dousman, Wisconsin, for her 
private studio. It was discovered 
but recently by editorial friends, 
and now they’re “telling the world.” 


‚ She sees nothing startling in this 
latest innovation for the musical 
world, and declaims as follows: 


“Why all this comment about 
singing in a silo? Because I spend 
my summer vacations on a farm, 
and practice my singing in a silo, 
my friends tease me and smile in- 
dulgently, as if humoring an eccen- 
tric. 

“A silo is the most honest, un- 
biased critic I have found. It clar- 
ions forth my vocal faults and faith- 
fully echoes my vocal virtues. I 
use it as a huge resonator, in much 
the same way a piano sounding 
board is used. 


“Sing I an unsteady tone (per- 
ish the thought!) the vibration 
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yard. We do not mean to say that spring 
heels are not all that their inventor claims 
for them, but as aforesaid, we are just 
wondering how it feels the first time you 
leave your doorstep and take a spring 
walk. Quite possibly the inventor has ar- 
ranged the moving part of the heel and 
the spring so that it will not wobble, but, 
unless this is done, it is a very ticklish 
job to try and stand up on two springs no 
matter if they are quite short. And as 
one waks, the tendency to throw the 
weight in several different directions is 
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The Tendency of the Springs is to 


е Walk Can be Attained, it is Said. 


very noticeable ordinarily speaking. Com- 
mercially considered, we doubt whether 
spring heels such as this, would prove 
any cheaper than rubber heels, and unless 
the material used in making them was 
non-rusting, there would be an objection 
to them on this score. Mr. Paul, one of 
our able staff of artists, has shown his 
conception of how we will walk, or rather 
hop, along the street when the spring heel 
has taken hold of us. Possibly this may 
suggest an idea to toy makers for devel- 
oping a spring heel for the kiddies to 
amuse themselves with. 


Opera 


wavers slowly to the top of the 
silo, and gives back a weak unsteady 
reply. Sing I a clear free tone, it 
vibrates instantly at the to 
continues a few seconds after I 
have ceased singing. An imperfect 
tone tan hardly be heard outside 
the silo. My pure tones... Well, 
I have been heard more than half 
a mile, so the country folk said. 
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Notes Swelled and Amplified in 
Fashion, She Says, and Some of Th 


Were Heard Over One-Half .Mile Away. 
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"The silo I practiced in is made 
of concrete, thirty-six feet high, 
with a concrete and iron dome. It 
-faithfully reproduces and magnifies 
| the perfect tones. - 


"You who are practicing singing 
would do well to leave your vanity 
at-home, and go to work with the 
echo in the silo. It will give back 
exactly what you send it."— Terence 

incent. ` 
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Loading Coal Miete, Into a Car, Showing How Well They Stand the 


riais of Transportation. 





Open Working of a Coal Mine in Germany, Mechanical Shovels. Extracting 
Coai Adapted for Briquette Making. ә 


Briquette Fuel of Europe 


Tourists in Europe, including those’ of 
the book variety, are familiar, often un- 
pleasantly so, with the briquette fuel used 
on the railroads. The systematic economy 
of Europe does not look with favor on the 
wasting‘of any kind of coal, and the idea of 
throwing coal dust away into the culm heap 
is not approved there. The briquettes are 
made by pressure with a cementing mate- 
rial, and the result of the treatment takes 


16-Cylinder Aviation Engine 


The new aviation engine shown in the 
accompanying illustration has been de- 
veloped by an engineering concern of 
Buffalo, N. Y., and is remarkable in the 
fact that it comprises four sets of four 
cylinders placed 90° apart or 16 cylinders 
in all. It is firmly believed that this en- 
gine will surpass the famous Liberty 
motor in the horse-power: developed per 
pound of engine weight. This engine, 
altho not developing as much horse-power, 
in its present design, as the new 1,000 


horse-power British airplane engine, 
marks a new departure in American en- 
gine design. 


The cylinders are fitted with specially 
designed exhaust ports to admit of carry- 
ing out the burnt gases from the cylinders 
very rapidly, and overhead valves are em- 
ployed as can be seen from the photo. 
A special carburetor system has been de- 
veloped for use on this engine, so as to 
supply the four sets of cylinders with an 
even flow of gas and air at all times. 





the form of little bricks, some four or five 
inches in diameter, which can be shoveled 
about, can be loaded, and discharged from 
cars without going to-pieces. 

In the briquettes. there can be utilized 
coal of dustlike fineness, nothing need go to 
waste. One of our cuts shows the open coal 
mines in Germany, whence some of the 
‘briquette coal is taken. In the case illus- 


trated, the coal lies above a hard stratum of 
rock.. Shovels on.an endless-chain are oper- 
ated by power, and scrape off and load the 

ulverulent coal into cars. There are some 
arge pieces mixed with the fine. The cars 
take it to the shop where the fine stuff is 
sifted out and made into briquettes, whose 
appearance can be seen in the cut, showing 
the loading of the briquettes for trans- 
portation. 


Electricity from the Wind 





A New Design of Windmill Electric Generating Plant Is Shown in the Two Illustrations Above, 
It Represents a Very Compact and Efficient Unit, and Is Provided With a Clever Speed бота 
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A Buffalo- 
New York Con- 
cern Recently 
Completed 
One of the 
Most Powerful 
Aviation En - 

ins Ever 

uilt in Amer- 
ica. This En- 
gine Has Six- 
teen cylinders, 
and it Is Firmly 
pu That 
urpass 

the Liberty 
Motor in Horse 
Power Devel- 
oped per Pound 
of Engine 

Weight. 
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The photographs herewith show a new 
windmill electric generating plant іп- 
stalled on the roof of a barn. Of course 
the wind wheel should be erected at a fair 
altitude, so as to take advantage of all the 
wind currents possible. This particular 
generating outfit has been specially de- 
veloped and perfected so that by means 
of a clever speed governor which com- 
pensates for changes in the pressure of 
the wind, a constant voltage is obtained 
at the dynamo. Farmers and suburban 
dwellers everywhere are interested in any 
such plant as this, for the reason that 
there is no tax to be paid on the use of 
the wind. 


The power in a gale of wind even tho 
blowing at a velocity of but 20 to 30 miles 
an hour, is quite surprising indeed; a 12 
to 15 ft. diameter wind wheel will develop 
several horse-power when the wheel is prop- 
erly designed and arranged. Many farm- 
ers use electric wind-mill, power plants, 


The Vibrator of Death 


By HAROLD F. RICHARDS, Ph.D. 


LON HOPKINS cast me a side- 
long twinkle as - Flocon came 
into our room at the Hotel Mon- 
dain, suggestive of a previous 
conjecture of his that had struck 

the truth. Only one who had írequent- 
ly seen the Chief of the Service de là 
Süreté could have read in his impassive 
countenance that at last he had found 
a pool too deep. Once before I had 
noted that general darkness on his face, 
like a black veil fitted over-the marble 
features of a bust, so I let fall the lid 
of my steamer trunk; it was now quite 
clear that the four-ten would leave with- 
out us. Flocon plumped his fat body 
down upon the trunk, and his moustache 
twitched nervously as he addrest Elon. 

"Hopkins, you've got to help us," he 
began abruptly. "We can't locate the 
source of the radical propaganda that is 
tying up the country, and Camproger 
said a week ago that I'd have to get 
either action or help. I guess it's the 
latter." _ 
~ Elon’s blue eyes twinkled, but his 
features remained motionless. 

"And Marie Denbaule?” he queried, 
looking. up from his pipe. 

“I’m coming to that replied Flocon 
smoothly. “Three weeks ago the ship- 
builders struck at Cherbourg, and two 
days later, the potters at Limoges; then, 
in rapid succession, the principal indus- 
tries at Nantes, Bordeaux, and Lille. 
Rouen, Rennes, Angers and Tours are 
tied up tighter than a drum. But the 
strange feature of the situation is that 
the workers gave no indications of dis- 
satisfaction until this infernally clever 
propaganda began to flood the country. 
We have a score of local leaders in jail, 


for they've been waxing positively revo- 
lutionary, but we can't find the focus 
of infection. Camproger thinks it's 
a political plot. Gaudet has been ab- 
sent from the Chamber for days at a 
time, on and off for the last month. 
We've tried to trace his movements, but 
my best men lose him." 

“He is the leader of the Left, isn't he?" 
asked Elon. 

"Yes. He expected to be the next 
minister, but the work of the Conserva- 
tives at the peace convention was too good 
to be overlooked, and Camproger got in. 
Since then Gaudet has been strangely 
quiet, and the Conservatives had things 
all their own way until these strikes be- 
gan. In the last three weeks the con- 
fidence majority has shrunk from 497 to 
28, and Camproger told me this morning 
that his cabinet will fall in two weeks, 
if we can't stamp out this propaganda." 

"It appears obvious, Flocon," interpo- 
lated Elon, eyeing the tip of the Chief's 
nose with aggravating calmness, "that 
Marie Denbaule is doing more good than 
all the government forces. She seems 
to exert a tremendous influence upon the 
people." 

"She is known for her personal mag- 
netism," responded Flocon, as if he be- 
grudged the tribute, "and no one can 
deny the qualities of her mezzo. Yes- 
terday the steel-workers in Nevers went 
back, to a man, after she had sung and 
spoken to them. And she will not stop, 
despite the threats against. her.” 

“You are providing her with ample 
protection,  Flocon?" queried Elon. 
“Her voice is one in a generation.” 

"Camproger insists upon it. Since 
she will not stop appearing before the 


(Continued on page 871) 
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truggl 
the Switch, but Saw 
Vault Inside the Enclosure and 
Shut It Off. Denbaule's Cries Had 
Ceased, and Now Jets~ of, Red 
'Spurted from Nose and Mouth." 
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. Small Electric Auto De Luxe 


The Electric Automobile for Commercial Delivery of Packages Holds Considerable 






The Photos Show Two Types of a New Electric 


Automobile Recently Brought Out by an 
erican Manufacturer. It Sells for $1,200 
and Is Particularly Well Built. її Has a 
Radius of 60 Miles at a Speed of 15 Miles an 
Hour. It May be Housed ina Space Measur- 
ing 4 by 8 Feet. The Auto Is Propelled by 14 
Storage Ba Cells Operating an Electric 
Motor of About 1 1/7th Horse-Power. 


We illustrate a miniature electric motor 
car, which is supposed to embody economy 
and ease of operation to a high degree. 
It has а very short wheel-base, 65” and 
its tread is 35", so that it can be used іп 
contracted places, as in factory yards and 
the like. .This wheel-base is over three 
feet, less than that of the full-sized auto- 
mobile,.and its tread :5 over a foot less 
than the same dimension in standard cars. 


$300.00 Prize 


The Simplest Radio Outfit 


GREAT change has recently 
come about in Radio. Due to 
the activities of the Radio tele- 
А. phone, it is now possible for 
every layman to hear daily Radio lec- 
tures, Radio music, jazz, opera, etc., if 
he has in his possession even the cheap- 
est Radio receiver. Due to the activities 
of the Westinghouse Company who have 
Radio telephone broadcasting stations at 
Pittsburgh, Pa., Newark, N. J., Spring- 
field, Mass., as well as Chicago, Ill., 
from which the Company is sendin 
every day from 10 A.M. to 10 P.M. al 
sorts of entertainment, people in all 
walks of life have become aroused to the 
wonders of the Radio phone. 

The editor's desk has become flooded 
with letters from laymen who wish to in- 
stall a simple radio outfit, and being non- 
technical, they do not know how to go 

.about it. Of course, they can go in the 
opén market, and buy outfits and ар? 
paratus, but many cannot afford the 
price, or do not wish to invest much 
money until they have given Radio a 
thoro try-out, and have become con- 
vinced. Once they reach that stage, 
they are ripe to buy expensive apparatus. 

It is like the amateur photography 
game. A novice does not buy a $75.00 
camera as a rule, but starts in with a 
camera costing a few dollars, often a dol- 
lar camera will do. 

The editors of Science and Invention 
desire to convert this year thousands of 
people to the Radio game, and in order 
to do so they wish to make it easy and 

inless (to their pocketbook) to them. 
ence our big prize offer “Тһе Simplest 
Radio Outfit.’ 


GL 


Favor Among Department Stores and Others. 
Autos Is the Simplicity of Drive and also They do not Permit of Racing, as Is so 
Frequently Done. by Irresponsible Drivers of Flivvers. 


storage battery which gives it a radius of 
action of 60 miles at 15 miles an hour. 
It weighs only nine hundred pounds. It 
can be parked in a very small space, one 
of four by eight feet area is sufficient, as 
its overall length is 95", and overall width 
is 425". 

A charging equipment for alternating or 
direct current is part of the standard 
equipment, so that the battery can be 
charged at home. It turns with an extreme 
radius of 152" to allow for body clear- 
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a telephone receiver, a tuning coil, an 
aerial, and a ground. As the Westing- 
house Co., for instance, is sending on a 
wave length of 360 meters, it would seem 
desirable to have a tuning coil, or a tun- 
ing appliance to tune in to this wave 
length. It would also be desirable to 
bring in the Arlington time signals, ship 
reports, etc., and therefore, we need 
some sort of a tuning device. 

What we want is a home-made outfit. 
The prizes will be given to those sending 
in the best designs of simplified apparatus 
that can be made by anyone, with tools 
found at home. Bear in mind that this 


1st Prize $100.00 in Gold 
2 Prizes 

each of 50.00 ** “ 
4 Prizes 

each of 25.00 ** “ 


Total, $300.00 
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contest might be called Home Radio 
Contest. It should not be necessary to 
buy apparatus with the exception, per- 
haps, of the telephone receiver. All the 
other apparatus should be made by the 
average man knowing nothing whatsoever 
of Radio, and little about mechanics. 
Simplicity must be the keynote, but of 
course the outfit must work. The outfit 
may be mounted on a board, encased in a 
box, or any other way, all at the option 
of the designer. In no instance must the 
total cost of the entire outfit be higher 
than $3.00. To win the first prize, we 
make the condition that the author must 
have built the outfit himself. 1t must have 
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Contest 


ne Excellent Point About Electric 


ance—the wheels follow a circle of 144” 
radius. The body is metal panelled with 
wooden frames. Тһе motor is rated at 
24 volts 35 amperes, or about 1 1-7th 
horsepower and is driven by 14 storage 
battery cells. The battery is of 123 am- 
pere-hours capacity. A drum-type con- 
troller gives 3 speeds forward and re- 
verse. It is good for a load of 500 lbs. 
dead weight. Two styles of pleasure and 
one style of delivery cars are being made 
at ptesent. 
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been tested by him, and must work satis- 
factorily in all instances, in proof where- 
of the editors request a photograph of the 
outfit, and reserve the right to ask for 
inspection of the outfit, if this should be 
necessary. The smaller the outfit, the 
better the editors will like it. Also the 
cheaper it can be constructed, the better 
the chance to win the prize. It is imma- 
terial from what the outfit is constructed, 
and this will be left to the designer. 

While it is not absolutely necessary 
that a model be submitted with your 
entry, we venture to say that the judges 
would rather like to see a model, as it is 
often much simpler to judge an idea if 
you have the actual article before you; 
this is not absolutely necessary, but de- 
sirable. In all events a complete sketch 
must be furnisht by the contestant. 

No manuscripts entered in this contest 
can be returned. We reserve ourselves 
the right to publish all worthy ideas, 
which did not win a prize by paying reg- 
ular space rates. In publishing the vari- 
ous ideas, all the rights revert to the 
publishers. Use only one side of the 
paper for writing and keep sketches on a 
separate sheet. No penciled matter can 
be considered. More than one idea may 
be entered by contestants. The contest 
is open to everyone, radio clubs included, 
except manufacturers of wireless appara- 
tus. All prizes will be paid upon publi- 
cation. 

This contest closes at noon, February 
15th, and all entries must be in at that 
time in order to be qualified. Should 
two contestants submit the same idea, 
the same prize will be paid to both. 

Address all communications to Editor, 
“Simplest Radio Outfit,” care of this 
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Do We Need Eye-glasses? 


By JOSEPH H. KRAUS, Staff Medical Expert 


ODAY may 
rightly be 
called the 
eye-glass age, 
when the 
craze for wearing 
eye-glasses is very 
similar to the tooth 
extraction craze of 
a few years ago. 
People all around us 
are heard to exclaim, 
“T can’t see a thing 
without my glasses,” 
or “My sight has 
gone back on me.” 
For quite a num- 
ber of years Dr. 
William H. Bates, 
of New York, has 
been curing individ- 
uals afflicted with all 
sorts of eye troubles 
and defects, discard- 
ing the prescription 
of eye-glasses en- 
tirely and restoring 
normal sight with- 


out any operative means. This assertion 


may sound rather surprising, but here are 
a few facts which will bring the reader to 
the point of realization of the magnitude 
of his work, and at the same'time make 
him look into the subject with a little 
more than passing interest, if he or she 
is condemned to wear glasses by the 
oculist’s order. At Grand Forks, N. 
Dak., where Dr. Bates’ method is now 
in vogue, the children in the Public 
Schools have less than one per cent eye 
defects. In other words, out of every 
one hundred children only one, for ex- 
ample, will have any difficulty with his 
eyes, whereas prior to the introduction 
of his methods and their general adapta- 
tion, eight per cent defects were the 
usual condition. In 1913, one thousand 
children with defective eyesight in the 
Public Schools of New York, regained 
normal vision by the same system. In 
one class alone where there were twenty- 
seven children with defective sight, all 


Actual Photographs of a Case of ‘Squint Еу 
Remarkable Change іп the Individual After Such Treatment Had Progressed for a Short Time. 


Subsequent Photos Show Even More Perfect Alignment of the Eyes. 





improved, and twenty-five out of. the 
twenty-seven were absolutely cured. In 
addition one incorrigible and one truant 
became good students. 

It is not to be assumed for one mo- 
ment, that Dr. Bates has a rather far- 
fetched idea upon which he is basing his 
work.- He has conducted a series of ex- 
periments extending over a period of 
more than 30 years, during which time 
the Helmholtz theory of visionary ac- 
commodation has been absolutely dis- 
proven. 

Before considering Dr. Bates' exer- 
cises, with which he has been able to 
secure such remarkable results, we will 
study for a minute the Helmholtz theory 
and its absolute disproof. Roughly, the 
cye consists of the eye-ball which may 
be likened unto a camera. Parallel rays 
of light entering the eye first strike the 
cornea which bends the ray, partially 
focussing it. The cornea is on the outer 
surface of the eye in front of the lens 


ACCOMMODATION 
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е Images of a Candle Reflected in the Eye. In 
іа, 


Lens. 
low, We Have Two Circles Showing How the 


4 the Eye Cha During Rest and Accommodation. 
«la Be Exe TET ence in Distances and Size. 
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s at the Extreme Left We Have the Candle Itself, Then Its Reflection 
on the Cornea. Further to the Right Another Reflection on the Outer Surface tes. 
of the Lens and at the Extreme Right a Reflection on the Inner Surface of the 
Helmholtz, Thickens. Be- 


In Accommodation, the Lens, According to My Tee tie ee ne 
imag uares Re - 


HYPERMETROPIC 





One of These Schematic 


Note the Differ- 
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e” Treated by Manipulatory Exercises. 


and is similar to a 
watch glass. The rays 
of light then pass 
thru the lens itself, 
some of them being 
cut off by the dia- 
fram known as the 
iris. They then itn- 
pinge upon the re- 
tina if the eye -is 
properlyfocust 
where, due to certain 
changes, we receive 
our sense of vision 
by means of the op- 
tic nerves connecting 
with the brain sight 
center. 

According to the 
Helmholtz theory of 
visionary -accommo- 
dation, the lens of 
the Єуе -сһапрез. its 
shape‘ so that it 
bulges and 15 con- 
siderably thicker 
when the eye is directed at an object 
close to it, whereas when the eye is at 
rest the Jens is conceded to be narrower. 
Helmholtz happened upon this discovery 
by watching the images reflected in the 
eye. This result and how it was obtained 
is shown at the left of our illustration. 
When the eye is at rest, there are three 
distinct images which may be seen in it: 
one on the front of the cornea; the other 
on the front of the lens; and the third 
observed by Helmholtz supposedly on the 
back of the lens. The eye then accommo- 
dates itself and the lens thickens or so 
Helmholtz concluded, and the result is that 
the distance between the erect image 
on the front of the lens and the inverted 
image on the back of the lens, becomes 
greater. At the same time, the image 
on the front of the lens decreases in 
size. Helmholtz then ascribed these 
findings to a change in the thickness of 


(Continued on page 857) 
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Normally, or When tho Ere is at Rest, the Focussing Point of Nearby 


the Normal, and the Near си Eye Shown Schematically Together With 
the Rays of the о: 


int of Formation of Images. 


Shall I Таке Up Engineering? 


The Duties, Salaries and Opportunities in Engineering Today 


Ву Н. WINFIELD SECOR 


Associate Member of American Institute of Electrical Engineers t 





NGIN EER- 
ING is claim- 
ing more stu- 
dents in our 
technical 
schools and colleges 
each year, as the fea- 
tures and emoluments 
of the engineering pro- 
fession are making 
themselves better 
known to the public at 
large. One of the first 
things you may have 
to decide is whether or 
not as a young man or 
as a father of a preco- 
cious child, you really 
believe that engineer- 
ingwould prove the best 
vocation. It should be said at the start that 
the engineer—no matter whether electrical, 
civil, or mechanical, is always a student. By 
this is meant the fact that every branch of 
engineering has changed and is changing 
constantly, and, therefore, the engineer who 
aduated ten or twenty years ago, has had to 
p abreast of the times, and the change in 
design; in methods, and in machines, by read- 
ing theengineering society proceedings, besides 
the various journals covering his particular 
technical field. There have also been a great 
Host_of new engineering books brought out 
Р in the past ten years,” 
S and of course these hel 
to develop the engi- 
neer's abilities to a 
marked extent. You 
often hear people speak 
. of an engineer ina much 
lighter vein, than when 
they speak of a medical 
doctor, for example, but 
if they really knew of all 
the hard work, especially in mathematics and 
pons that the engineer has absorbed in 
is four to six years at college, they would 
never speak of him in such a fashion. 
Having further made up your mind that 
to be a successful engineer means good hard 
study and also a close observation of ma- 
chinery and plants of interest in your selected 
branch of engineering, the next important 
point to give thought to would seem to be 
as to which class of engineering is the least 
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Where Electrical Engineers A; Their Knowledge—Testing Large Motor-Generator Sets at 
ay, Electric Plant, Schenectady. N. Y. 


crowded. Of course if you have made up 
ош mind thru experiment ahd study p 

aps, it would possibly be advisable to follow 
the branch of engineering which you like best. 
At the present time, for example, mining and 
chemical engineering as well as civil engineer- 
ing, would seem to present unusual oppor- 
tunities for some years to come, for the very 
good reason that not everyone thinks that 

e would like these very promising profes- 
sions. More in detail will be said anon with 
regard to the work of each of the different 
classes of engineering. Some people entertain 
the idea for instance, that they would not 
like to become a civil engineer, for the reason 
that they have frequently seen a hearty- 
looking young man surveying and of course 
drest rather roughly with heavy clothes and 
high leather shoes, finishing off perhaps with 
a woolen cap such as we used to wear when 
we were kids. The same holds true of mining 
engineering, many people thinking that this 
is a rough and ready sort of job and that it 
does not pay particularly well, and so it 
goes. 


SALARIES PAID ENGINEERS 


Nowadays of course it is not so much the 
idea that we would like to graduate as a 
brilliant electrical or mechanical engineer, as 
it is-—‘‘how much salary will I get, and can 
I support a wife and a motor car?" In one 
of the large electrical plants in New York 
City, as well as in several other parts of the 
country, excellent opportunities are given to 
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Where Steam and Electri- 
cal Engineers Meet— Test- 
ing Steam Turbine Driving 
A. C. Dynamo. 


student engineers dur 
ing the summer months 
and also for young grad- 
uate engineers to famil- 
iarize themselves with 
actual commercial engi- 
neering workand duties. 
They are not paid a 
fabulous salary to start 
with, but they do obtain 
a very fine insight into 
the practical aspects of 
their chosen profession. 
The old saying, which 
has a considerable germ 
of truth in it, is, that a 
college graduate is not 
really valuable until he 
has learned to apply 
practically the great 
wealth of knowledge he has accumulated in 
the university. Usually the graduate engi- 
neer, if he is thoroly observant, will have 
adapted himself to the work-a-day world in 
from one to two years, and it may be several 
years before hecancommand a salary of more 
than $3,000 to $4,000 per year. Young engi- 
neers receive salaries all the way from $50.00 
per week up to $200.00 
upon their individual abilities, the concern 
they are connected with, and many other 
factors. There has been a period of great 
depression in every line of activity, and the 
engineering profession ; 
was no exception, in the 
two years following the 
close of the World War, 
when thousands of en- 
gineers who were in the 
Army came back home; 
building operations and 
work in general took a “ 
big slump. This of 
course meant a reduc- 
tion in salaries ail around, and a man who 
might in better times have easily commanded 
asalary of $5,000 to $7,000 per year or more, 
had to be satisfied with half this amount. 

It has been recognized for some time by 
the engineering societies, that their members 
were not paid their true worth as compared 
to other professional callings, such as the 
lawyer or doctor for example. But the public 
is awakening to this fact. 

(To be concluded in next issue) 
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Fortunes from Little Things 


By CHARLES FREDERICK CARTER 


-O-O-O! Ain't that cute! What's 
it for?” After the man, who ex- 
hibited the first flashlight ever 
seen in public, had answered this 
question several thousand times 

at the New York Electrical Exposition 
some twenty-odd years ago he got mad, 
put on his hat and went home. Pre- 
sumably he stayed there; for nothing 
further was ever heard about him of suffi- 
cient importance to have been preserved 
in history. Even his name has been for- 
gotten. But his invention lived after him. 
Rather ! 

Perhaps a few comparative statistics 
may help to show how very much alive 
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No. 7. Big Fortunes 
from Flashlights 


possible, but they proved it on paper. 
And any way, they said, the public didn’t 
want them. 

The first man to make flashlights knew 
nothing about electric lamp manufacture, 
and not any too much about other fea- 
tures of the business; but he opened a 
shop in which he was the only workman 
in Providence, R. I., where he would make 
up as large a stock as he could carry, 
then he would take them to New York 
and deliver them to buyers. 


dry-cell battery 500 per cent. more eff- 
cient than the earlier forms, and third, 
transfer of the management into the hands 
of a corporation with the enterprise and 
capital to develop the product on scientifit 
lines. 

The flashlight consists of three princi- 
pal parts: The case which carries the 
switch and becomes a part of the circuit, 
the battery and the lamp. The battery is 
in three parts: A zinc cup, a carbon, and 
an electrolyte. Service of the battery de- 
pends on the depolarizing action of the 
“bobbin,” composed of a mixture of man- 
ganese dioxid and grafite formed about a 
carbon electrode, The bobbin is wrapt in 





Fortunes Have Been Made from Flashlights—Those Simple Little Battery, Switch and Lamp Combinations That Everyone Uses Today from the Child Down to Grand- 


dad. 
Threatene 
*'Seven 


the electric flashlight is today. Every- 
body has heard about the much-advertised 
electric toaster. Well, sales of that handy 
addition to the breakíast table last year 
aggregated $2,400,000; the still more ad- 
vertised electric flatiron, $17,500,000; 
bells, push buttons, annunciators and such 
like, $5,000,000; other electric miscellany, 
such as curling irons and special heaters, 
$3,000,000. In the same year sales of 
flashlights and their batteries aggregated 
$20,000,000! Looks as if people had 
found out what the cute little things were 
for, doesn’t it? 

If you want to know what the flashlight 
is for, just ask any man who served in 
the Army or Navy during the war. The 
flashlight was to be found literally every- 
where back of the “first line.” Truck 
drivers used them to avoid shell holes, 
and in making repairs. At first aid sta- 
tions they were as important as the sur- 
geon’s knife. Around ammunition dumps 
and elsewhere they were indispensable. 
All sentries carried them to identify per- 
sons passing the lines. Roosevelt carried 
flashlights into the African jungle and in 
South America. Peary carried them to 
the North Pole. The American seaplane 
N-C 4 carried a flashlight across the At- 
lantic. A flashlight has been used to lure 
a bug out of a child’s ear, when no other 
means would serve. There are literally 
thousands of uses for the flashlight for 
utility, convenience and protection. In an 
emergency it has no competitor. 

Yet the self-contained, portable electric 
light had such an exceptionally hard row 
to hoe at the beginning of its brilliant 
career, that it came near being abandoned 
altogether. When asked if they could 
make a tiny lamp for 3.8 volts, lamp 
manufacturers not only said it was im- 
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They Have Saved Many Lives and Thousands of Dollars in Preventi 
by Dark Cellar Stairs. Simple, Yes; but It Required Genius an 
ges of Flashlight-hood” are Here Illustrated by the 


The next step in the process of evolu- 
tion was when the American Electrical 
Novelty and Manufacturing Company was 
formed to make flashlights. In 1909 this 
developed into the American Eveready 
Company, which in 1913 became a sub- 
sidiary of the National Carbon Company 
which is now a subsidiary of the Union 
Carbide and Carbon Co. Now flashlights 
are made in a seven-story factory in 
Long Island City with a floor area of 
350,000 square feet of the most advanced 
modern construction. Here two thousand 
men and women -are kept busy turning 
out flashlights and batteries, or rather 
they watch automatic machines do the 
work, while they draw pay for it. 

The name “flashlight” has stuck to all 
forms of self-contained portable electric 
lights because the first ones could produce 
nothing more than a flash. Modern ones 
will give a steady light for hours. The 
first batteries were of very low current 
capacity and deteriorated rapidly on open 
circuit. They had to be used at once. 
Dealers did not realize this, nor that 
battery energy could be dissipated in other 
ways. They threw the batteries into bins 
with nails and other metal objects so 
that they were short-circuited and ren- 
dered useless. 

Then the first lamps had carbon fila- 
ments which operated at 3 to 4 watts 
per horizontal candle-power and were ex- 
tremely inefficient, even for a flashlight. 
Altogether, the early flashlights were so 
inefficient, that it seems a miracle that the 
idea ever survived. The world must have 
wanted that form of light to be so patient 
with its crude beginnings. 

Three factors made the flashlight a 
staple form of light. First was the tung- 
sten filament; second the development of a 


Theater Riots, Auto and Train Wrecks, Not to Mention Innumerable Broken Limbs 
Skill of the Highest Order to Develop the Flashlight to Its Present Efficiency. The 
minent Cartoonist, Frank Paul. 


gauze, then put in a cup of metallic zinc. 
The electrolyte, a paste composed of am-: 
monium chlorid, zinc chlorid, flour and 
water, is placed in the cups by an auto- 
matic machine which fills ten at a time. 

Dry cells being perishable they are 
dated like photograph film and are not 
warranted after the expiration of the time 
limit. A few years ago dry batteries 
could not be sold abroad because they 
deteriorated so rapidly. Diligent labora- 
tory research has so improved them that 
they depreciate only 35 per cent. in 12 
months. The standard size battery will 
give approximately 550 minutes continuous 
service. If then allowed to rest for a few 
hours it will give about 250 additional 
minutes service. 

Flashlights are made in four principal 
forms for different services: The tubular, 
for indoor service, which will illuminate 
objects at distances of 20 to 30 feet; the 
lantern type for camp and home, or for 
general use, where open lights would be 
dangerous; the vest-pocket light for very 
short distances. The fourth and newest 
type is the “spotlight.” 

The Spotlight is truly a marvel. It 
has a parabolic reflector and can be focust 
by screwing the end cap to and fro, so 
that it can be made to produce a maximum 
beam candle-power of 3,000 with a spread 
of beam of but 6 degrees. Such a light 
enables letters 3% inches high to be read 
with ease at a distance of 70 feet. At 
300 feet a man can be distinguished 
against a dark background; at 1,000 feet 
details of large objects, such as a house 
can be distinguished. : 

In the cap is a little compartment for 
two extra lamps. Batteries are made in 
units so that single cells instead of an 
entire battery can be purchased. 
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WATER BOX FOR RADIATOR 


Here is a metal box constructed on a 
wooden frame for the purpose of providing 
an ornamental water container, to be used 
on steam, electric or hot water radiators 
thus providing a means of moistening the 





An Attractive Water Container for the Home or 

Office Radiator. This Can be Made of Either Sheet 

Iron Painted in Any Desired Color, or if Made of 

Brass Which Is Afterward Hammered and Buffed, a 
Very Attractive Device Results. 


air їп heated rooms. This design is an at- 
tempt to provide an ornamental container 
that can be safely attached to a radiator. 
The wood is used merely as a form to bend 
the sheet metal over and should be scored 

deeply with a saw, before it is put together, 
or else the frame is likely to warp. It can- 
not do any damage if the wood becomes 
rotted or charred after the metal covering 
is put on, and the container attached to the 
radiator. Sheet metal of any kind maybe 
cut, bent and soldered in the manner sug- 
gested in the illustration. 
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Telephone Cabinet Which May be Placed on 
or Reading Room Table, and Which In- 
corporates the Advantage of Having an Automatic 


ight Switch, Which Closes the Lamp Circuit When 
the Phone Is Lifted Off the Spring Operated Shelf. 
By Means of the Simple Pin ement, the Rising 
and Falling of the Shelf is Caused to Rotate an Or- 


dinary Snap Switch, a [e à Block Being Se- 
cared to the Switch Handle. 


» Google 


Home 








ect 


LAMICS 


by WILLIAM M. BUTTERFIELD 


VARIEGATED COLORED NIGHT LIGHT 


At right is a four-sided table lamp of 
the electric variety that can be used in 
the bedroom or nursery. It consists of a 
movable or revolving top and a stationary 
base. The base contains the lamp and four 
openings glazed with colorless, ruby, blue 
and yellow glass. The top carries a round 
metal screen with a single circular opening, 
which may be provided with a projecting 
lens if so desired, altho this is not particu- 
larly necessary. For the purpose of cutting 
off the light at the top and bottom of the 
lamp, and also to form bearings for the 
round screen, two flat screens with round 
openings are fitted in the base in the manner 
shown. Each corner and the pyramided 
apex of the top is provided with handles. 
It will be seen that if the top is revolved 
sufficiently to bring the opening of the 
round screen opposite any of the glazed 
openings in the base, a colorless, blue, ruby 
or yellow light will be thrown into the 
room, thus giving the sleeper a choice of 
four different colored night lights. 


TELEPHONE CASE AND 
AUTOMATIC LIGHT 


A method of combining the telephone 
light and apparatus in a single convenient 
table cabinet is shown below. The drawer- 
like tray holds the city and suburban books 
in such a way that each can be turned over 
and examined without removal. The top 
holds the telephone and light, and is pro- 
vided with an automatic device for turning 
the light on or off, as the telephone is re- 
moved for use. A hinged bottom is oper- 
ated by a coiled spring, and by the weight 
of the telephone, when placed in the cab- 
inet—the spring raising the bottom when 
the telephone is removed, and the telephone 
pressing it down, in the manner shown when 
in the cabinet. A pin (A), set in the back 
edge of the bottom is thus made to move 
up or down in a perpendicular direction. 
This pin engages the key (К), on an ordinary 
electric switch in its upward movement and 
causes it to take the position shown in dotted 
lines, and the piece of brass (B), fastened to 
the key (K), in its downward movement, 
thus causing the key to take the position 
shown in solid lines. The key thus moved 
turns the current on or off in the usual way— 
the switch being placed in a wooden holder 
at the back of the cabinet, as illustrated. A 
stop (S) is provided to keep the bottom in 
working position, The light is an ordinary 
desk stand and is wired in the usual style 
with the switch and current supply. 


ananmmnnmamn maaana 


TO NEWSSTAND READERS 
i I N order to eliminate-all waste and un- = 
t sold copies it has become necessary to : 
supply newsstand dealers only with the 
actual number of copies for which they : 
have orders. This makes it advisable to = 
place an order with your newsdealer, ask- : 
ing him to reserve a copy for yóu every 
month. Otherwise he will not be able to 
supply your copy. For your convenience, 
we are appending herewith a blank which 
we ask you to be good enough to fill in 
and hand to your newsdealer. He will 
then be in a position to supply copies to 
you regularly every month. If you are 
interested in receiving your copy every 
month, do not fail to sign this blank. It 
costs you nothing to do so. 
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* until I notify you otherwise, and greatly 
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A Four-Sided Table Lamp of the Electric Variety 

Suitable for Use in the Bedroom or Nursery. The 

Base Contains the Lamp and Four Openings Glazed 
with Colorless, Ruby, Blue and Yellow Glass. 


VENTILATOR AND AIR CIRCULATOR 


A use for the electric fan in cold weather 
for the purpose of circulating air and heat 


in one or more rooms is here illustrated. - 


This is a home-made device comprising a 
shelf attached to any window sash in such a 
way that the sash can be moved in the 
ordinary manner; a metal or wooden screen 
with a hole fitting the fan put in place of 
the pane of glass in one opening in the 
sash; and a curved metal screen, for out- 
doors, fastened to the former screen in the 
manner shown. It will be seen that if the 
fan is placed on the shelf as illustrated, a 
perfect blower is provided that circulates 
inclosed air, drawing it from the room and 
blowing it thru the curved screen and out- 
of-doors. The curved screen prevents cold 
air, rain or snow from entering the room 
when'the sash is closed. This device is used 
for ventilating the room or rooms by means 
of circulation, thus distributing heat to all 
enclosed areas in equal quantities. 


The Accompanying Illustration Shows One Method 

of Utilizing the Electric Fan in Cold Weather for 

Circulating Air and Heat Without Creating Undesir- 
able в 





Popular Astronomy - 


By ISABEL M. LEWIS, M.A. 


of U. S. Naval Observatory 


Is There Evidence of Change on the Moon? 


T has been the orthodox belief among 
astronomers for years that the moon 
is a dead world devoid of air and water 
and so, necessarily, lifeless. It is true 
that the moon has no extensive at- 

mosphere such as envelops our own planet. 
There is abundant proof of this fact. The 
edge of the lunar disk is clear-cut. When- 
ever, as happens frequently, the moon 
passes between us and a star the disappear- 
ance of the star is instantaneous. There is 
no gradual dimming or refraction of the 
star's light by atmospheric vapors. More- 
over, lunar shadows are harsh and black. 
There is no evidence of diffusion of light on 
the moon by atmospheric gases. 

The absence of water or water vapor on 
the visible surface of the moon, at least to 
any appreciable amount, is plainly evident 
to anyone who observes the moon thru the 
telescope. Even with small telescopes, ob- 
jects three or four miles in diameter can 


be readily detected and clouds drifting over - 


the surface could not possibly escape our 
view if they existed. . * 
Bodies of water, great or small, would be 


plainly visible and would besides give rise : 


to water vapor and clouds, which we would 
not fail to detect. 

Since the surface of the moon is un- 
screened by air and water vapor to absorb 
the incoming radiations from the sun, and 
the outgoing radiations from the surface, 
the extremes of temperature between day 
and night are very great, and are aug- 
mented by the fact that the lunar day equals 
the lunar month in length, so that fourteen 
days of untempered heat are followed by 
fourteen days of frigid darkness. Observa- 
tions of the rate of radiation from the 
moon's surface during total eclipses of the 
moon seem to indicate that the moon's 
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Photo Showing One 
of the Most Interest- 
i Portions of the 
oon's Surface. The 
“Triesnecker Rill 
System,” One of the 
ost Intricate of All 
Lies at the Bottom of 
the Photograph, which 
Shows е Moon’s 
Northern Edge. The 
Entire Region Which 
is Near the Center of 
the Moon is Tra- 
versed by Numerous 
and Gorges 
Clefts as is 
vident from 
a Mir H the I 
. Many of the 

Hills Have a Rounded 
or Weathered Appear- 
ance as if They Had 
Been Subjected to 
Atmosphere: Action. 
The Crater *'Tries- 


© necker,” the Center 
> of an Intricate Laby- 


rinth of Rills and 
Clefts, Lies About an 
Inch or.so Above the 


is Consider- 
Evidence of 


Коне m the Inner 
lopes of the ‘ in- 
us Cleft" Which Runs 
to. the Bottom of the 


Been Suspected and 
Attributed ќо the 
Presence of Vapors 


Arising from the Sur- 
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СОТТА 


The Moon at t and 
One-Half Days: ‘‘Plato” 
Will be Found on the Ter- 
minator (Line Between 
Light and Dark Surface) 
About an Inch from the 


(orth). К 
к Floor. This Floor 
is Covered with Crater- 
Cones and Light Streaks 
Visible in Powerful Tele- 
scopes and Darkens No- 
ticeably as the Altitude of 
the Sun Increases. This 
Crater Has Probably Been 
Studied More Carefully 
Than Any Other Objecton 
the Moon. Changes are 
Believed to Have Taken 
Place Here.  *'Eratos- 
thenes" Lies Some Dis- 
tane Due South of 
“Plato” at the End of the 
Mountain Chain 
Known as the ‘Apen- 
nines" and has a Conspic- 
uous Central Peak. This 
is the Crater in Which 
en eee 
. er- 
ing, Than on the **Entire 
Disk of Mars." Itison 
the Floor of This Crater 
That Prof. Pickerin 
Believes He Has Fo! 
Evidence of the Growth 
of Vegetation During the 
Lunar Day. The Intri- 
cate ‘‘Triesnecker ЕШ 
System" Lies a Short Dis- 
tance to the Southwest 
of *'Eratosthenes"' in 
the Vicinity of the Crater 
“Triesnecker.” There is 
Considerable Evidence 
ThatChanges Sometimes 
Take Place in the Visi- 
bility of Some of These 
Clefts as if They Were 
Temporarily Obscured by 
Mists and Vapors Aris- 
ing from the Surface. 
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radiation is very rapld, and that its tem- 
perature during the height of the lunar day 
probably does not exceed 200 Fah., while 
at the lunar midnight it may drop. to 100 
below zero Fah., or even lower. · 

With air and water both lacking and 
such extremes of temperature existing why 
‘should we seriously consider the question 
of life on the moon? : 

This is the point of view of the majority 
of astronomers and it seems well taken. 
Yet many astronomers who have made'a 
special study of the lunar surface for years 
under all conditions of illumination and 
phase, and have most carefully observed 
and mapt and photographed its peculiar 
markings, are agreed that there are evi- 
dences that changes are taking place on the 
moon, and recently Prof. W. Н. Pickering 
has exprest the belief, substantiated by 
drawings, that there is a progressive change 
of color or darkening within certain lunar 
craters with the advance of the lunar day, 
that indicates, in his opinion, a rapid vege- 
tational growth that springs up in Ey 
height of the lunar day and Ales out as the 
lunar night approaches. 

Some years. ago certain selenographers 
and others interested in the question of 
life on the moon exprest the belief that 
there may exist in the numberless crater- 
pits and craters, in the deep lying maria 
or 'seas," and in the clefts and rills and 
cracks that form intricate systems all over 
the lunar surface, certain exhalations from 
the surface and heavy vapors including pos- 
sibly carbon dioxide and water vapor that 
temper the extremes of the long lunar days 
and nights and furnish the necessary me- 
dium for the support of certain forms of 
animal and vegetable life. Is there any 





Lunar View Three Days After the New Moon Seen by West Light. 


evidence to support this view, 
we may ask? 

' Many astronomers, includ- 
ing a number who are not in 
sympathy with theabove view, 
strongly believe that snow and 
ісе exist on the moon, even 
tho water in the form of liquid 
and vapor is not observable. 
All the extremely brilliant por- 
tions of the surface according 
to some astronomers are cov- 
ered with snow and ice. Сег- 
tainly some portions of the 
moon’s surface reflect sunlight 
as brilliantly as if they were 
covered with freshly fallen 
snow, while others are as black 
as any objects with which we 
are familiar. There are all 
gradations of color from pure 
white to black upon the lunar 
surface. There also appears to 
be considerable evidence that 
certain small markings, de- 
scribed. as crater -cones and 
resembling our terrestrial vol- 
canoes more than any other 
lunar feature, are at times tem- 
porarily obscured from view by 
a white veil of vapors. Many 
observers believe that these 
crater-cones are of the nature 
of active volcanic vents, and 
that there is considerable vol- 
canic activity still taking place 
upon the moon. 

These small crater-cones re- 
semble, we are told, parasitic 
cones found on sides of terres- 
trial volcanoes, and they are 
frequently seen on the floors 
of craters closely associated 
with light streaks, which is a 
significant fact in itself. These 
crater-cones appear under a 
high sun as minute white spots 
and can be studied to advan- 
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Region of the Moon in the Neighborhood of the Crater of Iris. The Crater 
Is Towards the Left of the Picture. 
onam. the Publication of Admirable Lunar Photographs Commenced 


Long A ut Interrupted by the War, Prof. C. Le Morvan, Astronomer in the 

Paris Observatory, Has Presented to the Academy of Sciences, Views of the 

Country on the Surface of Our Satellite in Phases Comprised Between Oppo- 
Bliion and the New Moon. 
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The Lunar Region Comprised Between 0° and 23° of West Longitude and 0° 
and 31° of North Latitude. А 


tage only with powerful instru- 
ments. Maggini, observing the 
floor of the lunar crater, Plato, 
in 1916 noted that one of the 
small crater-cones, that exist 
there, was temporarily obscured 
from view by a cloud of reddish 
vapors, and Prof. Pickering, at 
Arequipa, Peru, observing the 
same region some years ago, 
believed that he saw evidence of 
change in certain small mark- 
ings. The crater, Plato, has 
probably been more carefully 
studied than any other portion 
of the lunar surface. It issixty 
miles in diameter and may be 
seen even without a telescope as 
a dark “eye” not far from the 
northern edge of the moon. Its 
floor is one of the darkest ob- 
jects оп the moon—a dark steel- 

ey in color—and there is no 

oubt that for some unknown 
reason its dark hue deepens from 
the timethe sun has an altitude 
of twenty degrees until after full 
moon. It hasa brilliant white 
wall rising from 3000 to 4000 ft. 
above its floor, crowned with 
several lofty peaks and inter- 
sected by a number of valleys 
and passes. Thespotsand faint 
light markings on the floor have 
been the obje t of much study 
with small or moderate sized 
instruments, and at least six of 
them are known to be crater- 
cones. Since they can only be 
studied to advantage with pow- 
erfulinstrumentsand as such in- 
struments are rarely used for a 
systematic study of lunar mark- 
ings, it is difficult to settle 
the controversy as to wheth- 
er they have changed in ap- 
pearance or have been at агу 

(Continued on page 853) 








MOTOR HINTS 


SECRET IGNITION SWITCH 
First Prize, $25.00 


Herewith is illustrated a safety device 
which is suitable to protect any car against 
burglary. The break in the ignition comes 
on one of the front doors. wo holes are 
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Simple, Yet Secret Ignition Switch. The Removable 
Brass Plate When Replaced Short-Circuits the Two 
Screws, Closing the Circuit. 


bored on the inside of the door hinge, 
that is, when the door opens a space is 
left inside the hinges. The two holes are 
bored on the body where the door closes. 
The holes are counter sunk so that when 
the two small screws are screwed in, the 
heads project just a trifle, in order not to 
interfere with the closing of the door. 
Two fine wires are run back of the leather 
covering and fastened to the screws. 
A very thin piece of brass is dropt 
from a thread in between the door 
connecting the two screws, and the closing 
of the door holds it tightly in place. When 
you leave your car take out the strip of 
brass and your secret switch is undetect- 
able. 

Contributed by GEORGE MALSTROM. 


THIEF-PROOF MAGNETO CLUTCH 
Second Prize, $15.00 


At the present time, all cars have either 
a high tension magneto or battery-generator 
ignition system. On the magneto system, 
the distributor and timer is built into the 
magneto and is driven from the magneto 
shaft: In the battery-generator system 
the timer and distributor are always driven 
from the generator shaft. 

In either case the shaft from the motor to 
the magneto, or generator, as the case ma 
be, must be in correct relation to the cran 
and cam shafts. If this relation is changed, 
De motor is said to be '"'out of time," and 





Pull Back Spring Pin, Rotate One Flange One Rev- 
olution, and Re ease Pin, Throwing Engine and 
Magneto “‘Out of Timing." 
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NOTICE—CONTRIBUTORS !1!1! 


For the next few months we are going : 

give prizes only to such devices as : 
prevent stealing of cars. It should be re- 
= membered alwa that motorists do no 
= wish complicated and cumbersome devices; 
= something that can be put in place quickly, 
= and that can be removed just as quickly, is 
= what is wanted. The device should, of 
* course, always be secret so that the casua 
= crook will not know how it is used. 
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SECOND PRIZE............ 15.00 
THIRD РЕ12Е.............. 10.00 
All other accepted articles, which wi 





= no prizes, will be paid for at the rate of 
= $2.00. Articles submitted should not b 
= long ones. About one hundred to two 
= huridred words will suffice. Address al 
= manuscripts to Editor, “Motor Hints," car 
= of this publication. 
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every one knows that а car that is out of 
time will not run, and it is no simple matter 
to put it in order. 

This is the way the device works. 
Remove the coupling of the magneto- 
shaft, and put on the end of each part of 
the shaft a flange like that shown in the 
figure. These can be made on any lathe 
with little effort or expense. 

The principle of operation can be easily 
seen from the figure. The small plug or 
plunger (a) is held out of the flange (b) by 
the small spring behind it. 

When the car is in running order, this 
plunger fits into the socket in the opposite 
flange and connects them solidly. When it 
is desired to lock the car, the bolt like head 
of the plunger is pulled out and the shaft 
rotated one revolution; until the plug again 
springs into place. This turns the shaft 
out of its relation with the cam shaft and 
throws the motor completely out of time. 

When it is desired to start the car just 
pull out the plug and turn the shaft back 


one revolution. 
Contributed by O. G. McILVAINE. 


A “PHONEY” FUSE BLOCK 
Third Prize, $10.00 
In order to prevent thieves from stealing 
an auto equipt with an electric self-starter, 


Heavy Wre fo Starting Motor 
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A Brass Pipe, P" bog 
‘Heavy Wire fo Battery 


A “Theft” Fooler Made In the Form of a Phoney 
Fuse Block. 


make up a fuse block consisting of an ordin- 
ary 10 ampere cartridge fuse and a special 
set of heavy brass clips to hold a piece of one- 
eighth inch brass pipe about two inches 
long, using the brass pipe as a fuse which 
will easily take the starting current. Con- 
nect both the fuse and pipe clips in multiple 
and put them in the starting circuit at the 
battery end of the starting switch, using 
heavy starting cable for all connections to 
brass pipe fuse. 

When leaving the car, take out the brass 
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pipe; then if the starter is operated, the 10 
ampere fuse burns out, leaving the battery 
disconnected from everything, but by 
inserting the pipe fuse, the circuit is closed 
again, enabling the car to be run. 
Contributed by W. RAY MOREHOUSE 


A FEW WAYS OF LOCKING CAR. 


A quarter inch hole is bored and tapt 
in the intake manifold on the back so that 
it will be unnoticed from the front. A 
standard pipe plug is screwed into this 
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tions in 


ins Gives Us Several Very Good Sugges- 
is Article On How to Foil the Motor € 
ef, One of Them Being Illustrated Herewith. 
This Takes the Form of An Extra Distributor Arm 
Shaped So That It Goes On the Opposite Side From 
the Regular Arm, the Wrong Arm Being Substituted 
When the Owner Leaves the > 


hole, which may be easily removed when 
the owner wishes to lock the car. It is 
possible to start the motor when this plug 
is removed but it will not have sufficient 
power to move the car. 

If one provides himself with an extra 
gas tank cap and has the vent in the top 
sealed with a drop of solder, then changing 
the caps will prevent the car being driven 
far away if a vacuum or gravity feed is 
used. 

A wooden plug fitted to the end of the 
exhaust pipe will prevent the motor being 
started. 

An extra distributor segment fitted so 
that it goes on the opposite side from the 
regular segment, will fool many a thief. 

A piece of cotton waste or string stuffed 
into the little cap on the top of the float 
chamber of the carbureter will stop the 
flow of gasoline when the cap is screwed 
down. Thus the car will soon stop for lack 
of gas. 

Any two of these means used at the same 
time are enough to discourage the average 
thief. 

Contributed by JOHN F. DWIGGINS. 


A MOTORMETER LOCK 


It is claimed that these little working ther- 
mometers, which form at once a convenient 
addition to the automobile and in part a 
finish to the radiator, show the driver when 
his cooling fluid is getting too hot. They 
say that more of these are stolen than of 
all other accessories combined; if they are 
removed by a thief, the radiator cap goes 
with them, easily doubling the annoyance. 
The appliance which we illustrate locks 
the motormeter fast and definitely does 
away with the danger of its being stolen. 
It takes but a few minutes to install it, and 
the position which it occupies is quite con- 
cealed from observation. 





The Familiar Motormeter in Place and Securely 
Locked So That the Thief Cannot Take It. 





Editor’s Mail Bag 


SUGAR COATED SCIENCE 


Editor SCIENCE AND INVENTION: 


Having read with interest the views of 
several of your readers as publisht in the 
August issue of your magazine, I am taking 
the liberty of writing you my opinion. 

I think the magazine is very as it is 
now, altho you will doubtless find a way to 
make it even better than it now is. 
your "'sugar-coated science" articles as | am 
not a college graduate, and believe others in 
the same class with me prefer the easil 
understood explanations rather than techni- 
cal ones. 

Your ideas may seem very far-fetched, 
but in my opinion, if they were perfected, 
they would bring a fortune to someone. I 
am not inclined to scoff at any unsuual ideas 
after seeing what has been accomplished in 
the last few years. 

The 'How-To-Make-It-Department' is 
Rood, and I would like to see it enlarged. 

he articles relating to electric traction 
problems are always enjoyed by me, as are 
the scientific stories and even the ''Ads," so 
you see I haven't any kick against SCIENCE 
AND INVENTION. 

There are two subjects I would like to 
have you secure articles on, if you think 
they are of general interest, and these are: 
The extraction of aluminum, and the induc- 
tion furnace. I would like to see directions 
for making the induction furnace, and also a 
workable arc furnace. I close with best 
wishes for SCIENCE AND INVENTION. 

KNox L. ALEXANDER. 
1637 Kimball Ave., 
Chicago, Ill. 


ONE WHO WAS YOUNG TOO 
‘Editor SCIENCE AND INVENTION: 

Your valued publication received today, 
and as usual it has been read from cover to 
cover. I note in the “Editor's Mail Bag" 
that a number of “high brow” readers object 
to what they designate the “juvenile ten- 
dency of the magazine." It's odd how 
quickly we forget the beginnings of our 
scientific education. Every month there are 
thousands of young fellows, just getting on 
their feet, so to speak, as regards this all 
interesting subject of ''Scien.e and Inven- 
tion," and these are the boys that must be 
boosted along. This is the material that will 
develop in the future the wonderful advance 
which we know is in store. By all means 
keep the boys interested. I have been a 
subscriber to SCIENCE AND INVENTION or the 
ELECTRICAL EXPERIMENTER for the past 
few years, and congratulate you on the 
steady progress which your publication has 
made. Keep up the good work. 

R. C. McNAUGHTON. 
155 48th Ave., West, 
Vancouver, Canada. 


WE STAND CORRECTED 
Editor SCIENCE AND INVENTION: 

I have been a constant reader of your 
paper for several years and have always 
been a believer of the saying that “There is 
nothing new under the sun." 

Referring to the September issue of your 
magazine and to page 423 to an article on 
‘Magnets Hold Ferry Boats In Slips,” and 
referring to Prof. T. O'Conor Sloane's sug- 
gestion regarding the same, beg to advise 
that /he writer secured a fundamental patent 
on this on August 12th, 1889. 

I enclose а copy of the patent (which .of 
course has expired some time ago), for your 
attention and perusal. In same you will 
find exactly the conditions and require- 
ments as outlined by Professor Sloane, so 
much so that it seems that it is possible he 
had access to a copy of my patent when mak- 
ing his statements in your paper. 
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I enjoy. 


The only trouble with my patent was 
that it was ahead of the art as practised. I 
would be pleased to have you correct the 
article, as I patented the device over 32 


years ago. 


315 Broadway, 
Ashland, Ky. 

(Your most interesting letter has been re- 
ceived, and your patent with its very clear 
drawing, shows that you certainly were ahead 
of the times; and the mystery is that it has not 
been adopted by the ferry boat companies. It 
deserved appreciation. 

Professor Sloane never saw your patent or 
a copy of it, and was most interested in finding 
that you preceded him with what he considers 
your really meritorious invention. 

—EDITOR.) 


HARLAN P. WELLMAN. 


“WHY SHOULD JULES VERNE BE 
THE LIMIT?” 
Ediior SCIENCE AND INVENTION: 

I am always ready and waiting for your 
magazine to appear on the newsstand each 
month. I like it very much, just as it is 
gotten up by you, and I like to read scien- 
tific articles ably written on every subject. 
They constitute my ''novei reading." And 
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E invite our readers to use these 
columns for discussion on all sub- 
jects of interest to them. We aim 

to make this page an exchange place for 
ideas and invite discussion. As hundreds : 
of letters are received weekly, it is mani- 
festly impossible to quu all of them, 
and we aim to publish only the more inter- 
esting ones. Try to keep your communi- 
cation within two hundred words, and use 
only one side of the paper when writing. 
It is not possible to answer communications 
addrest to this department by mail due to 
the great influx of communications received. ї 

—EDITOR. 


—A————— 
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while I am only а carpenter, 1 read every 
scientific magazine that finds its way to the 
newsstand of the ordinary city. Would read 
others if I could get them, even if published 
by Prof. Einstein. 

I wouid like very much to have a mag- 
azine entirely on Chemistry, but of course, 
few people would like the plan, so we are 
glad that there are enough interested in 
such articles as to cause you to devote a 
fair portion of space to the subject. 

I note that some of your readers think 
that some of your articles are too fantastic. 
That they even surpass the imagination of 
Jules Verne, and the 1,000 leagues under 
the sea? Well! Why should Jules Verne be 
the limit? We know more now, and have a 
decidedly larger sphere of concept before 
us. If we can't surpass Jules, then we are 
his inferior. I sometimes think that the 
human mind is not capable of conceiving of 
anything which cannot be, in the future. 

E. A. GAWTHROP. 
Baton Rouge, La. 


FROM SOUTH AMERICA 
Editor SCIENCE AND INVENTION: 


Reading through your August number I 
found some extra entertainment in perusing 
letters from correspondents. Sympathizing 
with readers crying for more matter on sub- 
jects of their particular interests I yet fell 
to speculating as to how far you would get 
as publishers of a popular magazine if you 
catered too much to any one class of 
readers—it occurred to me that my own 
case was typical and I recite it, thinking it 
may be of interest to you. ' 
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At the time wireless possessing a fascina- 
tion for me I bought your first magazine 
"MODERN ELECTRICS” from April, 1908, to 
some time in 1911. By that time the de- 
velopment of wireless was becoming too 
technical for me who never really came in 
touch with it actually working, so I left off 
taking the magazine. 

Last September at a newsstand I picked 
up the first, copy of ‘‘ScrENCE AND INVEN- 
TION" | had seen, and glancing over the 
pages I saw a name that caused me to ex- 
claim, Why here's Mr. Gernsback in print 
again," so I bought the magazine to see 
what the stunt was now and as it proved 
interesting I have, as you know, since be- 
come a subscriber. 

With some amusement I have observed 
that your newer adventure irterests a 
decidedly wider public than did the one 
devoted entirely to wireless in which case I 
was the only one to look at it. 

The literary interests of the rest of the 
household may be gauged by the fact that 
there comes into the house every month, the 
COSMOPOLITAN, McCLunmE's, НЕАКЅТ'5, 
MUuNSEv's, NATIONAL GEOGRAPHIC, LADIES’ 
HoME COMPANION, besides the more or less 
scientific magazines that I take for myself. 
The only one of the latter that seems to 
have a real interest for the whole crowd is 
"SCIENCE AND INVENTION." After it has 
passed the fourteen year old Italian servant 
girl who can only look at the pictures I 
send it on to a member of the Government 
Meteorologicai Service, a man of real 
scientific attainments who nevertheless 
seems to find entertainment in your ''sugar 
coated small dose" way of presenting 
science and speculation to the public. 

Personally I enjoy the whole magazine 
and would not as‘ for less of anything— 
what commands my greatest sympathy 
perhaps is your cvident idea of inciting your 
readers to invent, develop and perfect and 
it seems to me that you could hang your 
whole enterprise on this idea with reasonable 
hopes of financial success. 

I take this opportunity to observe that I 
have often thought that if I was editor of 
a magazine that printed instructions as to 
how to make things, to the instructions of 
an author I would continually apply the 
test as to whether or not he was making it 
clear to his reader pupil WHY he was to 
do this or that. It is a good test and when 
met will eliminate complaints regarding 
vagueness of details applying to some 
printed instructions. 1 will however admit 
the conviction from reading instructions in 
your paper that this observation does not 
apply so much to ‘‘SCIENCE AND INVEN- 
TION." 

GEORGE EARL FULLER. 
Belgrano 553, 
Beunos Aires. 


OUR FANTASTIC COVERS 


Editor SCIENCE AND INVENTION: 

Just a few words to let you know how I 
like your wonderful magazine, SCIENCE AND 
INVENTION. I like your Radio Department 
best of all and I always turn to it first of all. 
I am always interested in The Oracle, and 
on the whole, like your magazine fine. 

Now. about those "fantastic covers." I 
have been a newsstand reader for about two 
years and have just lately become a sub- 
scriber and I'm glad to say that it was one 
of those ''fantastic covers" that attracted 
me. So I'll tell 'em that I'm for those 
covers thru thick and thin. 

Just keep on like you have been doing 
and SCIENCE AND invention will stay 


O.K 
REGINALD L. DowNEY 
Princeton, W. Va. 





Ultra 
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N a second of time a particle of ordi- 
nary hydrogen gas moves an average 
distance of one mile, while in the 
same length of ttme, a high speed 
hydrogen atom could move com- 

pletely around the earth. Such high speéd 





A High Speed Hydrogen Atom Travels at a Speed 
That Would Cany d Around the World in One 
econd. 


atoms are only generated under certain 
conditions and can only be detected by 
careful experiments, but they are of un- 
usual scientific interest. 

Alpha particles shot off from radium 
are nothing more than high speed atoms 
of helium carrying a minute positive 
charge of electricity. Sir Ernest Ruther- 
ford, who has been recently studying the 
effects produced when ordinary gas mole- 
cules are bombarded with these high 
speed atoms, has achieved some surprising 
results. In one out of every billion colli- 
sions with ordinary hydrogen gas par- 
ticles, a high speed hydrogen atom is pro- 
duced. In every other collision the atoms 
pass thru one another without effect, other 
than a possible slight deviation in direc- 
fion. When nitrogen gas was bombarded 
with high speed helium atoms, additional 
high speed atoms were detected which ap- 
peared to be hydrogen, altho no hydrogen 
was present before. The obvious conclu- 
sion was that the nitrogen atoms had been 
disintegrated by the tremendous force of 
the collision and that a hydrogen atom 
was one of the component parts of the 
heavier nitrogen atom. The experiments, 
tho not to be considered final, are of 
startling interest and significance. 

The particles of any gas are constantly 
moving about with very great velocities. 
If this were not the case, a gas could not 
exert a pressure when it is confined. In 
the atmosphere, oxygen molecules move 
with a velocity of about one-fourth of a 
mile per second. Hydrogen molecules, be- 
cause they are lighter in weight, must 
travel at four times that velocity in order 
to exert the same pressure. Multiply this 
velocity by fifteen thousand and you have 
the velocity of an alpha particle. The 
velocity of an ultra high speed hydrogen 
atom is six tentns greater yet. 

It is evident that these high speed par- 
ticles represent an enormous amount of 
energy compared with that of the ordinary 
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and Their Effects 
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ROGERS D. RUSH, M.A. 


gas molecules. Sir Ernest Rutherford 
states that an alpha particle may ike a 
thirteen pound blow, tho its siz@ is far 
below the range of any microscope. As 
is well known, the energy of a moving 
body is given by the product of one-half 
the mass by the square of the velocity 
(Vamv?). From this it may be easily cal- 
culated that such an alpha particle repre- 
sents about two hundred and forty million 
times as much energy as an ordinary atom 
of helium gas. Indeed these alpha par- 
ticles represent a much greater amount of 
energy than any other known atomic unit. 
Electrons from radium, or vacuum tubes, 
may have a ten times greater speed, but 
their energy is less, because their mass is 
only one seven-thousandth part as great. 

Alpha particles from radium have been 
‘studied for a number of years, but the 
study of high speed atoms produced by 
collision, and the study of the changes 
produced in the atoms by such collisions 
has only just begun. Ordinarily when the 
atoms of a gas collide with one another, 
nothing happens more than that they 
bounce back, as if they were perfectly 
elastic solid balls. That atoms are not 
solid particles, but consist of electrified 
particles rotating about each other at com- 
paratively great distances, is shown by the 
fact that when traveling at extremely high 
speeds they may pass thru each other 
without their centers of electrification com- 
ing near enough to produce a deflection of 
either atom. 

Many investigators have studied the 
effects of the collision of charged par- 
ticles with ordinary atoms at low speeds. 
A charged particle in a gas will assume 





When Helium Atoms from Radium Collide With 
Hydrogen Atoms, High Speed Hydrogen Atoms Are 


Produced, That Travel With a Speed of Nearly 

Twenty-five Thousand Miles Per Second, and Travel 

Four Times as Far as the Helium Atoms on Account 
of Their Smaller Size and Greater Speed. 


the motion of the gas particles, unless it 
is acted upon by some outside influence. 
If an electric field is applied to the gas, 
the uncharged particles of the gas are 
unaffected, but the charged particle will 
move in the direction of the field with a 
velocity determined by the strength of the 
field. When the pressure of the gas is 
quite low, it has been noted that the 
charged particle gains in velocity, until its 
energy is such, that, upon striking an un- 
charged particle, it is able to break it up 
into charged particles or ions. As part of 
the energy of motion is used up in pro- 
ducing this ionization, the collision is said 
to be partially or wholly inelastic, depend- 
ing upon whether the first particle loses 
a part or all of its motion. 

The above situation is somewhat anal- 
ogous to the case of ships colliding at 
sea. At very low speeds the vessels might 
bump away from each other without suf- 
fering injury. At higher speeds one or 
both of the ships would suffer a more or 
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less serious change. Now consider one of 
the vessels picked up and hurled with the 
speed of a rifle bullet at the other. The 
result would be disastrous to the ships, 
but of unusual scientific interest. The 
same is true of atoms, and the effects pro- 
duced by high speed atoms may be of 
untold scientific importance when they are 
better understood. 

High speed atoms may be detected by 
the scintillations they produce upon a 
fluorescent screen such as one coated, with 
zinc sulfid. Alpha particles have been de- 
tected in that way for some time, and 
Marsden has shown that other high speed 
atoms produce the same effect. When an 
alpha particle strikes a hydrogen atom in 
the proper position, the hydrogen atom, 
because of its lesser weight, is shot for- 
ward and becomes a high speed hydrogen 
atom. The different atoms may be dis- 
tinguished by their difference in range. 
In traveling thru ordinary air, alpha par- 
ticles from radium will travel seven centi- 
meters before being completely slowed 
down by collisions with air particles. The 
lighter in weight an atom is, the greater 
its range will be, so that high speed atoms 
should travel four times as far as alpha 
particles and be distinguished from other 
atoms by that property. 

Making use oí the above knowledge 
Rutherford studied the effect of alpha 
particles colliding with nitrogen gas mole- 
cules. The-interesting thing that occurred 
was, that some long range particles ap- 
peared, which seemed to be high speed 
hydrogen atoms. The only conclusion to 
draw was that the nitrogen molecules 
had in some way been broken down by the 
force of the collision, and that hydrogen 
was one of the disintegration products. 
This is a result of tremendous scientific 
importance. If substantiated, it goes far 
toward proving the hypothesis that all 
atoms of all substances are made up of 
one or more fundamental units. The 
facts of radioactivity seem to show that 
these units are hydrogen and helium 
atoms. 

What occurs when an alpha particle 
strikes another atom, is similar to what 
occurs when the alpha particle is first lib- 
erated from the radium. Under such a 
bombardment the atoms of a gas are lit- 
erally torn to pieces. Radioactivity itself 
is nothing more than a series of atomic 
explosions in which, at times, alpha par- 
ticles are thrown off as disintegration 


products. " 


(Continued on page 866) 





Rutherford's Experiment Indicates That a Ni 
Atom May be Composed of Three Helium e) 
Atoms and Two Hydrogen (H) Atoms. 


Sulfur and Sulfuric Acid 


By PROF. FLOYD L. DARROW 


OKE, lime and sulfuric acid are the 
three most important raw materials 
of chemical manufacture. In one 
way or another they enter into the 
manufacture of practically all chem- 
ical products. You cannot name a 
single article from a pin to a locomotive that 
does not use directly or indirectly sulfuric 
acid in its manufacture. A substance so 
important in the chemical world is worthy 
of the attention and study of even the 
amateur chemist. Already in carrying out 
the experiments described in this series of 
articles you have had occasion to use this 
acid in many ways. 
_ Before we proceed to the actual experi- 
mentation with this acid, perhaps a few 
words as to its history will be in order. 
Tradition says that sulfuric acid was first 
made by an old alchemist, Basil Valentine of 
Bohemia. He found by accident that if he 
heated in a retort a certain green shale, 
which he found on his native hillsides, there 
would distil over a heavy oily liquid. This 
green shale was green vitriol or, what we 
now call ferrous sulfate, with seven mole- 
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Above from Left to Right: t 
Preparing Sulfar Dioxid. 
Pouring a Few Drops of Water Into 
Sulfur Trioxid. The Sulfur Tnoxid 
is Placed in a Crucible Resting Upon 
Ша Layer of Sand at the Bottom of a 
| Cylinder. 
| Preparation of ‘‘Chamber Crystals” 
by Action of Concentrated Nitric 
| Acid and Sulfur Dioxid. A Roll cf 
Asbestos Paper Saturated with 
| HNO; is Thrust into a Cylinder of 
SO:. A Layer of Fine Crystals Form 
on the Sides of the Jar. 
At Left: Preparing Sulfuric Acid by 
the Lead Chamber Process. 


At Right: Catalytic Preparation of 

Sulfur Trioxid by Passing Air and 

Sulfur Dioxid Over Heated Platin- 
ized Asbestos. 


cules of water of crystallization. Upon 
heating, the water and the sulfate group of 
atoms rearranged themselves to form water 
and this oily liquid which was called, ой 
of vitriol, and is so called even down to 





Fig. 1—The Preparation of Sulfur Trioxid. 


the present day. The chemical name is of 
course sulfuric acid. The names blue vitriol, 
green vitriol and white vitriol, names of 
several salts of the acid, still preserve the 
historic name of the substance. As first ob- 
tained sulfuric acid was a curiosity and, 
aside from being a solvent for the alchemists 
in their fruitless efforts to change the baser 
metals into gold, it found very little use. 
The first deliberate attempt to make the 
acid for commercial purposes came in Eng- 
land toward the close of the eighteenth 
century. A man by the name of Ward set 
up a huge gan sphere about three feet in 
diameter. In the bottom he placed a ped- 
estal with a basin of water and thru an open- 
ing in the side he thrust alternately ladles of 
burning sulfur and heated saltpeter. The 
atoms of the two substances united to form 
sulfur trioxide, the anhydrid of sulfuric acid, 
which dissolving in the water formed the 
acid. In 1789 the discovery of the bleaching 
action of chlorin gave a great impetus to 
the manufacture of sulfuric acid, for sul- 
furic acid was essential to the production of 
chlorin, and it is from this date that the 
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modern development of the sulfuric acid 
industry began. 

Properties and Forms of Sulfur: Sulfur 
itself is a most interesting and useful sub- 
stance. [ts color and very faint odor are at 
once apparent. By shaking a little pow- 
dered sulfur in a test tube with water and 
allowing it to settle you will discover that it 
is insoluble in water. Its solubility in carbon 
disulfid, however, is very great. Place a 
small crystal in the bottom of a test tube 
and cover it with a few cubic centimeters of 
this liquid. Upon shaking, the sulfur will 
quickly disappear. If you will pour the 
resulting solution into a watch glass, and 
allow it to stand for a few minutes, until the 
liquid has evaporated, you will have left 
rhombic crystals of sulfur, one of the two 
forms in which sulfur crystallizes. Their 
rhombic shape will at once appear if they are 
looked at with a hand magier. 


(To be Concluded in the February issue.) 





-z “Sulphuric Anhydride 





Fig. 3—Action of Water on Sulfur Trioxid. 








Fig. 2— {из to be Used With That in Figure 
1 for Preparing Crystals of Sulfur Trioxid. 
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The Solomobile—How to Build It 


By WILLIAM J. BEACH 


HE Solomobile, while being an ex- 

tremely novel type of conveyance, 

has additional advantages, the 

principle of which resides in the 

fact that the motor is entirely en- 
closed and protected from rain and mud; it 
is simplicity itself and can be made by any- 
body having a home work-shop and a half 
way decent kit of tools; nor is it not an ex- 
periment, as a model has been made and 
it has proved to be thoroly satisfactory 
in every respect. 


/ 








Shock Absorber. 








Everybody Likes to Ride Instead of Walk Whenever They Can 


Motorcycle or Automobile. 


ticularly “һе Engine is Purchased Second-Hand. This Little 


A Low-priced Motor 
Driven Pleasure 
Vehicle 


as per the side view in the drawing. The 
insides of each body-plank are provided 
with hard wood stringers 1” square; the 
left hand body side-piece is cut away to 
allow the flywheel-magneto and spark plu 

to protrude thru to the outside; both side 


poses, was of a standard make horizontal 
opposed type and provision already made 
in each cylinder head to receive securing 
bolts. 

Immediately under the motor and run- 
ning in suitable bearings is a jack-shaft, 
which carries two sprockets, the smaller of 
which lines up with the drive sprocket on 
the rear road wheel. 

A small tank is housed in the torward 
end of the body and shaped to fit snug to 
the lines of the frame; the gas pipe line is led 


Carburetor Regulator. 
‚Flywheel Magneto 
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but There are Many People Who for One Reason or Another, Do not Care to Bother with а К 
The ''Solomobile" Here Described by Mr. Beach is a Simple and Efficient Little Machine Which Can be Built at Very Slight Cost, - 
.00, or Even Less, Depending upon Whether a New or Second-Hand 


Engine is Used, and Whith Will Give the Builder Many Miles of Pleasure. 


It is obvious that were this machine made 
from a production point of view, the body 
structure would be prest from metal of suit- 
able gauge and would be provided with the 
necessary reinforcements many of which 
could be formed in the metal itself, taking 
advantage of corrugations, but as we are 
speaking from the home work-shop stand- 
point, we will describe the machine as being 
possible to build therein. 

The body structure is comprised of two 
side members, cut from a slab of white- 
wood 5$" thick and shaped at their edges 


pieces have louvres or ventilating slots cut 
in them at the front and rear as is shown 
in the side view. 

The two side members are secured side 
by side with cross-pieces of the same size 
as the stringers, each cross-piece is provided 
with small metal angle brackets which are 
fastened with round head stove bolts, al- 
lowing all heads to be on the outside. Two 
of the cross members are so located that 
the motor may be suspended from them in 
a very simple manner, as the motor used 
in the model, which was made for test pur- 
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along one of the stringers to the carburetor. 
The top of the body is decked perma- 
nently at each end of the motor, over which 
a detachable lid or hatch is held in place with 
clips or cleats; this hatch is supplied with 
a push switch for lighting purposes, the 
current being supplied from the flywheel 
magneto. As the lid carrying the switch 
is detachable, the wire leading to the mag- 
neto is purposely broken and provided wit 
a spring friction contact, that will complete 
the circuit when the lid is in position. 
(Continued on page 852) 








Gravity Defied? 


witnest the most wonderful defiance of 
gravity, projected on the screen to be 
sure, but not by any means a motion 
picture. So simple is the construction 
of the appliance, necessary for conducting 
this experiment, that it is given here for 


I: seeing is believing, the writer has 
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PE 77 cover over air hele} 


Above Is a Simply Constructed, Specially D 

Post-card Projector, Whereby It Is Possible to Pro- 

duce Those Effects “реа Gravity” Described 
erein. z 


the benefit of the average experimenter; 
but before delving into the construction of 
the apparatus, a review of a few of the 
experiments will be taken up in order. 
Many more results, —more pleasing, 
more startling, and far more satisfactory for 
conveying the desired impression can be 


conceived of by the dabblers in scientific 
matters. Therefore, but a few will be 
mentioned. 


An ordinary cuckoo clock was seen to be 
suspended upside down, the weights risin 
perpendicularly towards the ceiling, an 
the pendulum swinging in ап inverted posi- 
tion in the most grotesque manner imagin- 
able. One would think that any moment 
the pendulum would overcome the effects 
under which it was laboring against the 
laws of gravity, falling to one side or the 
other, but no, it did no such thing! It kept 


on ticking away the minutes on the screen 
which had been erected for this demonstra- 
tion. . 

A little dummy diver made of wood, then 
appeared on a ruler which acted as a spring 
board. Below him,—or rather above him, 
and inverted, was a container of water. 
The container remained apparently sus- 
pended from the ceiling of the room, and 
the diver was stuck fast to the wood, up- 
side down, or so it seemed. At a critical 
moment, the diver was seen to move down- 
ward, turn and speed upward into the 
inverted container of water, where he sank 
beneath the peculiar inverted wave forma- 
tion. 


A pitcher of water was also held in an 
inverted position, but much to the dismay 
of the audience, the water remained within 
the pitcher. The glass was then inserted 
and appeared on the screen, suspended 
considerably higher and upside down. By 
tipping the pitcher, the water ran uphill. 
Funny? No, we consider it uncanny. 


As to the construction of the apparatus 
which is used for producing these results, 
it is nothing more than a large postcard 
projector. The dimensions of the box ргор- 
er are 14x18 inches and 15 inches high. 
In the front of this is cut an aperture made 
to fit a sliding box about 8 inches square 
in the extremity of which is mounted the 
lens. A two inch moulding surrounding 
this assists in cutting off extraneous rays 
of light and incidentally acts as a guide for 
the sliding or telescoping box. Suspended 
from the top, and mounted at the ends of 
metallic tubes, are two 200 watt nitrogen 
bulbs; the metallic tube which communi- 
cates with the opening in the top of the box 
provides for the escape of heat. The open- 
ing is closed by a tin cover. Two circular 


An Actual Мо Picture Without a Moving Picture 

Machine, of a Small Clock. This Is Seen to be 

Ticking Away Merrily and Contentedly in an “In- 
verted” Position. 





holes, four inches in diameter are cut,— 
one in each side of the box and a sleeve made 
of black cloth is tacked to the opening thus 
formed. In the top, another opening is 
made, fitted with a trap door, 6x6 inches 
to allow for the introduction of various arti- 
cles, and there are four holes passin 

thru the base, which act as air holes an 





Above—Water IM Up Hill—Just Like the 
Mississippi River—but You Can See This Clearly in 
t It Is Projected Upon a Screen. 
Below—A Midget Diver in the Form of a Toy Doll 
Whose Hands are Weighted, Jumps Off the Plat- 
form and Tumbles Into an Inverted Body of Water. 





assist in the ventilation and in keeping the 
box cool. They are bored thru the base 
and are covered with an elongated tin strip. 
The inside of the box is now painted black, 
thus preventing reflection, and two metallic 
reflectors are installed so as to partly sur- 
round the lamps aiding in concentrating 
the light upon the objects. These were cüt 
from tin cans, the inside of which have 
their original polish. The hands are now 
inserted into the sleeves and the articles 
with which the experiment is to be con- 
ducted are introduced thru the opening in 
the top. The lights are turned on and the 
lens and lens box are adjusted, until a clear 
focus is obtained and then the experiment is 
conducted. A single lens, ground double 
convex or a reading glass answers the 
"lens" purpose. It will be seen that all 
objects, which are right side up, inside of 
the projector, will appear рес down оп 
the screen. 

This device will also serve as a post card 
projector. 


Tin-Can Phonograph 


A very interesting variation of the tin- 
can telephone of our childhood days is 
the foliowing experiment which could 
appropriately be termed the “tin-can 
phonograph.” The apparatus used in 
constructing this simple contrivance can 
be found in any household containing of 
course a phonograph, even tho that 
phonograph may be practically obsolete. 
An ordinary phonograph needle, pref- 
erably of the permanent type, that is, 
the kind which plays a record more than 
once, is imbedded in a small piece of 
wood (Fig. 1). Around the projecting 
part of this needle is wrapt one end of 
a 25 ft. length of small wire, or a cord 
(the wire from a telephone bell magnet 
was used by the author). The other end 
of the wire is past thru a hole in the 
bottom of an empty coffee or milk can, 
and then wrapt around a nail or match 
stick. 

The method of operation is as easy as 
the construction of the device is simple. 





Google 





One person will hold the small wooden 
block with the needle insert on the rec- 
ord at the correct angle. Another indi- 
vidual holds the can, pulling the wire 
taut so that the nail or match stick is 
held tightly against the face of the can. 
The can should be held at right angles 
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The ''Tin-Can" Phonograph Is Great for the Boys 

and It Brings Forward a New Version of the Old 

Style Cord Telephone Which We Were Wont to 
Amuse Ourselves With in Our Younger Days. 


СОТА 
to the wire, otherwise the results аге 
inferior. Anyone standing around the 
can can now hear the music played at 
quite a distance away. The scientific ex- 
planation is of course very simple; the 
musical vibrations are imparted to the 
needle by the revolving record and 
thence transmitted by means of the wire 
to the bottom of the can which acts as 
a diafram. 
Contributed by 
WILLARD E. MOORE. 


Electric Ice SKates the Latest 


Ву Н. GERNSBACK and Н. W. SECOR 


UR front cover illustration shows 
something novel and interest- 
ing to all lovers of winter 
sports—electric ice skates. The 
motion is obtained in this par- 

ticular design of electric ice skate, thru 
the medium of a spiked wheel, driven 
at a suitable speed by an electric battery 





motor of about 1/10th H.P. A storage 
battery rated at 6 volts and 60 to 80 
ampere-hour capacity, will serve to pro- 
pel the skater over the ice at a speed of 
10 to 15 miles an hour, depending upon 
whether the wind is against him or is 
blowing in the direction followed by the 
skater. Various speeds are obtainable 
by means of a rheostat held in the hand, 
or otherwise strapt around the wrist or 
around the waist. For night skating a 
powerful electric spotlight consuming 
but little current, may be strapt around 
the breast, as the front cover illustra- 
tion shows. If we want to go a step 
farther, we could connect to the battery 
circuit, electric hand warmers and ear 
muffs, but the battery will have plenty 
to do in operating the motor and, there- 
fore, we will not add more load to it. 
The first thing to decide upon in build- 
ing a pair of electric skates is the type 
of skates to be used; we prefer the rac- 
ing or hockey style skates, but the usual 
club skates with curved blades may be 
used as well, the only difference being 
that the hockey skates will be much 
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easier for the novice to perform on, as 
they do not have a tendency to throw 
over or pivot about, this being obviated 
to a large extent of course in the elec- 
tric ice skates here described, as a third 
point of support is provided by the 
spiked wheel. 

The frame supporting the storage bat- 
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$50.00 PRIZE CONTEST 


ERE is a brand new for all out 
door lovers. It is a simply designed pai 

5 of A esteri that can be Griven e 
cally by means of a good storage a 
starti T resort be 


ttery being preferable. I 
acon, ы teat tes gives probably less 


friction than any other ee уза Mer 
cti purposes. eryone OWS t 
eren heavy bodies can be moved over ice with 
very little effort. 


No model, as yet, has been built of these 
Skates, and we invite our readers to build these 
skates and send us good photofrapha and ee 
constructional data of same. We will pay a first 
prize of $35.00 for the best set of photographs 
with an article showing how the builder con- 
structed these skates. There will be a second 
prize of $15.00 for the second best article. The 
only condition we make is that the skates must 
be full size, that is, they must not be a small 
model. 

This contest will close January 20th, 1922. 
Address all manuscripts to Editor, Electric 
Ice Skates. 

On receipt of a stamped envelope, we shall 
be glad to send information, as to where the 
different accessories necessary to build these 
skates can be procured. 

—EDITOR 
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tery, motor and speed reduction gears, 
as well as the spiked driving wheel, may 
be made from a piece of substantial 
wood, such as oak; or else the whole 
frame may be made of bar iron or angle 
iron, and then may be covered with a 
piece of sheet iron or thin wood. In the 
design shown in the illustration here- 


The Electric Ice Skates Here Shown are Propelled 
the Steel Spiked Wheel Driven by a 1-10th to 1 
H.P. Battery Motor, Operating from a 6 Volt, 80 to 
100 Am pere-Hour Storage Battery. The Number of 
Teeth on the Gears are as Follows: Motor Pinion 6 
Teeth; Large Spur Gear on Jack Shaft 36 Teeth; Small 
Chain Gear Sprocket on Jack Shaft 6 Teeth; Large 
Sprocket on Spiked Wheel Shaft 12 Teeth, S of 
Motor Assumed at About 2,500 R.P.M and of 
Skates 10 to 12 Miles per Hour. The of 
Each Skate is Tied to the Rear of the Battery Board 
With a Tie Bar, but One of These Tie Bars May be 
Left Off so That One Skate Can be Turned With the 
Foot to Aid in Quick Stopping. 
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with, the supporting base for the ap- 
paratus is made of 174 inch oak measur- 
ing about 12 inches wide by 12 inches 
long. A piece of flat iron bar about 1% 
inches by 4 inch or 3/16 inch thick, sup- 
ports the wooden platform over the two 
skates, the ends of the center bar being 
pivoted to the skates with countersunk 
rivets, about 16 inch in diameter, so that 
the foot may rest over them when strapt 
in place with the usual toe and heel skate 
straps. 

The storage battery is the same as 
used for ignition and lighting on auto- 
mobiles and these may sometimes be 
purchased second-hand or rebuilt at a 
very reasonable price. The motor should 
be rated at 1/10th H.P. or more if pos- 
sible, but of course the more the H.P. 
developed, the greater the current con- 
sumption from the battery. There are 
several different ways in which the 
spiked iron wheel may be driven, such 
as by belts, friction pulley drive, shaft 
and worm gear, or else by the usual spur 
gearing, shown in the present illustra- 
tion. 

(Continued on page 855) 






se тр ee MEX 





This department will award the following monthly prizes: 


First prize, $5.00; second prize, $3.00; third prize, $2.00. 


The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the 


most useful, 


orate, and rough sketches are sufficient. 


FIRST PRIZE, $5.00 


ELECTRIC HEATER 4 
In the illustration is shown a practical 
electric heater which can easily be con- 
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Home-Made 110 Volt Electric Heater Which Can 


A 

be Used for D Photograph Films, Heating 

Water or for Warming a Small Room’ or Other 
Compartment. 


structed by any experimenter in his “lab” 
using mostly all old material. The evap- 
oration-dish stand, film drying clips and 
curling iron attachment can used if 
desired. The heating element consists of 
28 ft. of standard resistance wire wound on 
a porcelain tube or fireclay cylinder. 

The copper screen is soldered to the tin 
lids with hard solder, and mica insulation 
is used to insulate the resistance wire. 
The stand is made of pipe fittings and a 
length of 1"pipe. The whole heater must 
be mounted on a wooden or slate base to 
keep the heater from upsetting. This device 
will radiate sufficient heat to comfortably 
warm a 12' x 12' room, and it will evaporate 
liquid mixtures with amazing rapidity. 

This heater is for use on 110 volt 
A. C. with 28’ of No. 24 resistance wire. 

Contributed by К. ROLAND RICHT. 


SIMPLE AND DURABLE UNIVER- 
SAL JOINT. 

This universal joint drive is constructed 
entirely (with the exception of the shaft 
set-screws) of pipe and pipe fittings. 

The body of the joint consists of a 
piece of two inch pipe, three inches long. 
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A Useful Universal Shaft Joint Constructed from 
Pipe Fittings and Pipe. 

It has two sets of holes drilled thru the 

diameter of the pipe, at right angles to 

each other, the center of the holes being 

7%” from the ends of the pipe, and each 
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SECOND PRIZE, $3.00 


HANDY CELLAR LIGHT 
ARRANGEMENT 


Have you ever rushed down into the 
cellar in a hurry to obtain something and 
groped around in the dark for your light 
switch, and then forgotten to turn it off 
as you left? Have you then equipt your 
pull chain socket with a radium luminous 
pendant in order to find it more easily, and 
then cracked your shins on about four million 
boxes and cases in an effort to get at the 
little luminous speck? Four million may be 
exaggerating it a bit, but it seemed fully 
that number before I determined to put a 
stop to a repetition of these rather custom- 
ary habits. Therefore, I inserted into the 
door jamb a spring brass switch, as illus- 
trated, and into the edge of the door a 
fibre or hard rubber button, so located that 
when the door was closed the switch was 
opened automatically. Now when I enter 
the cellar, I merely leave the cellar door 
open and I have light during my entire 
sojourn. Upon closing the cellar door, 
either during the daytime or when I am 
thru "below deck," the light is turned out 


immediately. 
Contributed by С. 5. CIERPIK. 





= SZ 


EZ = 











This Automatic Cellar- ог Closet-Door Switch, 

Shown Greatly Exaggerated in Size, Will Save a Lot 

of Time and Сеш, for as Soon as the Door is 
.. Opened, the Light Flashes On. 


pair of holes being large enough to hold 
snugly, a piece of 3$" pipe. Two pieces 
of 15” pipe of a length to be determined 
by the constructor are used as drive 
shafts. These are threaded on one end 
and screwed tightly into 4%” tees. The 
threaded sides of the tees are then filed 
or sawed down until they will be free to 
move when inserted in the two inch pipe. 
Care should be used in filing or sawing 
off the tees, to see that the same amount 
is filed off each side. This will make the 
drive shaft come exactly in the center of 
the two inch pipe. The two pieces of 
%” pipe, 334" long, are inserted, each 
thru a pair of holes in the two inch pipe, 
and also the tee. They are then allowed 
to extend out the same distance on each 
side of the two-inch pipe, and are upset 
or riveted, so as to remain tightly in po- 
sition. 

The set screws may be placed where 
most effective. Two of these joints con- 
nected together by a suitable length of 
pipe will furnish a very effective means 
for out-of-line driving. Pinning the 
joints will secure the tees from unscrew- 
ing under heavier loads. 

Contributed by E. W, McCLURE. 
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Use only one side of sheet. 


practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea sub- 
mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. 
d We will make the mechanical drawings. 


The article need not be very elab- 
Make sketches on separate sheets. 


THIRD PRIZE, $2.00 


MAXIMUM—MINIMUM SIGNAL- 
ING THERMOMETER 
I fastened by wires a thermometer to 
the escapement wheel of a clock, I ran 
one wire alongside of the thermometer so 
that it protruded for a distance of about 
1 inch beyond the tip; the other end of this 






Silver wire 
comocts 





158 Mazim um 1 ыда Thermometer Indi- 
ca peratur 

Buzzer p germen A Tals Tee 

mometer Tube is Used in Building 1t. 

wire was soldered to the escapement wheel. 
Here very critical adjustment is necessary, 
and it may be found that, instead of placing 
the thermometer as illustrated in the dia- 
gram, the thermometer must be fastened 
below the escapement wheel. |Into a card- 
board stripareinserted two pinsor two paper 
fasteners. It will now be found that as the 
temperature of the surrounding air changes, 
the mercury expands and therefore upsets 
the balance of the thermometer sufficiently 
to cause it to make contact with either the 
bell or the buzzer. Asthe mercury expands 
it also loses considerable weight on one side. 
This in turn causes the column of mercury 
to be pushed forward causing the device to 
tip. Silver wire contacts are best. 

Contributed by HARRY S. BINDER. 

TOY MOTOR. 

The fly wheel made of iron or wood has 
three buttonlike studs projecting from 
it to a distance of about 34". The commu- 
tator is in the form of a three-pointed 
star so adjusted that the points line up 
with the equi-distant studs on the fly 
wheel. A brush makes contact with this 


R. GRIMANY. 


commutator. 
Contributed by 





One of the Simplest Тоу Electric Motor Designs 

Imaginable. It is to be Built with a Wood or Iron 

Disk, Provided with Iron Studs, and a Circuit-Break- 
ing Arrangement as Shown. 











THE WANDERING CHEMICALS 


HIS trick is one which can be per- 

formed by anybody as it is always sure 

to work ub mystify the audience. 
There is no complicated apparatus. used, 
and the trick can be done in full light with- 
out any fear of detection whatsoever. 

Two test tubes are used and for purposes 
of identification, one should be larger than 
the other. They are held up so that the 
audience can see their contents. (See 
Cut.) One tube contains a transparent 
colorless liquid filling about half of it 
while the other tube contains a white 
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In This Experiment One Tube Test Is Filled With a 

TransparentLiquid, While the Second Tube Contains 

a White opa e Powder. After Shaking the Tubes, 

the Liqui ill Be Found to Have ‘Changed to a 

Solid, and the Solid in т? Second Tube Has Become 
a Liquid. 


opaque powder. Both tubes are now given 
to some skeptical spectator, who is requested 
to keep them apart, one tube in each hand 
and to remember whether the liquid or solid 
is kept in the right or left hand. He is 
then ordered to close both tubes with his 
thumbs and shake them. After having 
shaken the tubes the audience will be 
surprised to find that both tubes have 
apparently changed places, the tube which 
contained the white solid now contains the 
liquid and vice versa, and now for the 
modus operandi. 

Some curious and little known properties 
of two organic substances form the parts 
of our interesting trick. One of them is the 
property of salol to remain in the surfusion 
state with great tenacity (in open vessels 
in the presence of unfiltered air) Salol, being 
used in medicine, can be bought at any 
well stocked drug store. Ten grammes 
are placed in a clean, dry test tube, care be- 
ing taken not to leave the crystal adhering 
to the walls of the tube. The chemical is 
then melted over a flame. Once liquid 
it is heated a trifle over its fusion point, 
so as to melt any particles of salol left in 
the liquid. This is then allowed to cool 
and is ready for the experiment even two 
or three hours after being heated. Carry- 
ing to and fro will not cause it to become 
solid, but vigorous shaking for a few sec- 
oads will transform the liquid into a 
solid. 

The other is due to the property of solid 
camphor of rapidly melting into a liquid 
compound whenever ground or shaken with 
solid chloral hydrate, which are placed in 
the other test tube. The two chemicals 
must be finely powdered and the camphor is 
sprinkled with a few drops of alcohol 
before being ground. The two white 
powders look alike and are put into the 
tube in the following proportions: Camphor, 
2 parts in volume; chloral hydrate, 1 pet 
The rapid shaking mixes and liquefies them. 

Contributed by DAVID GOODMAN. 
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RECOVERY OF SILVER FROM 
PHOTOGRAPHIC SOLUTIONS 


HOTOGRAPHY is based on the 

fact that certain of the silver salts 

when exposed to the, light become 
changed. In the process of developing 
and fixing much of the silver forms sol- 
uble: compounds and goes in solution. 
As a result when the solution is poured 
down the sewer, all the silver goes with 
it. I have tried the following method 
and find that it works successfully. It 
H interesting as an experiment if nothing 
else. 

The method I have tried is as follows: 

1. The solution is first treated with 
nitric acid to obtain the silver in the 
form of a nitrate. After the first evolu- 
tion of gas, the solution is heated until 
practically all solid matter is dissolved. 
If there is some that will not dissolve 
it probably is not silver. 

2. A saturated solution of common 
salt (sodium chlorid) is prepared. This 
is added to the silver nitrate solution 
heated to near the boiling point. A 
white insoluble precipitate of silver 
chlorid is formed. This can be recov- 
ered by filtering. 

3. Acidulate the silver chlorid solution 
with sulfuric acid and add zinc (in any 
form of metal). Owing to the greater 
activity of zinc over silver, zinc chlorid 
wil be formed and the silver will be 
precipitated in the form óf a grayish 
spongy mass. This can be reduced to 
a lump or ingot with a blow-pipe. 

Contributed by 

JOHN WIEDERHOLD. 


A MYSTIFYING MOVEMENT 


N exceedingly pretty experiment in 
A the evaporation of ether by heat is 

found in a German authority and 
we take pleasure in giving it to our 
readers. 

A glass cylinder is to be filled with fluid. 
At the bottom a strong solution of salt 
is first placed so as to about half fill the 
tube. This must be a very strong solution. 
Then the cylinder is inclined over until 
the fluid nearly reaches its lip, and the 
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upper half is most carefully filled with 
pure water. As it enters the cylinder, the 
latter is brought back gradually to the 
perpendicular. The great point is not to 
mix the two solutions. They must be kept 
separate. Next a test tube is needed. 
This has water put into it to within’ % 
inch or so of the edge. .Ether is poured 
on top of the water until the tube is filled. 


ТИЙ 


ШП 1 
This Rising and Falling Test Tube Experiment 
Always Proves a Mystery. 
The thumb is then placed over the mouth, 
the tube is inyerted, and inserted into the 





cylinder, mouth downwards. Now the 
bottom of the cylinder with the heavier 
solution in it is heated; the ether in the 
tube will be converted into gas; a bubble 
will form in the top of the tube, expelling 
water; and the tube will rise to the sur- 
face. As it enters the colder part of the 
cylinder the water in the tube rises as 
the ether recondenses and the tube will 
sink again. 

Of course, there is a certain tendency 
for the two to mix; so even if the lower 
part is kept warm, the motion will not 
last forever. As regards heating of the 
lower portion, there are several ways of 
doing it. The salt solution may be made 
in a separate vessel, heated therein and 
poured into the cylinder, and the cold 
water may be poured on top of it in the 
way described. If, however, the lower 
layers have to be heated after everything 
is in the cylinder, it is done by very care- 
fully putting the cylinder into hot water 
for a depth not exceeding that of the salt 
solution. This has to be done with great 
care and very gradually to avoid cracking 
the cylinder. tt is said that the experi- 
ment can be repeated over and over again 
on successive days. Of course, when the 
solution of salt by diffusion mixes with 
the water above, the experiment will no 
longer succeed. The essential point in- 
volved is that the salt solution must be 
so heavy that even when expanded by heat 
it will still be of higher specific gravity 
than the overlying cold water. 

The best way of heating the salt solu- 
tion is by a heating coil, surrounding the 
base of the cylinder, or bv a small electric 
lamp immersed in the liquid. 








Radio Central 


By ARTHUR Н. LYNCH 


UCH has already been written 

about the huge radio station on 

Long Island, New York which 

was officially opened, when 

| President Harding pushed а 

switch button on his desk, in the White 

House, Washington, D. C., on November 

Sth. With all that has been previously 

said about this very wonderful station, 

there are still a few interesting points 

which have not been brought to the at- 

tention of the average man, and it is the 

average man, who will find this station of 
great value to him, in his business. 


——— 


COMMA is the earnest hope of the American 
Nation STOP. WARREN G. HARDING. Un- 
quote END." 


To those in the gathering, at the station 
as the message went through, it was 
quite apparent that a new era in radio 
communication had been born. Many of 
the old-timers, who have witnessed the 
opening and operation of many high- 
power transmitting stations, found some- 
thing entirely different; something out of 
the ordinary, in the opening of Radio 
Central. In the high-power transmitting 
stations of yesteryear one was impressed 


which was sent out from New York by 
the Radio Corporation) entered the brick 
power house, the Alexanderson alter- 
nator was running and overseers were 
busy watching the various meters on the 
control boards. Many were imprest with 
the number and delicacy of these devices, 
which have been built with watch-like 
precision. 

In one of the accompanying photo- 
graphs may be seen the power house, 
which, by the way, is a great deal larger 
than it appears to be. One of the giant 











Г 
Employed at “Radio Central.” 


Towers of th: 


Direction ае is Well 
Attainable 


Photo at Right Shows One of the Gigantic Steel Masts Rising 410 Ft. Above the 
Ground, and a Number of Which are Used to Support the Wires Comprising 
the Huge Antenna at “Radio Central" Station, on Long Island. 

Photo Below at Left Shows One of the Tuning Coils Used on the Multiple Tuned 
a When This Radio Station, Said to be 
the Largest in the World, is Completed, There Will be 72 Self-Supporting Steel 

Here Shown, Arranged Like the Spokes in a Wheel. 

This WAT a Different Antenna May be Used for Each Direction in Which a 
Message is to be Sent, the Directive Efficiency of an Antenna Lying in a Certain 
Known. A Sending Speed of 100 Words Per Minute is 























After the President closed the switch 
control button, which put the station in 
operation, the following message was sent 
and it was the writer’s privilege to copy it, 


as it went thru: 

“CQ CQ CQ President Harding’s message 
being transmitted from the White House, Wash- 
ington, D. C., which inaugurates the official 
opening of the Radio Central Station, New 

ork, owned and operated by the Radio Cor- 

oration of America, Call Letters, W О К 

TOP. Please distribute President's Message 
through other radio and wire services to all 
newspapers as rapidly as possible and acknowl- 
edge receipt to Radio Corp, New York, 
QUOTE. о be able to transmit a message by 
- radio in expectation that it mey reach every 
radio station in the world COMMA is so mar- 
velous a scientific and technical achievement as 
to justify special recognition STOP. It affords 
peculiar atification that such a message 
COMMA from the Chief Executive of the Unit- 
ed States of America COMMA may be re- 
ceived in every land from every sky COMMA 
by Peoples with whom our Nation is at peace 
and amity STOP. That this happy situation 
may ever continue COMMA and that peace 
which blesses our own land may presently be- 
come the fortune of all Lands and Peoples 


oss Google 


with the din caused by the spark dis- 
charge, as it boomed its way across an air 
gap, under the control of the sending key. 
This great noise was not to be heard and 
had it not been for the thoughtfulness of 
the engineers in charge of the station, who 
installed a loud-speaker, operated by one 
of the transmitter relays and a sixty 
cycle current, the visitors would hardly 
have known that the message was being 
sent. Of course there were a group of 
relays which could be heard clicking, as 
they cut in and out the circuits of the 
magnetic modulators, thus forming the 
characters of the code, but, to the layman 
they would have meant nothing. As the 
President’s Message was going thru a 
salute of twenty-one guns was fired, in 
his honor, which also took the attention 
of the onlooker from the massive ma- 
chines themselves. 

When the guests (and there were several 
carloads of them on the special train 
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Photos Courtesy of Radio Corporation of America 


steel masts may be seen, directly behind 
it and in the foreground is shown the 
cooling pond. It is interesting to note 
that there are now twelve towers, like the 
one in the photograph. Each is 410 feet 
high and the steel bridge-work, which is 
used to carry the wires for the antenna is 
150 feet from tip to tip. 

The cooling pond is used to supply 
water, which is circulated thru pipes 
which have been placed within the alterna- 
tors, so as to prevent them from overheat- 
ing when used for continuous service. 

Few Potent Facts. ` 

Radio Central has been designed for 
World-Wide Wireless Communication. 
When the station is complete, there will 
be 72 self-supporting steel towers, of 
which twelve are already erected. At 
present two Alexanderson alternators 
have been put in place, tho but one is 
actually in operation. The motors which 
drive the alternators are rated at 500 

(Continued on page 859) 

















Photo Above Shows the rA ур Artists’ Room at the Westinghouse This Photo Shows Mr. H. Gernsback Giving His Wireless Talk Via Radio 
Station in Newark, N. J., from Which Laboratory. Wiselsas Telephone Music, Telephone from the Westinghouse Laboratory in Newark, N. J., on the Night 
Speeches and Daily News Items are Broadcasted Day and Night to Thousands of November 10th. His Radiophone Speech was Heard by ‘Thousands of 
of Radio Amateurs. Amateurs. 
J Ё the Аз 
By ROBERT E. LACAULT 
UN ut his message through or not. Not that 


HANKS to radio telephony, the 
audience of a lecturer is no longer 
confined to the number of seats in 
a room, and thousands and thou- 
sands of people may, at the same 

time, listen to a lecturer without even 
leaving their homes. While staying near 
the fire on a cold, winter night, a simple 
adjustment of a radio receiver brings in the 
news, a radio concert, or an interesting 
lecture, which everyone can enjoy. 

To many people, this may sound im- 

ssible, or only a vision of the future, but 
it is, in fact, a vision of the present and 
for the benefit of those people who do not 
yet know the wonderful possibilities of 
radio telephony, we shall give in this 
article a little practical information to 
enable them to benefit by the lectures, con- 
certs, news, etc. 

Recently Mr. H. Gernsback, Editor of 
this magazine, and also of "Radio News" 
and “Practical Electrics,” delivered the 
following lecture through the Radiophone 
Broadcasting Station of the Westinghouse 
Company, installed at Newark, N. J., and 
within a radius of over 100 miles, thousands 
of Radio enthusiasts could hear this lecture 
right in their homes. 

The Past and the Future of Radio 
Lecture Broadcasted by Radio Nov. roth, 
1921, by H. Gernsback 
Editor of RADIO NEWS, SCIENCE & 
INVENTION, PRACTICAL ELECTRICS 

My Radio Friends:— 

When I come before you to-night, invis- 
ible in body, but audible in voice, one of 
my most cherished dreams since I was a 
little boy has been fulfilled. 

The Westinghouse Electric Manufactur- 
ing Company fas kindly asked me to come 
here to Newark to-night and talk to you 
on radio by radio. As editor and publisher 
of RADIO NEWS, SCIENCE & INVEN- 
TION, and PRACTICAL ELECTRICS, it 
is with great pleasure that I respond. As 
you all perhaps know, I have been in the 
radio game since its beginning, and as a 
matter of fact, I was the first individual in 
the United States to make and sell an ama- 
teur radio outfit. It is now exactly seven- 
teen years since I turned out the first wire- 
less outfit, which was advertised at that 
time in one of the November, 1904, issues 
of the Scientific American, as well as several 
other periodicals. 


О you know that it is possible now : 

with a Radio outfit costing not more : 

than $2.00 to receive íree of charge 
very day radio telephone concerts by the 
est opera artists, violin and piano music, 
ectures, stories for the children in the eve- 
ing, jazz music, etc.? Тһе Westinghouse 
Electric and Manufacturing Company main- 
ains broadcasting radio telephone stations 
t Pittsburgh, Pa., Newark, . J., Spring- 
eld, Mass., and Chicago, Ill., from which 
tations the Radio telephone entertainments 
re broadcasted every day from 10 A. M. to 
0 Anyone within range can receive 
his entertainment. If you are not as yet 
itten by the Radio Bug, we would pau 
dvise you to get busy. A world of infor- 
mation and entertainment is yours for the 
sking.—Editor. 
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Those were the wild and woolly days of 
radio. I, who am responsible for the words 
RADIO AMATEUR, and who was a dyed- 
in-the-wool radio amateur, and still am, 
may be pardoned for trying to work in a 
few reminiscences of the good old days. In 
those days of the coherer, when wireless 
detectors had not, as yet, been invented, 
we had our one inch spark coils, and we 
were lucky if we transmitted one mile with 
ease. The radio amateur had just been 
born, and there were not one hundred of 
us in this country in A.D. 1904. There 
were, of course, at that time, no laws for 
radio, and whoever owned the biggest spark 
coil, and who controlled the heaviest ''juice"' 
was czar and master of the situation. He 
simply drowned out everyone else, and 
cared not a rap whether the other fellow 
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it mattered a whole lot, because the mes- 
sages in those days were mostly of the now 
famous variety of “Ноу do you get my 
spark?" and other similar exciting news. 
Of course in those days we had quite a 

d deal of trouble selling wireless outfits, 
epi simple reason that few people be- 
lieved that there was such a thing, and 
branded it as a fake. 

I remember the time when the police 
department of the city of New York inves- 
tigated my company to find out whether 
the outfit was a fake, or whether we were 
really selling a bona fide wireless set for 
$10.00. I well remember the day when the 
stalwart minion of the law walked into the 
office and critically inspected our little 
outfit, operated by four dry cells, and a 
one inch spark coil. In order to make it 
work at all, we had to have a miniature 
antenna on the spark coil, and a similar 
miniature one on the receiver, the latter 
composed of a coherer, decoherer, and a 
dry ce. We demonstrated the outfit to 
OUR satisfaction, but not to that of the 
policeman. Не was not at all convinced, 
because as he put it, “If this contraption 
is a wireless outfit, why do you need all 
those wires dangling and sticking out from 
the instrument?” 

This may be thought as in the light of a 
joke to-day, but to us in those dark days 
of radio, it was no joke at all. We finally 
convinced the man by letting him 
walk around with the receiving outfit in 
his hands while we tapped away at the key 
at the other end of the room. 

That finally convinced him, although he 
ш growled about "those wires" when he 
elt. 

Of course this has all gone and 
and I hope I am not boring you b: 
you of these ancient happenings 
only doing so in the light of what 1 5... 
say further on. 

When I say that the radio telephone has 
always been close to my heart, I do so be- 
cause ever since the birth of radio, I have 
always held that radio telephony was the 
thing that would make radio big. When I 
wrote the first book on wireless telephony 
in 1908, entitled, ‘‘The Wireless Tele- 
phone," I made the prophecy that in less 
than ten years we would have a wireless 
telephone not larger than one foot square 


that · would. send intelligible messages 
clearly. That prophecy was fulfilled, and 
is now being realized. 

At thc time my book was written, there 
was of course no radio-telephone as we know 
it to-day. We still had spark and arc sys- 
tems, but the continuous wave systems as 
we have them now, and which are due 
mainly to the invention of the audion, had 
not then been dreamed of. This has been 
changed, as you fellows all know, and won- 
деш progress has been made along these 


es. 

As I said before, wireless telephony has 
always been my hobby, and ever since as 
editor of "Modern Electrics,” as far back 
as 1906, I started preaching radio telephony 
to the amateur; and while most of you con- 
sidered it a joke, you realize that I was 
right, just the same. I am not an enemy of 
wireless telegraphy, but if amateur radio, 
and radio in general is to become the great 
art that I see it in the future, it will be done 
through radio telephony. The radio tele- 
graph is all right for a few chosen ones, 
who know the code, but it does not lend 
itself to the public at large, all of whom 
can use the radio telephone if they make 
its acquaintance, and that is exactly our 
task. It is all right to hand your dad a pair 
of receivers, and let him “listen in." Не 
will have a solemn look upon his face, and 
then ask you what it is all about. You tell 
him that it is the Mauretania in such and 
such latitude and longitude, sending out a 
ship report; but your dad is not at all inter- 
ested in that. 

On the other hand, if you hand him a pair 
of receivers, and let him listen to a grand 
opera concert, originating 1,000 miles away, 
you will instantly detect the change. And 
herein lies the difference. We must popu- 
larize radio, and it is the radio telephone 
that will do the trick. 

As I have said before in my editorials in 
RADIO NEWS, the radio game may be 
likened to the amateur photographic bus- 
iness. Within the next ten years, we shall 
see every drug store selling complete re- 
ceiving outfits, that can be put on top of 
the photograph at home, and which can 
be worked by your six-year-old sister. All 

ou need to do is to manipulate a few 
nobs, and from a concealed horn, the latest 
jazz band music will issue. To be sure, 
this music is broadcasted from a central 
station, which may be 1,000 miles away, or 
further. 

Then, the day of the radio newspaper is 
quickly coming. The important news will 
be broadcasted by radio telephone every 
day at stated intervals, as will be weather 
reports, and other information useful in 
every community. But of course the de- 
velopments of radio will not stop at radio 
telephony alone. Great and wonderful 
things are coming in radio which are un- 
dreamed of to-day. New uses are constantly 
being found. New improvements are going 
on almot over night. We cease to wonder 
when we hear of some new marvel that is 
being performed by radio, and simply shrug 
our shoulders, and say, “Well, that was 
predicted long ago." Thus, recently, a 
physician several hundred miles inland _lis- 
tened to the heart beats of a man lying un- 
conscious on a ship 300 miles out in the 
ocean. Every heart beat was transmitted 
clearly and faithfully, to the physician, who 
was thus enabled to make a diagnosis. 

We now move ships, and steer air- 
planes by radio. In a forthcoming issue of 
RADIO NEWS there is to be described how 
radio is being used in mines underground, 
to locate ores and coal veins, surely a sur- 
prising use for the art! To-day every radio 
station has its ubiquitous aerial on top of 
the house. That soon is going to be a thing 
of the past. Already two American in- 
ventors have demonstrated that far better 
results can be had by putting the aerial 
underground. They use the so-called under- 
ground loops. Of course these are neces- 
sary for long distance reception, but for 
your radio outfit on top of the victrola in 
the parlor, no underground loop or aerial 
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on the roof is necessary. The aerial will be 
right inside of the outfit. We are already 
doing this very thing to-day, and the outfit 
need not be larger than a foot square. That 
ves us sufficient space for the concealed aer- 
ial within the box. This has already been 
accomplished for reception of radio music 
over distances of several hundred miles. 

Here is a stunt that I originated some 
years ago, and which for some reason has, 
as yet, not been exploited. The main 
reason is that it has not received the pub- 
licity which it deserves. The idea is, in 
short, Grand Opera by Wireless. 

This is not a dream but a thing that can 
be accomplished with existing means by 
anyone who cares to spend the money. 
Imagine yourself sitting in any of our large 
moving picture houses. On the screen you 
see projected, let us say, the opera Lucia 
di Lammermoor. You see all the famous 
stars, including Galli-Curci, etc., going 
through their accustomed motions, but you 
hear, at the same time, their voices. 0, 
this is not phonographic music, but Galli- 
Curci's voice. You hear her voice, and you 
see her at the same time on the screen, and 
she is ‘‘keepingin step"; you do not miss а 
note or a movement of her hand. How is 
it done? Very simply as follows: The opera 
is given in the usual way, and is filmed from 
start to finish, the actors going through their 
accustomed motions, and singing in their 
accustomed way. The film is developed, 
and sent broadcast over the country. Ona 
Saturday evening, at a prearranged time, 
the moving picture houses all over the 
country begin to unreel the film. 

In New York City let us say there is an- 
other auditorium, and upon the screen the 
same film is projected, Galli-Curci as well 
as all the other singers, stand in front of 
a microphone, the same as I am doing now, 
singing the various strains of the opera. 
With the film before them, they can watch 
the exact time at which to start singing, 
and having been filmed before, they know 
the time almost by heart, and are not liable 
to make mistakes by singing too soon, ог ` 
too late. In other words, they will find no 
trouble to “keep in step” with their own 
movements, which they follow before them 
on the film. 

At Kalamazoo, let us say, the movie 
operator hears the voices coming in, and 
he can time the film to suit the music, 
Should he goa few seconds slow, he can 
readily correct this by accelerating his ma- 
chine to catch up with the singer, or 
vice versa. We thus will have real grand 
opera by radio, and the system is so simple 
that no synchronizing arrangements are 
necessary at all. At the present time, only 
a few thousand people can hear our great 
singers at our large opera houses at one 
time. By means of this, grand opera by 
radio, Е can simultaneously enjoy the 
voices as well as picturization of the opera. 

Perhaps the greatest development will be 
the radio power transmission of the future. 
This is of course today only a dream, but 
Nikola Tesla already has demonstrated that 
it can be done, and it is interesting to note 
that this great savant’s ideas are coming 
more and more to the front. Dr. Tesla 
contends that our radio conceptions are 
wrong from start to finish. He claims that 
it is not the radio waves that travel through 
the ether following the curvature of the 
earth, but rather currents that travel 
through the earth, and we seem to be coming 
to just this. If Tesla is right, power trans- 
mission by radio should be a simple thing. 
It will enable us to tap the earth at any 
point, and receive our energy to light and 
heat our houses. Of course all this is in 
the future, but we are surely coming to it. 

Another new use of radio is sending 
pictures, photographs, etc., through the 
ether, and I believe that I cannot do better 
than quote part of my editorial from the 
November issue of RADIO NEWS. 

Recently the signatures of General 

Foch, and General Pershing were sent 
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Submarine Sound Detector 
(No. 1,378,420 issued to Ernest Merritt) 
Heavy metal plates, such as the sides 





of a steel vessel, offer practically no re- 
sistance to subaqueous sounds. For 
this reason the so-called hydrophones 
or sound receivers placed under water 
for the detection of ships and particu- 
larly submarines, readily receive their 
impulses even tho at times they were 
placed within oil tanks in the vessel. 
But a screen made of an elastic material 
acts differently than the rigid sides of 
the vessel. For instance, a toy balloon 
of thin rubber exerts a very powerful 
screening effect The inventor has, 
therefore, devised a screen which Le 
introduces around a microphone of such 
a nature that its walls are of the yield- 
ing type. By this means he is able to 
cut off substantially all sound by re- 
flection and only hears a sharp indica- 
tion of sound in a certain direction. 


Unsinkable Boat 
(No. 1,392,217 issued to Salvatore 
Ponzio.) 


Hinged to the sides of a vessel some- 
what below the normal water line are a 
plurality of wing-like structures, upon 





which are mounted a number of tanks 
or other buoy-like devices. Under or- 
dinary circumstances, these wings are 
held in an elevated position by means of 


cables, trained about windlasses. In 
event of a mishap, these members are 
let down to the surface of the water, in 
this way preventing a ship from sinking. 
Bars rigidly attached to the vessel to 
hold the wing structures in the extended 
position are provided for. These are 
rigid enough to prevent a collapse of the 
wings and incidentally to maintain the 
ship on an even keel. 


Driving System for Automobiles 


(No. 1,378,514 issued to Sven R. 
Bergman.) 

With this arrangement when an auto- 
mobile is running along on level ground, 
the engine will be maintained at sub- 
stantially constant speed, while the 
speed of the automobile is regulated 
by the controller. The invention is 
adapted for those automobiles which 
employ a gasoline motor to drive a 





which generator char 
storage batteries and in turn supplies 


generator, 


the motors coupled to the rear wheels. 
In the past, the storage battery occupied 
much space, because the motor was 
maintained at constant speed, furnish- 
ing power for the reaf wheels on ordi- 
nary level roads, and at the same time 
assisting to charge the storage batteries. 
On up grades, the extra power required 
was drawn from the storage battery. 
Now, however, the storage battery 
"floats" on the line and may be charg- 
ing, may be fully charged, or may be 
slightly discharging. In case of an in- 
crease of load, a load governor opens 
the throttle and increases the engine 
speed, so that all the surplus load is 
not thrown on the battery. In this 
way, the battery is always protected 
automatically against over-loads and 
hence its size does not have to be very 
great. At the same timc this method 
does not otherwise effect the control of 
the automobile. 


Plane Landing Apparatus 
(No. 1,392,140 issued to Hugo Gerns- 
back.) 

In this invention which was more 
fully described in this magazine during 
the period of the world conflict, the in- 





ventor provides for a platform of glass, 
suitably recessed. Into these recesses, 
electro-magnets are disposed, their up- 
per surface coming flush with the sur- 
face of the platform. When it is desired 
to land a seaplane on shipboard for 
which this device is particularly adapt- 
able, but not necessarily so, an operator 
by means of the proper switches ener- 
gizes monster 60 inch electro-magnets, 
which exert a readily controllable trac- 
tive force upon the seaplane, bringin 
it to a stop. Searchlights are provid 
for use under the platform so as to illu- 
minate the landing area. By simply 
reversing the current feed in the electro- 
magnets, so that instead of retarding 
the action would be an acceleratin 
traction, the seaplane can be shot o 
from the deck of the vessel. In order 
to beattracted the bottom of the skids 
have iron plates attached. 





Auto Sleigh Attachment 
(No. 1,392,438 issued to Nordahl O. 
Nelson.) 


In this device the wheel of an automo- 
bile rests in a hollow curved holder, sup- 
ported near its ends upon the runner by 
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brackets. The holder itself is provided 
with openings so as to facilitate clean- 
ing and eliminating excess weight. The 
runner is bent up at its ends. Attached 
to the bottom of the runner by means of 
bolts, is an anti-skid plate longitudin- 
ally grooved and presenting two sharp 
edges on either side of the groove, which 
cut into the ice or snow. These are de- 
tachably mounted and may be replaced 
when worn. The entire device is so ar- 
fanged that it may be applied to an 
aut»mobile almost as quickly as skid 
chains can be hooked on. 


Signaling by Radiant Means 
(No. 1,384,014 issued to Reginald A. 
Fessenden.) 


This invention relates to a special 
form of apparatus which can be used for 
signaling by means of radiant impulses, 





A tetrahedron or the corner of a cube 
of glass having portions of the sides of 
the cube which meet together at one 
corner, and these sides of the cubes 
silvered, could for instance be placed 
on the back of a soldier. Then this 
man could go forward for scout duty 
carrying his full equipment of rifle, etc. 
He is the front signaler. А rear signaler 
then swings a projecting lamp over the 
terrain keeping his eye at a telescope. 
As soon as the beam of the projecting 
lamp strikes the reflector, the rear ob- 
server sees a flash and knows that the 
projecting beam is in the right direc- 
tion. At the same time the forward 
signaler sees the flash from the pro- 
jecting lamp; the rear signaler then by 
moving the shutter can call the letter 
of the forward signaler several times. 
He then leaves the shutter open, and 
the forward signaler moves the shutter 
which cuts off the beam of reflected 
light back to the rear observer, and 
thus establishes communication. The 
forward signaler does not have to stop 
moving in order to communicate with 
the rear, the entire apparatus weighs 
less than eight ounces and it is claimed 
that it cannot get out of order. 





Variable Area Wing 


(No. 1,392,005 issued to Harlan Davey 
Fowler.) 


This is a very interesting invention 
which makes it possible for the aviator 





to change the area of the wings of an 
airplane, as well as change its chord 


and camber. The principle is clearly 
depicted in the diagram, By extending 
the area of the plane, it is possible to 
increase the lift of the craft, and start 
at a low rate of speed. As the machine 
increases in speed, the area of the wing 
may be decreased at the will of the op- 
erator, thus facilitating much greater 
flying speeds. The safety of the oper- 
ator in landing is an acknowledged fact, 
because of the much decreased landing 
speed, when the area of the plane has 
been increased. Note particularly that 
the general curvature of the wing 
changes, even tho the stream-line effect 
is maintained. 


Thermic Telephone Transmitter 


(No. 1,389,242 issued to Pieter de Lange 
and Robert Aernout Baron 
Van Lynden.) 

The joint invention of these two 
Netherlanders is an improvement in 
thermic telephone transmitters, which 
transmitters have the advantage of 
being able to stand greater quantities 





and of lasting for almost 


of 
unlimit time. Within a sounding 
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box are located some very thin con- 
ductors. These conductors are slightly 
heated, and due to the peculiar arrange- 
ment of the sounding box, the sound 
penetrating from the outside acts upon 
the conductors changing the conduction 
of current. The theory of operation 
has not been determined with certainty; 
it is probable, however, that the alter- 
nate compression and rarefaction of air 
taking place within the transmitter thru 
the action of the sound waves, subjects 
the material of the very thin wires to 
alternate compression and expansion, 
say the inventors, and since the con- 
ductivity of the metals depends wre 
their density, it would seem plausible 
that the result of change in current 
intensity is due to varying resistances 
corresponding to the changes in density 
of the wires. Another theory advanced 
by the inventors is that the rapid com- 
pression and rarefaction of air alter- 
nately cools and heats the wire, thua 


changing the resistance and hence the 
current. 

Signal System 
(No. 1,389,061 issued to Daniel J. 


McCarthy.) 


A novel means of light signaling is 
incorporated in this device recently 
patented. Mounted upon a solenoid is 


a triangular glass prism. This 

may be rorated thru an arc of И ыы 
means of two other solenoids. Three 
lamps suitably arranged and bearing 
red, green, and yellow colors, are so 
connected that when the control for the 
green light is switched on, the glass 
prism is drawn upward by one solenoid, 
and rotated by another so that the re- 
flection of this light caused by the prism 
passes thru the same external lens open- 
ing. In order to change the light to 
yellow, it is merely necessary to throw 
the switch which incandesces the fila- 
ment of the yellow lamp. This inci- 
dentally causes a 90 degree rotation of 
the prism because of a solenoid con- 
nected in series with the lamp: During 
all these rotations the red lamp, con- 
stantly illuminated, is hidden from view 
by the opaque back of the triangular 
prism. Should, however, there by any 
failure in the circuit, or one of the signal 
lamps burn out, the prism drops down- 
ward, allowing the red rays to show 
clearly thru the glass magnifying lens. 


Rail Tie 
(No. 1,392,146 issued to Roscoe M. 
Grizzle and Aaron H. Thacker.) 


A new railroad tie which promises to 
eclipse many now upon the market, in 
that it is practically uncreepable, yet 


y coge ERI] 


which will permit of the lineal expan- 
sion of the rail due to changes in tem- 
perature, is the joint invention of the 
above named engineers. The metallic 
tie upon which the rails rest, has a 
hooked end for engaging the outer 
flange of the rail, and a aringing mem- 
ber for engaging the inner edge of the 
rail. Independent spring means acting 
on each member exert pressure upon 
the rails holding them rigidly in place. 
Cover plates are provided to close the 
opening of the slots thru which the 
hooked clamps pass, and a method of 
releasing the spring mechanism is also 
mentioned. In this way it is possible to 
rapidly change the rails upon permanent 
ties. 
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Can't See the Point Said the Pinhead. 
—“I'm tired of this," said the sofa. 
“Well, I've been walked upon lately, and 
beaten too," said the carpet. 
"I've been switched," said the electric 
light. 
"We've been struck," said the matches. 
*Well, I'm up against it too," remarked 
the wall paper. 
* "I'm going to strike,” cried the clock. 
"Shut up," yelled the door. 
> “Cut it out," shouted the scissors. 
Whereupon the gas, getting very angry, 
grew hot under the collar, and after flar- 
ing up and refusing to throw any light 
upon the matter, went out.—Stanley 
Schock. 


Gast.—Mr. Brown (in chemistry class) : 
“You may recite on either gas or chloro- 
form.” 

Student: “May I take ether?” 
—Max B. McLaughlin. 


Guaranteed.— 
A timid middle- 
aged lady with 
an intense hor- 
ror of dentists 
has her teeth 
put in first 
class condition. 
The dentist in- 
forms her they 
will remain so the rest of her life without 
causing апу- тоге trouble. 

Some thirty years or so later, the lady 
has more trouble with her teeth and goes 
to the same dentist. 

Old lady in disgust: “I thought you 
told me I would never again have trouble 
with my teeth, so long as I lived.” 

Dentist, perplexed: “I did, Madam, but 
I never thought you were going to live 
forever."—Beatrice P. Smith. 





This Is No Joke, Says the Joke Edi- 
tor.—“Hold your tongue," said the shoe. 
"Lead others," said the chain. 
“Don’t hang around," said the rope. 
"Be self-supporting," said the suspend- 
ers. 
“Always keep cool,” said the refrigera- 
tor. 
"Keep your secrets," said the phone. 
"Never get heated up," said the test- 
tube. 
"Learn to see through people," said the 
X-ray. 
"Never give a blow-out," said the fuse. 
“Don’t give out,” said the battery. 
“Well, fu be dinged," said the bell. 
“Pm on the blink," said the light. 
“I’m right on the tick," said the watch. 
“Well! I'll be swamped,” said the canoe. 
“Let me reflect,” said the mirror. 
i —Gordon Smith. 


Hah! Hah!!— 
"Why do you 
‚ specialize on giv- 
ing your patients 
laughing gas?" 
"Well, you see 
our fees are con- 
sidered large, so 
when we present 
our bill he'll be 
ШШ in a good humor, 
and pay us promptly."—Raymond I. Long. 





^ 


So That's Why They Shoot Holes 
Into Our Pocketbooks.—“Did you know 
that most all flowers are armed?” asked a 
student of botany. 

“Armed!” exclaimed the other incredu- 
ously, “With what?” 

“Pistils,” replied the learned one, and 
сае around the corner—William J. 


Google 
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strung." 


We'll wire him." 


well as the outer peculiarities of ma 
changed from age to age—witness t 
useless appendix, the vanished tail. 
de you suppose will be the next cha 


enough, the same process of evol: 
provide man with the interior org... 
camel!"—Wright Field. 
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fessor of agriculture, "is meant by, 
ing?" w 


g р р === 
“Cutting іп where you don't belong, ai... 
sticking there,” replied the son of a prom- © 


inent politician —William J. Ladd. 
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First Prize, $3.00 


ннен ыйды sa mimm tassi pictum] fat ahead of the aupiki - 
Hot. Thrills.—Ben: “My father makeg ow з ә m/f 


a living giving the public thrills." wv 


HMMM Ask about this— 
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The Room Was Full Too.—The 
PENCIL has made quite a few pointed 
remarks about the SPONGE being soaked 
all day, and the WASTE-BASKET full, 
also. The SCISSORS are cutting up, and 
the PAPER WEIGHT is trying to hold 
them down. The MUCILAGE is stick- 
ing around to see the STAMPS get a 
good licking in the morning. The INK'S 
well, but feels blue because BILL is stuck 
on the FILE. The CALENDAR is ex- 
pecting to get a month off, and the BLOT- 
TER is taking it all in.—Robert P. Fish. 





Very Plane.—"In one way the auto is 



















Gwen: "An aviator ?" e 


Ben: "No, a fire alarm salesman P 


— Glenn i 
ак on electrics, while 75% of car 
xal end of the auto business and get 
Why not check up your knowledge 
tknow. Special advanced training at the 
“Ке you an Expert Auto Electrician, the 


: Electrician 
What We Teach 
two hundred contributions, 


thie debarimeni. OF thess i course includes scientific teaching 
one or two are available. We desir’ €Xperiments of electrical operation, 
publish only scientific humor angduction, magnetism, regulation, cir- 
contributions should be original ifuits, etc. The student has actual prac- 


sible. Do not copy jokes from old ine ; " a RA 
or other publications os Whey kave Се Ut testing, wiring and adjusting every 


no chance here. By scientific питат! Of starting, lighting and ignition 
mean only such hes as contain ystem; also over-hauling all systems; 
thing of а scientific nature. Not»aring down and assembling; operating 


prize winners. Write each joke on : Е : 
arale shek aud NX Sou mma s, hem on live motors; trouble shooting on 


dress to it. Write only on one live cars; building and repairing of stor- 
sheet. Мо letters acknowledged es ; armature winding; farm lighting sys- 
postage is included. js course is advanced work, and will en- 


All jokes publisht here are 4i i , 
iE the rate of ona dolar tach rienced mechanics to do better work and 


the first prize of three dollar" Salaries—to reach the top. 

est joke submitted each month. 

event that two people send in шз 

joke so as to “tie” for the prize, Endorsed School 
sum of three dollars in cash will a 
to each one. *. 


Stringing Dad.—"'Papa will b 

Resourceful Groom: "That's i 
—No 

And a Humped Back.—"'Inner or: 


t may be, if Prohibition la 


E receive daily from on 


, 15 included with your enrollment here. 
he leaders in this industry, enable us to offer 


Easy Graft.—'" What," began 1 


do if I kist yuu. 


Electrician's э m 


A Secondrate Joke.—'"How much is 
your nitrate of soda?" inquired the pros- 
pective buyer. 

“Just the same as the day rate,’ 
the smart clerk.—William J. Ladd. 
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replied 


’Twould Make 
an Iron Cross. 
—Smith: “Why 
did Jones buy 
that big magnet?” 

Brown: “He 
heard Stella had 
an iron constitu- 
tion, and het 
thought it would W% 
attract her to 
him.”—James L. 


Coffrey. 





daughter: “I 
would use опе || 
hand for insula- 
tion and with the 
other I would 
create a short-circuit by a quick connec- 
tion against your cheek.” 





—Walter Rinda. 


A Grand Finale.—Musical Professor, 
explaining why he had to have his new 
car towed in, “It’s like this, the engine 
made staccato reports, then the саг 
changed keys, and went on four flats, and 
it ended up with a grand pause.”—Allison 
Manners. 





The “Oracle” is for the sole benefit of all scientific experimenters. 
here for the benefit of all, but only matter of sufficient interest will be publisht. 
questions will be answered: 





Questions will be answered 
Rules under which 


1. Only three questions can be submitted to be answered. 


not be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge ot 25 cents is made for each question. 


2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no 
penciled matter considered. " 
3. Sketches, diagrams, etc., must be on separate sheets. 


Questions addrest to this department can- 


If the questions entail considerable research 


work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered. 





ete, 


If a wax mold (paraffin is good for amateur 


My instance. a 
work) is used it is of course a non-conductor of elec- 


maced 
Tusirated here- 
‘Lue secret of this screen lies in the fact that its 
surface is divided up into a multitude of vertical 
corrugations, each of which under the magnifying 
glass is seen to have beveled sides. This screen is 
therefore claimed by its makers to reflect the image 
of the picture at a thousand different angles and 
more, thus eliminating the distortion caused by 
using the ordinary screen. 
Upon receipt of stamped and addressed envelope, 
the editor will supply the name of makers. 


Copper Plating Glass 


1174) James Thornton, Elmira, N. Y., asks: 
g 1. How are electrotypes made? | 
А. 1. Electrotyping is the art of reproducing 
metals, engravings, printers’ type Composition, et 
cetera, by the electric deposition of copper or other 
metal in an electrolytic bath. ў 

A wax mold is first made of the object which is to 
be reproduced by impressing the metal in wax, for 
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ricity and its surface has to be made conducting by 
rushing over it a thoro coating of powdered grafite. 
е grafite-coated mold is immersed in ап electro- 
ing bath as the cathode or negative pole. This 
may be composed of an 8 to 10 per cent sulfuric 
and water solution; copper sulfate is then dis- 
А in this solution until the bath is saturated at 
"ary temperatures. The electrolyte is kept sat- 
d by the addition of copper sulfate crystals or 
)y using a copper anode (positive terminal). 
printers' composition or type matter is to be 
duced, the two cases containing the prepared 
nolds are suspended back to back between large 
`r anodes; in this manner the grafited surfaces 
* molds, face the anodes directly. The product 
ned by multiplying the current in amperes 
ng thru the bath and the time in hours that the 
ds are immersed, indicates the thickness of the 
per deposit. In commercial electrotyping tanks 
solution is agitated or caused to constantly cir- 
ate by mechanically operated paddles or per- 
uted drums, or else by comprest air liberated from 
ube placed beneath the surface of the electrolyte. 
er the plating is of sufficient thickness, the copper 
ell is separated from the mold and it is strength- 
а for further use by melting hot type metal on 
аг side, as explained in the July issue of this 
i, in a very complete article describing "How 
otypes Are Made." The usual potential em- 
! for copper plating is three volts. 
2. How are glass plate and glass jar condensers 
r plated? 
2. There are two general methods in use for 
:»plishing this result. The first method involves 
nd blasting of the surface of the glass which 
гесеіуе the copper deposit, and after being 
cleansed. this roughened surface on the glass 
d with finely powdered grafite (plumbago). 
thus been made conducting, the glass plate 
3 then suspended in a suitable electrolytic 
as already explained, and the copper deposit 
the usual way, to any depth desired. 
second method of making copper, silver, of 
posits on glass, is the burning in method. 
process the metal, in a finely powdered state, 
on to the glass, the metal powder being 
on the glass when it is heated in a special 
a degree somewhat lower than the melting 
lass. The advantage of the burnt on coat- 
tally for high tension electrical condensers, 
fact that this plating is very smooth. 


Problem in Geometry 
Ienry Morgan, Charleston, South Caro- 


8: 

‘hat is the simplest way of calculating 

the tangent C in the accompanying dia- 
1 the depth D of the ring is 600 ft., the 
e inner circle A is 4,000 ft., and the length 
othenuse P is 4,600 ft.? 





Diagram Illustra’ Query No. 1175, Wherein the 
erist Wishes to ow How to Cal te in the 
plest Manner, the Value of the Unknown Tan- 

gent C, When the Values A and B are Known. 





A. 1. The easiest way of computing the length of 
the tangent C is to apply the metrical law fot 
solving a right angle triangle. Using this formula 
we have: А 

С = үВ: А: 
= «45,160,000 
= 2271 ft. for the value of С. 





Freezing of Storage Batteries 
(1176) John H. McGraw, Jersey City, N. J.. 
writes the Oracle: 

Q. 1. Isit true that if I keep my ignition storage 
battery on my automobile fully charged at all times 
during the winter, that it will not freeze? 

A. 1. Yes, this is true to a very large extent and 
the more the storage battery becomes discharged, the 
higher the temperature at which it will freeze. You 
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Cut Out This Graphic Curve Showing the Various 
Freezing Points of Storage Battery Electrolyte, and 
Paste It in Your Pocket Note-Book; It Will Come in 
Handy. The Care of the eon Battery on Your 
Motor Car is One of the Most Valuable and One of 
the Most Important Things to Watch in the Winter 
Time. In General, if the Storage Battery is Kept 
Well Charged There Will be but Little р 64 
Ег as the Graphic Curve Here Shows; 
as the of C ge Decreases in Value, the 
int Rises. It Is a Very Good Idea to 
Have a Small Rectifier in Your Garage or Cellar and 
in This Way Give the Secas Battery a Freshening 
Charge, Whenever It Drops Below a Certain Value; 
Particularly Where the zu is Used B: ише; as the 
ttery Loses a Certain De o! harge per 
Week, Even When Standing Idle. 


will find a new book by Mr. C. J. Hanks entitled 
Storage Batteries, a very useful one for such practical 
information, and we are pleased to reproduce here- 
with a chart given by him, showing the different 
Íreezing points of storage battery electrolyte at 
changing specific gravity values. For example а 
1.300 or fully char; specific gravity electrolyte 
freezes at 95 degrees below zero Fah., while a battery 
normally discharged freezes at a temperature slightly 
above zero. You should use a hydrometer syringe to 
keep a careful check on the specific gravity of your 
battery electrolyte daily during cold weather, as a 
battery has been known to become fully discharged 
within a few hours, owing to a ground, a short-circuit, 
or a severe overload on the battery. If the battery 
becomes greatly discharged so that the lights are very 
dim and the self-starter motor will not turn over, it 
is almost useless to try and recharge the battery fully 
by running the engine. The editor has learned this by 
actual experience and knows of one motor car owner 
who kept his engine running in the garage all day so 
as to drive his charging dynamo on the car, in an at- 
tempt to charge up the battery, but no worth while 
results were obtained. The bat when fully dis- 
charged like this is best removed from the car and 
taken to a battery service station, where it can te re- 
charged properly. Some motorists have a rectifier 
in their garage and when the battery electrolyte 
shows a state of half charge or less, it is ed. 
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Auto Mechanics 


Step Into Bigger Pay 


Here is a secret of success. 9 out of 10 auto mechanics are weak on electrics, while 75% of car 
troubles come from the electrical end. Moral: Learn the electrical end of the auto business and get 
bigger pay. Why putter along knowing only part of the business? Why not check up your knowledge 
god prepare лаша оса step Меш. Эду jobs are open for men who know. Special advanced training at the 
2 , in Detroit, the auto center, will k 3 ici 
ue E Lido make you an Expert Auto Electrician, the 


Be An Expert Auto Electrician 


Special Course for Ga- ( DETROIT What We Teach 


THE HEART OF THE AUTO INDUSTRY З . 
rage Men 5 The course includes scientific teaching 


More Auto Mechanics must go after the and experiments of electrical operation 
electrical end and master it to meet the need. induction, m ti : . 
Everywhere experts are wanted who can tell a ' agnetism, regulation, cir- 
definitely what is wrong with the electrical Cuts, Cre. The Student has actual prac- 
system of cars, trucks, and tractors, and can tice in testing, wiring and adjusting every 
make the repairs properly and quickly. part of starting, lighting and ignition 
M Day с: жок оа apor к system; also over-hauling all systems; 
struction but highly -specialized advanced work tearing dow n and assembling ; operating 
for a specific purpose—to train electrical ex- them on live motors ; trouble shooting on 
perts. So great is the need for real automotive | live cars; building and repairing of stor- 
electricians that we have increased our training capacity аре batteries; armature winding; farm lighting sys- 
and added a big three-story building. Up-to-date electrical tems. This course is advanced work, and will 
equipment is here for you to work on. Expert instructors F 3 : cabal apie 
able experienced mechanics to do better work and 


are here to give you individual instruction. You train head Я 
and hand іп a few weeks. earn better salaries—to reach the top. 


Life Scholarship in Factory-Endorsed School 


Life membership with privilege of our service free at any time, is included with your enrollment here. 
Our position in the center of the Auto Industry, and the co- operation of the leaders in this industry, enable us to offer 
quality training at a lower cost than less efficient training is given for. Ask about this— 
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This book tells in detail about M. S. A. S. training, methods and equipment. It guage 
includes letters from graduates telling what this training has enabled them to 


do, and letters from leaders іп the auto and tractor industry endorsing our — 4r CATALOG COUPON 
methods. There is no obligation in sending for this catalog. It will tell & 
you more about the opportunities for trained men in the great automobile business, & MICHIGAN STATE AUTO SCHOOL 
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Correspondence 


Instruction 


That 
Really 
Meets 
Your 
Personal 


Needs 


Arecent canvass, by an outside interest, 
of our students in Ohio showed the re- 
markable result of 9674 per cent. thor- 
oughly satisfied with the instruction 
received. 

This unusual showin, 
unique features of Y. 


and methods. 

Throughout 25 years of successful experience in spare- 
hour education the Y. M. C. A. has followed the per- 
sonal method in instruction. 

Today, in correspondence teaching, the particular needs 
and aims of each student are carefully considered before 
he is enrolled, and he receives the closest kind of per- 
sonal attention from a competent, sympathetic instructor 
from the first lesson to the last. 

The United Ү. М. С. A. Schools use the latest and 
best text-books, so that the courses are always fully 
&breast of the times. 

No extra charge for supplies. Even drawing instru- 
ments are furnished with drawing courses. Nothing extra 
to pay but postage on answers sent to your instructor 
for review. 

broadly organized Students’ Service Department 
takes an active, friendly interest in all personal prob- 
lems—employment, business relationships, personal de- 
velopment, etc. 

The practical courses of the United Y. M. C. A. 
Schools are priced at about one-fourth less than courses 
of similar scope offered elsewhere. Hence, our slogan: 
“The most service for the least money.” 

Let us help you with your problems and aims, Mark 
and mail the coupon below. Our counsel is free. 
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The Pathfinder is a cheerful illustrated weekly, 
published at tbe Nation's center for people every- 
where; an independent home paper that tells 
the story ofthe world's news in an interesting, 
understandable way. Now in its 29th year. 
+ This " National ver supplies eroe 
1 felt want; it costs but $1 a year. you 
Will bring YO want to know what is going on in the 
Fr m the world, this is your best means. Ifyou want a paper 
0 in your home which is reliable and wholesome; if 
5 you would appreciate a paper which 
puts everything clearly, strongly, en- 
tertainingly, briefly—here it is. Splen- 
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lany. The Question Box Answers YOUR 
questions and is a mine of information. 
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Jazz from the Air 
By ROBERT E. LACAULT 
(Continued from page 843) 


across the Atlantic by radio on the Belin 

apparatus. There is no good reason why 

the amateur cannot do the same thing for 
smaller distances at any time. 

_ In the very near future, the amateur 

in New York will buy the first copy of a 

New York newspaper, wrap it around his 

cylinder, and send out a whole sheet by 

radio. À thousand miles away, another 
amateur will have a receiving machine 
that will reproduce the printed page, type, 

ictures, and all in less than a half hour. 

his is a thing impossible to do by or- 
dinary wireless telegraphy, if every word 
had to be transmitted. The radio picture 
transmission solves all this. Thus, in 
time, a great piece of news ''breaking" in 
the city, will be sent broadcast by the 
enterprising amateur, who will send the 
entire front page of the newspaper, for 
instance, and the radio facsimile can then 
be exhibited in a distant town from 18 to 

24 hours in advance of the receipt of the 

actual newspaper. 

All this is not a mere dream, but it 
already has been accomplished to-day. It 
is up to the amateur to make the thing 
popular. 

Of course, I realize when I speak to you 
from the Westinghouse Station in Newark, 
N. J., that this is quite a wonderful feat, 
considering also the fact that thousands of 
you fellows are listening. But this is only 
the beginning. The Westinghouse people 
are now trying to induce the American 
Telephone and Telegraph Company to make 
it possible for other speakers, as well as 
myself, to speak to you hereafter, not from 
Newark, but from our own homes. This 
will be done by using the ordinary telephone. 
In the future all I will have to do, is to call 
up the Newark Broadcasting Station, and 
my voice, relayed and amplified, will be 
sent out to you by radio. So, if I have not 
bored you to death to-night, by this some- 
what wild and rambling talk, I may be with 
you again in the not too distant future. 

As this talk is somewhat in the way of 
an experiment, I trust that all of you who 
have heard me to-night will be good enough 
to send me a postal card or a letter advising 
me just how my voice came in, and how 
you like the idea of a radio lecture. You 
may address me as usual at 233 Fulton 
Street, New York City. 

Before I close, I must tell you of some- 
thing that has been worrying me all the 
time I was speaking, and that is that this 
speech is eternal. Some months ago, in one 
of my editorials, I mentioned the fact that 
radio waves are eternal, as are light waves; 
they travel according to our present con- 
ception out into the ether, and through 
space at the rate of 186,000 miles a second. 
We see to-day the light waves shot off by 
some far away star, which light may have 
originated from that star perhaps 10,000 or 
100,000 years ago. And those light raya 
are just coming down to us now. It is the 
same with radio waves. 

As I speak, these waves go out into 
eternity, never to return, never stopping, 
ever traveling onward. The thought is ap- 
palling that while I speak here my voice 
may be heard 100,000 years from now on 
some distant planet, beionging to it sown 
little solar system. For to believe that there 
is intelligence only upon this earth is 
grotesque, and rather foolish. Equally 
appalling is the idea that if my message is 
received 100,000 years hence on that other 

lanet, and if they succeed in deciphering 
it, how they will laugh, and hold their sides 
over my feeble mutterings which I am 
shooting out to them to-night. 

I thank you. 

As may be noted in one of the last 
paragraphs, Mr. Gernsback requested his 
audience to advise him as to how far and 
how loud his voice was heard. During the 


following week an avalanche of cards and 
letters came in from listeners who enjoyed 
the lecture, asking for more Radio talks of 
the same kind. We were surprised to learn 
how many persons enjoyed it and we were 
pleased to note that several of the station 
owners mentioned the fact that their families 
as well as themselves had enjoyed the lecture 
as much as the concerts, which are being sent 
every evening, thanks to a loud talker, 
rendering the voice almost as loud as if the 
lecturer was himself in the room. 

This broadcasting of lectures opens a new 
era in educating people, and it becomes 
possible for a scientist to speak at the same 
time to several thousand persons who other- 
wise could not attend the lecture, being too 
far away, and the number of seats in the 
lecture room being too limited. With suit- 
able receiving apparatus, the voice may be 
heard plainly and very clearly, in fact free 
of certain noises which are often heard in the 
ordinary phone, using a line, and with a loud 
talker connected to an amplifier, such a 
volume of sound is obtained that it is possible 
for a very large audience to listen to the 
lecture being sent. The loud talker in this 
case takes the place of the lecturer himself, 
who is, so to speak, ‘‘multiplied.” 

То give an idea of what may be accom- 
plished along this line, we can mention the 
Magnavox Telemegaphone, which, when 
uSed with the proper type of amplifier, pro- 
duces such a volume of sound that it may be 
heard more than a mile away. If installed in 
a public place in every town within the range 
of the transmitting Radiophone station, it is 
easy to imagine how many people can hear 
the voice of the lecturer at the same time, 
assuming that the audience listening around 
each Telemegaphone is composed of 1,000 to 
2,000 people. 

Such an installation would prove useful in 
any community, for, with the broadcasting 
by Radio telephone of the news, the market 
reports, the correct time, lectures, concerts, 
etc., almost everybody in a small town could 
hear this every day and take advantage of the - 
interesting part of the broadcasting program. 
For instance, the jeweler would get the cor- 
rect time within one-hundredth of a second, 
sent twice a day, and adjust his clocks and 
watches; the farmer would receive every day 
the market reports concerning his particular 
kind of business; everybody could listen to 
the last news before they appear in print in 
the local papers, and occasionally the kiddies 
could listen to the fairy tales sent for their 
benefit. 

However, it is not necessary for you to wait 
until such an installation is made in the town; 
you can install right now, a Radio receiving 
set for your personal use and take advantage 
of the free transmission which is constantly 
in the air. At the present time, several 
Radiophone broadcasting stations are іп 
operation practically all day, until 10.00 - 
o'clock in the evening. Such stations are 
installed at Pittsburgh, Pa., Newark, N. J., 
Springfield, Mass., and Chicago, Ill., the last 
mentioned station being installed on the roof 
of the Opera Theatre and used every evening 
to broadcast the singing and playing picked 
up from the stage by several microphones. 

Everybody can take advantage of these 
transmissions, for it isnot necessary to ask 
any permission for the installation of а re- 
ceiving set to pick up the very interesting 
transmissions being sent every day. 

To receive Radiophone transmissions, the 
same equipment used for Radio telegraphy 
is needed and may consist of a very simple 
apparatus, if it is to be used within a few 
miles of the transmitting station. At the 
present time, some complete outfits are avail- 
able, and the manufacturers are designing 
some new. sets, especially for the purpose o 


receiving Radio concerts. The demand being 
(Continued on page 850) 
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LEARN DRAFTING EC 


FREE 


DRAFTING 


OUTFIT 





We give you free—this profes- 


sional drawing outfit. 


to keep. 


It's yours 


Google 


Get the RIGHT training. I stand personally in back of the 
Columbia School of Drafting. You spend no time in unnecessary 
theories. You start on actual drawing work the day you receive 
your first lesson. 


PROMOTION IS QUICK. PLL QUALIFY YOU for a high- 
salaried position in the drafting field and keep you in touch with 
openings for draftsmen in the big machine shops, industrial 
plants and United States Government Departments. Men who 
start as Draftsmen are often advanced to Chief Draftsmen, Chief 
Engineers, Production Managers and so on. 


SUCCESS CALLS MEN OF ACTION ONLY. Show that you 
area man of action. Tear the coupon off and mail it right now. 
The Coupon Brings You 

OUR FREE BOOKLET—" YOUR FUTURE IN DRAFTING,” and 


particulars of our Home Study Course. 


COLUMBIA SCHOOL OF DRAFTING 


Roy C. Claflin, Pres., 
Dept. 1611, 14th & T Sts., N. W.. .... Washington, D. C. 
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Start the New Year Right 


Does 1922 Mean Success or Failure? 


It is up to 
you right 
now to de- 
cide. If you 
had started 
right one 
year ago you 
would be on 
the high 
road to suc- 
cess this 
minute. 
Don't let an- 
other year 
pass by. It 
is within 
your power 
to make 
yourself 
what you 
will. Let this 
be the be- 
ginning of a 
new life and 


a better one. 
I Will Give You 
Wealth—H ealth— 
and H appiness. 

I will take 
that body of 
yours and 
make it phys- 
ically perfect. 


I will make a new man of you. 








Latest photograph of 
EARLE E. LIEDERMAN 
I will fill out 

our chest so that every breath means increased 
lite, purifying your blood and sending vim and 
i rour entire system. I will 
broaden your shoulders, and give you the large 


vitality throughout 


muscular arms and legs of an athlete. I will 
strengthen your back and every vital organ 
within you. You will be bubbling over with life, 
having the keen, alert brain, the bright, flashing 
eyes and the spring and step of youth. Passers 
by will stop and admire you for your physical 
make up; and you will be the favorite in both 
the business and social world—you will be a 
leader of men, and the good things in life will 
naturally come your way. 


I CHALLENGE THE WORLD 


If a man stood on the house-tops and shouted 
to the people that he was the strongest man on 
earth, it would avail him nothing. Someone 
would make him come down and prove it. But 
records speak for themselves. I will gladly show 
anyone personal letters from the leading strong 
men in the world today that my course is abso- 
lutely the best and the quickest to acquire 
physical perfection. Come on then and make 
me prove it—I like it. I have the means of 
making you a perfect physical specimen of man- 
hood, of making you a successful leader of men. 
You will be a credit to your community. I have 
done this for thousands of others. What I have 
done for them I will do for you. I don’t care 
what your present condition is. The weaker you 
are, the more noticeable the results, Come on 


then. START THE NEW YEAR RIGHT. 


Send for My New Book 
“MUSCULAR DEVELOPMENT" 
IT IS FREE 


It tells the secret. Handsomely illustrated with 
26 full-page photographs of myself and some of 
the world's best athletes whom I have trained. 
Also contains full particulars of my splendid 
offer to you. The valuable book and special 
offer will be sent on receipt of only 10c stamps 
or coin, to cover cost of wrapping and mailing. 

Don't miss this opportunity. Sit right down 
now and fill in the coupon. The sooner you 
get started on the road to health the easier it 
will be to reach perfect manhood. Don’t drag 
along one day longer—mail the coupon today. 


EARLE E. LIEDERMAN 
Department 201; 308 Broadway: Now Жок. 
EARLE E. LIEDERMAN, 

Dept. 201, 305 Broadway, New York City. 


Dear Sir:—I enclose herewith 10 cents, for 
which you are to send me, without any obliga- 
tion on my part whatever, a copy of your latest 
book, “Muscular Devolopment" (Please write 
or print plainly.) 


Name. cccccccccccccccscccccessccseccececcoore 


Addrese. .ccccccccccccccccecccccscccccscoccese 
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Jazz from the Air 
(Continued from page 848) 
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great, the supply needs to be very large and 
every manufacturer turning out new instru- 
ments, the competition will bring down the 
prices. This effect already has been felt on 
the market and it is possible to-day to buy a 
good receiving set for a reasonable price. 
Some enterprising firms use another sys- 
tem; they deliver and install a receiver in 
your home, absolutely free of charge and let 
you listen in for a day so that you can see how 
the signals are coming in, right in your home. 
The following day, the firm takes either the 
set back, or its price, leaving it where it is. 
This form of advertising is undoubtedly the 
best, for it shows to the buyer how it works 
and what can be heard with it, while if the 
set is bought in a Radio store, the customer 
often wonders how it will work at home. 
In several Radio stores, the display in the 
windows are of a new style and instead of a 
quantity of parte and various instruments, a 
complete receiver, including the antenna and 
ground connection, is placed alone in the 
window, with a large sign explaining that 
with this apparatus the news, the music and 
all that is broadcasted by radiophone and 
radio telegraph may be heard. The program 
of the broadcasting is also given, in some 
cases, and a label on each part of the ap- 
paratus indicates what it is used for. This 
display attracts much attention and several 
persons who never stopped before to look at 
this window, now take an interest in it. 
This is the proof that Radio is becoming 
more popular every day; then, why don’t 
YOU listen to the Radiophone also? You 
will find much pleasure during the winter 
evenings listening to the invisible lecturers 
and singers. Now is the time to instail a 
Radio set and if you do so, we are sure you 
will never regret it. 


COAL SUBSTITUTE FROM WASTE 
CULM AND PITCH 


A coal substitute, made by coking a 
mixture of culm or waste anthracite coal 
and coal-tar pitch or other bitumens, was 
described by Donald Markle, of Hazelton, 
Pa, at the meeting of the American In- 
stitute of Mining and Metallurgical Engi- 
neers in Wilkes-Barre, Pa. 

This new product, which has been 
named anthracoal, is said to be superior 
to coke. Tests reported indicate that it is 
denser, harder, tougher and stronger than 
coke, and that when struck with a ham- 
mer or passed thru crushing rolls, it 
breaks with an irregular fracture, similar 
to anthacite, but with very little fine ma- 
terial such as produces waste. 

Anthracoal can be made in a coke oven 
upon the same large scale as bituminous 
coke, and can be produced with little 
greater expense; therefore, it should prove 
a tremendous factor in utilizing the an- 
thracite culm now going to waste. Its 
commercial development is the outcome 
of experiments made in 1914, in the 
chemistry laboratory at Lehigh Univer- 
sity, said Mr. Markle. 
duplicate, as far as possible, actual com- 
mercial conditions indicate that the process 
is practicable and the only difficulties en- 
countered are of a mechanical nature that 
can be remedied and that anthracoal has 
demonstrated, by tests and actual use, its 
excellent qualities as a domestic fuel. Sev- 
eral carloads of anthracoal were shipt to 
different retail dealers, who reported that 
the customers were satisfied with the 
product and had no difficulty in burning 
it. Also, anthracoal commanded the same 
price as the best anthracite, and the cus- 
tomers to whom it was sold asked for 
more. 
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Baseball “Movie” 


Scoreboard 
(Continned from page 805Y 


projectors containing the necessary 
lenses each in addition to holding a 
sketch of a baseball player in different 
poses. In order then to show the 
pitcher throwing a ball to home plate, 
a series of photos of the pitcher in 
motion are flashed with great rapid- 
ity upon the screen, all upon the same 
spot. This means then, that the 8 
or 10 pictures of various positions as- 
sumed by the риле flashed upon the 
screen with such great rapidity, due to 
the fact that the lamps in back of their 
respective projectors and slides have 
been rapidly illuminated апа ехііп- 
guished, give the effect of a motion pic- 
ture. Such action takes place with each 
and every one of the players and at any 
point in the game, various actions may 
take place—such as slides, walking off, 
playing between bases, etc. There are 
six or seven attendants each operating 
two switches which control the lights 
for different operations. 

In addition Mr. Coleman has developed 
an advertising sign which is on a different 
principle entirely. Several people are to 
be seen walking toward a store and they 
are supposed to hear music or to be at- 
tracted by some other agency. Some of 
them enter the store and walk away again 
seeming perfectly satisfied. Words are 
flashed upon the sign and the action 
takes place with remarkable rapidity. 
This sign is small enough to be applied 
anywhere and will, without a doubt, stop 
hundreds of customers or passersby be- 
cause it is in reality a colored motion 
picture which requires absolutely no at- 
tendant. 

We have mentioned the achievements of 
the great “Baby Ruth”, as the fans call 
him, but this was before the action of 
Judge Landis, and the player was still in 
the game. 
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LEARN WIRELESS 





By Practice at Ноте 
Our Wonderful Outfit Makes It Easy 


Gentleman’s Work with Big Pay—$2,400 to $10,000 a Year 


B of wireless operators will be needed next sible because the need of trained radio men is so great. Commercial 















: : : companies, banks, railroads, manufacturers and the United States 
year. Do you want to be ready to jump into one of Government are carrying on the construction of enormous radio sys- 
these big, easy jobs next Spring? Why not? All you tems. The wonderful apparatus that we supply to our students en- 
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need to start with is a common school sancan, в а h hear how other operators handle commercial traffic, At the same time 
travel or you can stay at home. Radio provides you with a they can bring to their home wireless telephone music and other enter- 


valuable training and gives you a trade that will last a life- tainment that is being broadcasted by the big radio companies. 
time, and besides as a radio operator you can save big money š 7 а 
right from the very start. It is nothing uncommon for radio Practical Spare Time Instructions 
men to save $1,000 the first year they work. And why not? By Mail 


id in additi alary. An operator’s Э ! : { > 
All expenses are paid n addition to salary А I dy £ We have trained eight thousand men since 1914. Our school is at 
time is almost all his own with lots ої spare time to stu y tor the Nation's capital, center of all wireless development. We are in 
the high positions of Radio Engineer, Technicians and Exec- ^ touch with everything that is new. Our method of training by mail 
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utives receiving from $6,000 to $10,000 a year. big You We have succeeded in bringing the subject of wireless to a point where 
$110.00 a month with your board and expenses paid. ou every man who can read and write can learn this wonderful work. 
start at that salary. Are you making that much now? You We have humanized the subject. Our course reads like a story. Our 

bably save more than you earn wireless experts will be ever ready to help you. And then, don’t for- 
can probably s? get the Four Wonderful Instruments that make our course so prac- 
now in wireless. tical and fascinating. You can easily learn іп four months. ext 

If you want to work in one of the spring you will be ready to fit into a real job. Thousands have found 

? EE he is plenty of it easy. You can too. The National Radio Institute is the oldest and 
large land stations, there I 2 largest institution of its kind in America. Our course is the greatest 
room for you. Or, perhaps one of the ресе of educational literature of its kind in the world. We have 


newspapers in your home town will em- — sugar-coated the subject of Radio.. 


ploy you. Next year 50% of the news- Four New Inventions Make Wireless 
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ENTIRE stations. Easy to Learn 
А With our famous short cut course are furnished Four “Automatic 
OUTFIT Be огеш t Teacher”: 1. The Learners’ Transmitter which oe you nt 
i i oncerts and code in half the usual time. 2. e Learners’ Receiver makes the 
With Wireless most difficult part of wireless pure fun. 3. The Wonderful Natrometer 
While You Learn (pictured below) builds up your receiving speed. Sends 600 combina- 
. А є 4 tions of messages at speeds varying from 3 to 30 words per minute, 
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The Solomobile— 
How to Build It 


By WILLIAM J. BEACH 
(Continued from page 836) 
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In addition to the switch a carburetor 
regulator is mounted on the hatch, which 
is a graduated disc having a 36 rod ex- 
tending thru it, and down to the carburetor 
where it engages in a slot made in the 
needle-valve regulator proper; the upper 
end of the rod has a knurled cap and pointer 
so that by turning the knurled cap, the 
needle-valve is adjusted and the most suit- 
able mixture readily arrived at, at all 
times even while astride the machine and 
without the necessity of removing the hatch 
or piecing the hand near the hot motor. 

sheet of metal, preferably galvanized 
iron, is fitted from the rear of the deck 
around the curved back of the body and 
fastened with round-head screws; the bot- 
tom of this metal cover has a spring clip 
attached to it so that the stand may be 
held clear of the ground when not in use. 

Underneath the body and at the forward 
end another similar sheet of metal is secured 
having a series of Jouvres cut in it and bent 
so that they will collect the air and deflect 
it to the motor. 

Foot-boards are attached on each side of 
the body at any desired place according to 
the rider’s own idea of leg comfort; one of 
these foot rests is provided with a pedal 
which operates a brake situated on the rear 
wheel. 

The wheels and front mud guard are 
standard and easily obtainable. The wheels 
are 20” in diameter and fitted with 2” tires 
and inner tubes. 

The fork is a reconstructed heavy bicycle 
fork provided with shock absorbers of a 
very simple design, which really do not re- 
quire any detailed description as the draw- 
ings explain the simple arrangement. 

The gas control and compression release 


is by Bowden (flexible) cable which is led’ 


from the motor along one of the stringers 
inside the body, then up thru a small hole 
in the deck, then to the handle bars where 
the control levers are fulcrumed. 
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A Ship That Steers 
Itself 
(Continued from page 807) { 
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magnetic compass, with its respective 
correcting devices, which compensate 
for other disturbing metallic factors 
within the room. 

The rudder of the vessel is controlled 
by two large electric motors which con- 
nect by means of a worm and sector 
with the rudder head. Hence very little 
effort is required on the part of the pilot 
to control the rudder, whether the gyro- 
compass is being used or not. 

In addition to the various telephones 
and speaking tubes, the vessel is equipt 
with a novel fire alarm annunciator. 
The second officer explained how this 
operates. “This annunciator is regula- 
tive and may be set for any desired tem- 
perature. A number of small drops are 
so arranged that shou'd fire start below 
deck or in any stateroom, a trip would 
release the cover to the automatic drop, 
thus indicating the presence of fire. At 
the same time an alarm sounds. The 
Captain or the pilot then directs the 
fire-fighters to the room. Altho the 
clanging alarm itself can be turned off, 
it is absolutely im possible to reset the 
annunciator and firget the location of 
the fire. Incidentally, should fire break 
out in another part of the vessel, the 
alarm would again ring and another 
drop would expose a number or letter. 
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nee рр ары: 
| Popular Astronomy 
i By ISABEL M. LEWIS, M.A. 

i (Continued from page 830) 


time obscured by vapors. Most lunar ob- 
serving is done—necessarily—with smaller 
instruments because the majority of astron- 
omers appear to be of the opinion that the 
moon is a dead world, and those who are in 
charge of powerful telescopes seem to feel 
that other fields of research will prove more 
fruitful. Possibly it is for this reason that 
we know so little about our nearest neighbor 
in space! There are more unsolved problems 
confronting us here on the moon than there 
are among the distant stars. 

Geologists tell us that more oxygen is to 
be found in the first six feet of the earth’s 
crust than in all of the atmosphere above. 
May oxygen not exist then in the surface 
rocks of the moon as well? 


Volcanic action, we are told, is primarily 
an escape of gases from the interior, chiefly 
hydrogen, nitrogen, hydro-carbons, sulfur, 
and various compounds, as well as vast 
quantities of steam. Beneath the surface 
chemical change is continually taking place 
which results in the release of an enormous 
amount of heat. Energy is sometimes re- 
leased sometimes stored up by these chem- 
ical changes. Somegases mentioned above 
combine with the oxygen in the surface 
rocks and heat is evolved. Weare all aware 
of the fact that the temperature increases 
about one degree Fahrenheit for every 
hundred feet of descent at the earth’s sur- 
face. That there is great inherent heat in 
the earth’s surface crust no one denies. 
Why not conceivably in the moon’s surface 
crust as well? 

Volcanic action implies the presence of 
water beneath the surface and tho water 
cannot exist as such oz the surface of the 
moon owing to the absence of an at- 
mosphere, there is no reason why the ice 
and snow and hoar-frost that do undoubt- 
edly exist there, cannot be changed into 
water at points where they come in contact 
with the interior heat of the moon in cracks 
and crevices and low-lying districts. This 
seepage of water into the surface rocks 
would supply the means for promoting vol- 
canic activity on the moon today. Some of 
this water would be expelled again in the 
form of steam from volcanic vents, which 
would be transformed almost immediately 
into hoar-frost, snow, and ice and so the 
cycle of change would be maintained. 


It should be borne in mind that only vol- 
canic activity on an enormous scale would 
be plainly visible to us even with the power- 
ful telescopes at our command. Ordinary 
eruptions such as occur on our own planet 
would be very difficult to detect. Since the 
escaping vapors would rapidly pass into the 
solid state and settle down upon the flanks 
of- the crater-cones or vents, we would ob- 
serve in general little if any change in an 
object unless we chanced to be looking at it 
at the time of the eruption, when it might 
appear to be temporarily obscured by a veil 
of vapors. What are the chances that we 
would be carefully observing at the precise 
time of an eruption, a minute marking, two 
or three miles in diameter—say, on a sur- 
face as large as all of North America, a 
surface that is covered with some 30,000 
charted craters, numberless crater-pits, 
streaks, rays, spots, clefts and rills in in- 
tricate systems, mountain chains and valleys 
and a mass of intricate detail? 


If we were looking at the earth from the 
moon with the aid of a powerful telescope 
would we be apt to. notice an eruption of 
Vesuvius or Katmai or Mauna Loa? Objects 
Íour or five miles in diameter would appear 
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as hazy spots with nothing distinctive or] 


remarkable in their appearance. Yet vapor 
and steam arising from terrestrial volcanoes 
would be carried by our atmosphere over 
an area of many square miles, while there 
13 no atmosphere on the moon to spread the 
vapors that may arise from similar volcanic 
vents. It would have to be a cataclysmic 
change indeed to be accepted beyond dis- 
| pute as evidence that change is taking place 
on the moon, and the days of gigantic up- 
| heavals are probably over on our satellite 
as well as on the earth. If volcanic activity 


ably in a mild form such as a comparatively 
quiet emission of gases from volcanic vents 
and fumaroles. Such forms of activity 

would not be plainly visible at this distance, 
even with the aid of powerful telescopes. 
The problem of detecting changes on the 
moon is complicated by the fact that a 
change of illumination greatly alters the 
appearance of all lunar markings. Such a 
change is continually taking place in the 
course of the month. A marking that 
stands out in bold relief at lunar sunrise or 
sunset will change entirely in appearance a 
few days later under a high sun or even dis- 
appear from view entirely. These changes 
in phase or illumination have to be taken 
account of in the search for evidence of ac- 
tual change. То decide whether or not 
| change has actually taken place the object 
must be viewed under similar conditions of 
phase, illumination and definition, so far as 
they can be obtained. Even when special 
care is taken in this respect the suspected 
evidence of change is usually "explained 
away" as due to differences in illumination 
or seeing, by those who have not observed 
the object themselves and are not in sym- 
pathy with the view that the moon is any- 
thing but a dead world. 

As regards the question of life on the 
moon, it is interesting to consider the facts 
brought out by the investigations of C. N. 
Fenner of the Geophysical Laboratory of 
the Carnegie Institute made recently in the 
Valley of Ten Thousand Smokes. The ac- 
tivity there is entirely of a fumarolic nature 
and ninety-nine per cent of the emanations 
arewater vapor. Itwas observed that blue- 
green algae were living at the edge of active 
vents emitting ammonia compounds at a 
temperature of 212° F. They were not 
found, however, near vents from which 
ammonia compounds were not being 
emitted. If life exists there under such con- 
ditions it is not inconceivable that suitable 
conditions for the support of certain forms 
of life, animal as well as vegetable, might 
be found in low-lying valleys and crevices 
and upon the floors of craters such as Plato, 
where certain gases essential to the support 
of life might be evolved from volcanic vents 
and fumaroles which would be too minute 





|to be visible to our eyes. 


As having a possible bearing on the un- 
solved problem of the origin of lunar craters 
it is interesting to note that the investiga- 
tions of Fenner also show that the top of 
Katmai was not blown off, but fell in or 
sunk, and that at present there exists a cra- 
ter several thousand feet in diameter partly 
occupied by a lake in which rises a parasitic 
cone. It is conceivable that enormous 
quantities of gas and steam may have col- 
lected beneath the lunar surface in various 
regions, when volcanic activity was taking 
place on a tremendous scale in the past, and 
that these gases were finally expelled in such 
quantities that the surrounding regions sank 
over an area of many square miles, central 
peaks being forced upward in some instances 
as the subsidence took place. The absence 
of atmospheric pressure and the small sur- 
face gravity on the moon, might permit the 
expulsion of gases from the interior on a far 
greater scale than could take place on our 
own planet. It may be that this sinking of 
the surface locally after the expulsion of 
great quantities of gas and steam is the true 
cause of the origin of the lunar craters, 
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Electric Ice SKates | 







the Latest 
By H. Gernsback and H. W. Secor.) 
(Continued from page 833 i 





A reasonable reduction ratio has been 
calculated for the gears here shown, 
so as to be compatible with a speed of 
about 10 miles per hour, when the elec- 
tric motor rotates at 2,500 or 2,800 
R.P.M. The gear on the motor should 
have 6 teeth and the jack shaft gear 
meshing with it, about 36 teeth. On the 
jack shaft alongside of the 36 tooth gear 
is placed a six tooth or similar small 
sprocket wheel; a chain connects this 
small sprocket with a larger one having 
about 12 teeth, which is mounted rigidly 
on the shaít supporting the spiked ice 
wheel. The spiked wheel should have 
an approximate diameter of 6 inches 
overall, and the spikes should of course 
be made of steel hardened to a fair de- 
gree, otherwise they will wear consider- 
ably after a time. Where steel is not 
available, ordinary wrought iron bar, 
such as that to be found in any black- 
smith’s shop or machine supply house, 
may be used and the spikes after being 
ground or forged into shape, can be 
hardened quite nicely by heating to a 
cherry red and then plunging into melted 
cyanide of potassium. You will have to 
talk like a “Dutch Uncle” to your drug- 
gist in order to obtain a small quantity 
of this cyanide of potassium, and con- 
vince him of just what you are going to 
do with it, for it is a deadly poison. If 
you have a blacksmith or machinist 
make the spikes for you, he will take 
care of the hardening himself of course. 
There are several ways of making these 
spikes as they do not have to be round 
at all, a pyramid shape being very good, 
and lending itself well to forging opera- 
tions. The disk on which the spikes are 
mounted, may consist of a sheet of %-inch 
iron having a £$ inch by ¥% inch iron 
band riveted to the disk by means of 
right angle brackets, the teeth then be- 
ing riveted into the band. Another way 
would be to use just the steel disk and 
rivet the teeth into holes near its perií- 


ery, by turning the base of the teeth at le: 


right angles. The teeth should measure 
about 1 inch in length, and be about М 
inch in diameter at their base, and the 
teeth spaced about 1 inch apart. In 
some cases two rows of teeth are used 
on motor driven ice speeders, staggering 
the teeth so that those in one row fall 
opposite the gaps between the teeth in 
the adjacent row. 

The supports for the jack shaft sup- 
porting the small sprocket wheel and 
36 tooth gear, which may be of brass 
or iron (which gears are procurable 
from a dealer in gears, or else from some 
old phonograph or other machinery), 
should be made of a wrought iron bar 
measuring about 1 x 1% inches, and of 
suitable height to allow the gears to 
clear the base. The two angle-iron 
brackets supporting the spiked wheel 
forward, are bent to the shape desired 
by heating red hot and dressing to the 
proper shape on an anvil. A blacksmith 
can do this for you while you are think- 
ing about it, at slight cost. This angle 
iron should measure about 1 x 1 x &% 
inch thick. The tie bar connecting the 
rear of the base with one of the skates 
so as to help in steering the ma- 
chine, may be made of a light piece 
of wrought iron measuring, say, 34 x % 
inch. This tie bar might be joined 
across the two skates and the rear of the 
base, but it is preferable to leave the 
one skate free for braking. 
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— —— 
Just Like 


Going to 
School 





Free Use of Special 
Electrical Apparatus 


These wonderful cleverly 
constructed instrument boards 
—equipped with actual, prac- 
tical electrical apparatus—are 
furnished absolutely free to 
each student while studying. 
These laboratories are not 





aspire to big jobs in the 
great field of electricity, but who can- 
not conveniently leave their present 
work to attend a residence school. It 
is to train these 
men that this ex- 
tension division 
has been 
formed. 
We knew 
from our 
long ex- 
perience 
that the 
ordinary 
plan of teach- 
ing electricity 












No. 1 of t e Scries 
of electrical home 
laboratory equirment 


the free use of which is given by home- 
9 student. 
24 Inches) Ў Y study meth- 


ods would not measure up to the high 
standards set by the School of Engi- 
neering of Milwaukee. And so, this 
unique, new plan of giving each stu- 
dent free use of a complete home- 
laboratory system of actual working 
electrical equipment was conceived. 
We know that it is the only practical 
way to learn electricity at home! 
America’s Greatest 

Electrical School Brought 


to Your Home! 


On this plan you can now secure almost 
every advantage of America’s Greatest 
Institution of Electrical Education right 
in your own home! In this way this 
famous school now gives the most thor- 
ough, practical, intensive home-study 
course in electricity ever offered! It is 
a specialized, graded course, built up on 
the most advanced ideas of electrical in- 
struction. Thorough, yet simple texts— 
graphically illustrated, give the electrical 
principles which logically parallel the 
practical experience gained in using the 
instrument boards. This amazing new 
method of extension instruction quickly 
makes any ambitious man a high-salaried, 
electrical expert! 


toys—but include the same in- 
struments and devices which 
the electrical man meets with in every- 
day work. 


You Can Fill One of These 
Big Pay Jobs 


The field of opportunity for the well 
trained electrical man is practically unlim- 
ited. Billions of dollars are invested in 
this great industry. Thousands of men 
are employed in it—but the demand today 
is for men who are trained specialists. 
These men command handsome salaries— 
$2,500 to $6,000 and up to $10,000 a year 
and more. Why don’t you get into this 
fascinating, highly paid field of work? 


Write Quick for 
Big FREE Book 


Write quick for big 







this astonish- 
ing new plan. 
Tells also 
about Consul- 
tation Privi- 
leges with our 
great staff of 
electrical experts 
Free Employment 
Bureau and other 
special service. 
Don’t delay! Mail 

derful new plan 


the coupon now! of studying electricity at home. 
The Milwaukee Schooi of Engineering is the largest 


Lr ose ee 
EXTENSION DIVISION " 

Sc HOOL of ENGINEERI NG 
of Milwaukee 

Dept. 1H, 137-147 Broadway, Milwaukee, Wis. 
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Board No. 
7 of this won- 





Extension Division 
School of Engineering of Milwaukee. . 
Dept. 1 Н, 137-147 Broadway, Milwaukee, Wisconsin 


Please send me free and without any obligation on my 
Part full details of your special new home-study course 
in Practica’, Electricity. 
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Do You Want 
A Better Job? 


HE only difference between success and failure 

is a matter of training. Edison and Steinmetz 

and Schwab and Vanderlip and Thayer and 
Wanamaker—these men did not reach their present 
success through luck or chance. 


They got into the work for which they were 
best fitted—and then trained themselves to 
know more about their jobs than anyone else. 
When opportunity came—as it always comes— 
these men were ready to grasp it and turn it 
into fame and dollars. 


You have just as a chance to succeed as these 
men had—perhaps better! Good positions are always 
waiting for trained men—positions that you can get 
if you train yourself to deserve them. 


You can secure this training easily and quickly 
at home through spare-time study with the 
International Correspondence Schools, just as 
so miany, other шеп have oe The I. С. S. 
way e practical way—the fascinating way 
—the profitable way. 
All that we ask is this:—Fill out the c i 
below and mail it to Scranton. This dot. еа 
you in the least—but it will bring you full informa- 
tion about the I.-C. S. Today is the day to send in 
that coupon. ‘Tomorrow never comes.” 
== TEAM OUT HERE — — —— —— 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





BOX 6218-B BCRANTON, PA. 
Without cost or obligation, please lain how 
alify for the position, or in? the subject before тар 


have marked ап X іп the list below 
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AN EASY WAY TO 
. MAKE MONEY e:z 


content to 
plod along 

Go in the tire re- 
I made $60.00 the first 

А $200 to $500 a month. Very little 
capital needed. Jobs plentiful. Every motorist а pos- 
gible customer. No experience needed. We teach you. 


SHALER Tire Repair Outfit 


Improved Wrapped Tread Method 
Used by Tire Manufacturers 
Does as work as the big high 
Priced vulcanizing outfits. A boy 
сап use it. It’s the only vulcanizer 
that has Automatic Heat Control, and 
can’t undereure or overcure а tire. 


Requires no watching or re; 


FREE Book 


“How to Open a Tire Бере: Shop.” 
It tells bow to make big money. 
Don't delay. Write quick. 

С. A. SHALER CO. 
2212 Fourth St, | Waupun, Wisconsin 
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MONARCH 
JUNIOR LATHES 


"The Biggest Little Lathe Built" 


The sprocket wheels and bicycle chain 
used may be obtained from an old bi- 
cycle or from a cycle repair shop. The 
starting motor from an old automobile 
might be used in building such a ma- 
chine as this, but it develops more power 
than is compatible with the battery that 
can be carried. As such auto starting 
motors develop as high as % H.P. and 
will spin a 6 or 8 cylinder engine, which 
a strong man can hardly turn over, one 
has to remember at all times that a 
tremendous amount of electrical energy 
is taken, proportionately speaking, from 
the storage battery. Such a motor will 
take from 300 to 500 amperes from a 
battery and think nothing of it. The 
battery does the “thinking.” 

The wiring of the control switch and 
of the battery and motor is quite im- 
portant, and care should be exercised so 
as not to choose too small a wire, or 
else there will be too great a voltage 
drop and heating of the wire, and most 
important of all, the motor will not be 
able to obtain the necessary current to 
develop its rated H.P. In general for 
a 1/10th H.P., 6 volt battery motor, 
about No. 12 rubber covered copper 
wire should be used, and a test should 
be made with an ammeter and volt-meter 
to see that the motor is deriving its 
proper voltage and current, and noting 
when this does occur whether the wires 
get warm or not. Under proper operat- 
ing conditions, these wires should not 
get noticeably warm at all. The speed 
controller may be composed of a few 
coils of iron or German silver resistance 
wire about No. 18 gage, connected to a 
series of switch points in the usual man- 
ner to form a rheostat. 

Where a 1/1(th or %th H.P., low 
voltage motor is not obtainable, two 
1/20th or 1/15th H.P., 6 volt motors 
may be used, placing one of them on 
either side of the 36 tooth gear, or else 
one above the other, each adding their 
quota of mechanical power to the driving 
shaft. 

Speaking of the mileage that can be 
negotiated with a 1/10th Н.Р. outfit as 
already outlined, we may figure this out 
as follows: A 1/10th Н.Р. e'ectric motor 
will require about 150 watts, as its ef- 
ficiency is only about 50 per cent. As 
the current is found by dividing the 
watts by the voltage available, we ascer- 
tain that about 20 to 25 amperes will 
be taken from the battery when the 
motor is developing its rated H.P. 
Thus, if under favorable conditions and 
skating with the wind, we figure on let 
us say, a speed of 15 miles per hour, then 
with a 60 ampere-hour battery, the 
skater should be able, theoretically, to 
obtain three times 15, or 45 miles. With 
an 80 A.H. battery, we might call the 
range 4 x 15, or 60 miles, and with a 
100 A.H. battery, 5 x 15, or 75 miles for 
the five hours of skating available from 
this size battery. Actua!ly, however, the 
storage battery will not perform in just 
this fashion, as the normal discharge 
rate for lead plate cells is 8 hours and, 
therefore, the current rate for these 8 
hours is (for a 60 A.H. battery), about 
8 amperes and not 20 amperes. When 
you discharge a storage battery let us 
say in three hours, instead of in eight 
hours, the total A.H. capacity of the 
battery or also the watts output, is lower 
than that obtained when we are careful 
to distribute the load, so that it will 
spread over 8 hours before exhausting 
the battery. Thus, it will be seen that 
two batteries or more might be used, if 
sufficiently strong skates are available 
or specially made, and hence there is 
opened up a very interesting field of 
experimentation to the winter sport 
enthusiast. 


REAL engine  lathe—small, 
sturdy, compact, low-cost—guar- 
anteed to do all small work with 
` 1/1000 of inch accuracy. Built with 
the same care and precision that 
made MONARCH ENGINE 
LATHES the world’s standard of 
quality and efficiency. 
The MONARCH JUNIOR is ideal 
for beginners. Occupies small space 
in your own home or shop. Easy and 
economical to operate. Simple and 
trouble-proof, automatic safety fea- 
tures. Fully equipped. 


The Greatest Achievement in 
Lathe Building History 


Monarch Junior о 25 


9 inch Engine Lathe 
a Monarch Junior 


Full particulars and 
Catalog will be sent you on request. 


The Monarch Machine Tool Co. 
218 Oak Street, - Sidney, Ohio 


It tells how in & few 
weeks you can earn from 
$100to $4008 monthin the 


OA, 
T eM Auto and Tractor business. 


І PAY. Will rebaterail- 


/ road fare from 

Hy. Fare any point in the 

United States to Kansas City. 

JOBS OPEN. Sweeney trained 

menin demand, See list of jobs, 

. “' Learn 7 good trades in 8 weeks, No 
revious experience necessary. Use tools not books, 
imply send name and address today, a post card 
will do, for Free book and 27 pho! phic repro- 
ductions of machine shop work, etc. in world's large 
est and finest trade school, Let's Go--Write Nowt 


The BALCRANK Bumper 


is the only accessory that actually 
pays for itself. You soon save its 
cost in reduction in insurance as 
well as preventing scratches and 
dents. 100% protection with won- 
derful appearance. Something dif- 
ferent. Write. 
THE CINCINNATI BALL 
CRANK COMPANY, 
Cincinnati, Ohio. 













Enjoy your 1922 ''Ranger** 
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Do We Need Eye- 


Glasses? 
By JOSEPH H. KRAUS 


(Continued from page 826) 


аннин паштамта, 


ШО 


the lens itself, which change was attri- 
buted to a tightening of the ciliary mus- 
cles, or the muscles which attach to the 
lens proper. After a long series of re- 
searches, Dr. Bates by means of actual 
photographs proved that the lens does 
not increase in thickness for accommoda- 
tion, and that perfect accommodation was 
possible in individuals who had уай their 
lenses removed in cataract operations, 
in cases in which a glass lens was sub- 
stituted. It is obviously impossible for 
a glass lens to change its thickness. He 
then further proved upon fishes, animals 
and man, that accommodation is not pos- 
sible when the oblique muscles of the 
eyeball are cut. When the muscle is 
sewed up accommodation becomes perfect. 

The three most common diseases are 
far-sightedness, or hypermetropia, in 
which case the eye is too short and the 
light rays focus behind the retina; 
short-sightedness, in which the globe is 
elongated, and may be focust upon near 
objects only, otherwise known as my- 
opia; and astigmatism, in which the 
eyeball deviates from its normal curva- 
ture and is not uniform. 

It would, therefore, seem that all de- 
fects of near- or far-sightedness, or oí 
astigmatism, in which objects appear to 
have a colored fringe, are due entirely 
to the muscles acting upon the eyeball 


itself, and are in no way due to the lens. | 


Photographs upon the lens and sclera 
prove definitely that the lens does not 
change its shape. The fundamental prin- 
ciple of eye training is what Dr. Bates 
calls central fixation. In other words, 
seeing best where yow are looking. Dr. 
Bates claims that the eye is not as deli- 
cate an organ as it is supposed to be, 
and he proved it by looking directly at 
the sun and then picking up a page of 
fine type and reading it perfectly. He 
claims that the eye is not injured by 
either motion pictures, artificial light, 
or the actinic rays of the sun. He states 
that the only time that. the visual power 
of the eye is materially lowered is when 
it is subjected to a severe strain. 

His two methods are practise and rest. 
'The patient for instance, is told to look 
at something black and then cover his 
eyes with the palms of his hand avoid- 
ing pressure on the eyeball. If he re- 
members the black perfectly, he will see 
black, not gray or any other color. 
When black is remembered just as well 
with the eyes opened as with the eyes 
closed, the patient noticeably improves 
and all pain from head and eyes -gen- 
erally disappear. The patient is also 
asked to imagine when his eyes are 
closed that he sees a boy and a girl on 
a see-saw, the boy moving upward while 
a girl is moving downward, and vice 
versa. This exercise is very restful in- 
deed. The patient is then likewise re- 
quested to hold one hand in front of the 
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Works of the Western Electric Company; the manufacturing department of the Bell System 


` Economical Equipment 


Forty years ago the manage- made in a factory which is recog- 





d NW; 
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ment of the Bell Telephone System 
organized for a supply of the ap- 
paratus which it foresaw would be 
required in the development of its 
new industry—telephone service. 


The telephone in some countries 
is the luxury of the rich, but in 
America it is used by practically all 
the people. This universal service 
is due in large measure to foresight 
in engineering and manufacture. 


Switchboards with millions of 
parts, other apparatus of highest ef- 
ficiency, and all necessarily of com- 
plex and intricate design, cables 
and wires and a multitude of tech- 
nical devices enable our country to 
lead. the world in telephone service. 


All this telephone equipment is 


nized throughout the world as hav- 
ing the largest production and the 
highest standards of workmanship 
and efficiency. 


This factory, controlled through 
stock ownership by the American 
Telephone and Telegraph Com- 
pany, has been for forty years the 
manufacturing department of the 
Bell System; with the result that 
the associated companies secure 
equipment of the highest develop- 
ment, made of the best materials, 
produced in accordance with the 
requirements of the public, and 
with the certainty of moderate costs. 


Economy in the Bell System 
begins with the manufacture of 
equipment. 


“BELL SYSTEM” 


РЕС 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all directed 
toward Better Service 








Wi у BeA Wallflower! 


Let Arthur Murray teach you to dance well! In private—quickly—new easy method. 
Don’t envy good dancers! Arthur Murray, America’s greatest 
dancing teacher, has invented a remarkable new method which now 
makes it possible to learn dancing at home, easily—quickly— without 
music or partner, and at «mall cost. 
You can enjoy the pleasures and зора of а real good dancer 
by learning the newest steps in the Fox Trot, Waltz, One Step, College 
Rock—in your own home. More than 60,000 people have learned 


dancing by mail. 
DANCING LESSON FREE -— i 
F short ti ly, will gi dancing lesson free charge 
prove how easily you can е taught to danee by “arthur Murray’s amazingly simple 
method. It is во easy anyone can learn—beginners or ad dancers. Y 
Start on the road to good dancing by sending for your lesson today. Fos 
mailing, handling, ete., send 10c, a small part of our expense. 
ARTHUR MURRAY SYSTEM Studio 76 290 Broadway, N.Y. City 


eyes, move the head rapidly from side to 
side, when he will seldom fail to notice | 
an apparent movement of the hand. 
With some patients it will take weeks 
to do this. So that the reader may not 
think that these exercises are merely hy- 
pothetical, we are showing here a photo- 
graph of a patient cured by these meth- 
ods who not only suffered from myopia, 
but whose eyes were considerably out 
of line. This is only one of many thou- 
sands of cases. Dr. Bates has written a 
book on his new discoveries, which every 
sufferer from eye trouble shoald read. 
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Finish This Picture 


Fill in the missing lines. See 
how close you come to the ori, • 
inal drawing. The above picture 
was drawn by Student Wynn 
Holcomb. We have a great num- 
ber of students and graduates 
whose work appears in maga- 
zines and newspapers all over the 
country. 


Can You Draw? 


If you like to draw write for our book. 
Read about our new method Home Study 
Course in cartooning, illustrating, design- 
ing. Learn at home, by mail, in spare time. 

Become an Artist 

Illustrators, Cartoonists, Commercial 
Artists make big money. You can earn $25 
to $100 a week and more. Learn under per- 
sonal direction of one of America’s most 
famous newspaper, magazine, advertising 
artists of 30 years’ successful experience. 


Book and Outfit Free 


Complete outfit free to new students. 
Write for handsome book, “How to Be- 
come an Artist" Tells what Course in- 
cludes, shows many drawings made by 
many of our students. 


Write Postal NOW 


Don’t miss our book, Even if you have no 
previous knowledge of drawing, our Course 
will enable you to become a successful car- 
toonist or illustrator. Many students earn 
money while they are learning. f you are 
ambitious to get ahead, to earn more money, 
write for our free book and special offer now. 
You can do as well as our other successful 
students! Write now for free book, “How 
to Become an Artist" Mail letter or postal. 


Washington School of Art, Inc. 
Room 1755 Marden Bldg. Washington, D. C, 
STANDARD MANUFACTURERS 


NEW MOTORS 22-7: 


ALL SIZES UP TO 5Н.Р. 


We Specialize In Small Motors Generators 
ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 
Largest exclusive Mail Order Small Motor dealers in the world 


CHAS. Н. JOHNSTON, Box Щу, West End, Pittsburgh,Pa. 


FOR ALL PURPOSES 


WIRELESS, TELEPHONE GENERATORS 
500 VOLT- 100 WATT - 3400 В.Р. M. 


FOR MOUNTING MOTOR GENERATOR SETS. 
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ARE YOU BASHFUL, TIMID 


| Self Conscious, Embarrassed in Cor.pany. Let us tell 







you how you can overcome these troubles and acquire 
Poise, confidence, assurance and a magnetic personal- 
ity. Address The Veritas Science institute, 1400 
Breadway, New York, Desk 15. 
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Wheel-less Sub- 


ways of To-morrow 
(Continued from page 816) 
runner" subway train, his idea being to 
make the tracks hollow and by pumping 
cold brine solution thru the hollow tracks, 
they will be caused to develop a tenacious 
coating of white snow-ice, the same as you 
may see on the brine pipes in any refriger- 
ating plant. Mr. H. Gernsback advocates 
a modification of this idea, which is also 
shown in the illustration, and here hollow 
tracks are used thru which oil is pumped at 
high pressure; at periodic intervals along 
the top of the tracks there are small holes 
thru which streams of oil can trickle. The 
action of the passing trains will keep the 
tracks well lubricat One of the principal 
features of wheel-less trains and cars is that 
they will ride very smoothly, and engineer- 
ing tests would seem to indicate, that there 
is some chance of developing this system, so 
as to prove more economical in operating 
cost and electrical energy consumed, than 
in the present method where wheels are 
used. here are a number of different 
modifications and changes which could be 


immi nmn 





devised of course in developing such a rail- 


way system. The oil for example might be 
carried in tanks on the car and fed thru 
small holes in the shoes, instead of having 
the oil passing thru the hollow rails. 


AN AIR-PROPELLED MONORAIL CAR 


Mr. Frank Kish, of Cleveland, Ohio, is 
sponsor for the new air-propelled monorail 
car, shown in one of the accompanying illus- 
trations. This car is propelled by means of 
an air screw, or as it is commonly called, 
a propeller at the forward end, with suitable 
vertical stabilizing rudders provided fore 
and aft, as shown. The car is designed to 
be propelled either by electric motors drivin 
the propellers and blowers; which latter sen 
a powerful stream of air up under the side 
wings to help stabilize the car on its single 
rail; or else the usual high powered gasoline 
engines of the airplane type may be used. 
The car trucks have their wheels staggered 
so that half of them are on opposite sides of 
the track, which practically precludes the 
possibility of the car leaving the track while 
rounding curves, and it also helps to balance 
the weight and increase the stability. At 
stations or in yards where the blower motors 
or engines would be stopt, cars would be 
maintained vertically by guide rails at either 
side, suitable wheeled shoes being provided 
for the purpose on either side of the car. 

The inventor arranges the two large 
blower pipes at the forward end of the car, 
so that they will send upwards a powerful 
stream of air on either side of the car, and 
just under the top wings, so that a strong 
lifting effort is created—not sufficient to 
raise the car from the rail, but just enough 
to stabilize the car, owing to the opposite re- 
action forces set up on both sides. This is 
caused by the two jets of air impinging 
against the under salace of the two wings. 
A gyroscope driven by an electric motor or 
otherwise was used some years ago by 
Brennan, in building the first practical 
monorail car which actually carried passen- 
gers. Of course the gyroscope could be used 
to stabilize this monorail car, instead of 
relying on the vertical air rudders, and the 
two powerful jets of air impinging under 
the wing surfaces on the two opposite sides. 
The gyroscope when used in stabilizing such 
a car does not have to be as large as one 
might think, and furthermore, it does not 
require such a great amount of energy to 


drive it. Even battleships and ocean-going 
steamships have been stabilized with re- 
markable success by using a S gyro- 


scope, measuring not over 15 ft. in diameter. 

When electric motors are изей on the 
Kish type of monorail car, the current is 
taken from a third rail of usual construc- 
tion, smaller thari the main rail but running 
parallel to it. 


will your 
boy's Christmas last? 


In a month most of a boy's presents have lost 
their first charm and Christmas is only a happy 
memory. Why not give your boy a twelve-month 
present this year—one that never loses its thrill 
and one that you will e a real satisfaction in 
giving him. 

A year's subscription to THE BOYS' 
MAGAZINE—twelve months of clean, virile 
stories and intensely interesting articles, will 
stir his ambition and inspire his imagination. 

A special feature is the award of liberal cash 
prizes for the best amateur work in many sub- 
jects. 'There is no reason why your boy should 
not win some of these prizes. 

What better Christmas gift could you give 
your son than a year's subscription to this inter- 
esting and instructive periodical? Tear off the 
coupon below and solve the Christmas gift prob- 
lem now for that boy! Only $1.50 for a whole 
year. If you are not completely satisfied we will 
return your money without question. 


THE SCOTT F. REDFIELD CO., Inc. 


The Boys Magazine 


t — — — — — TEAR OUT HERE — — — = = 


Find $1.50 enclosed, for which send THE BOYS’ 
MAGAZINE for one year, beginning with December, 
1921, Christmas issue, to 














If you want a Christmas Gift Card sent 
to the boy, put an (X) in this square 








OTTAWA 


Fastest cutting Log Saw. 810 strokes a minute, 
Light weight. Most powerful. Easy to move from cut 
to cut an to log. Friction clutch 


l saw 
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A Tree Saw falls trees; Limb Saw cuts branches. 
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ITTAWA MFG. CO., Ottawa, Kansas. 
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Radio Central 


а By ARTHUR Н. LYNCH i 
(Continued from page 841) i 
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horse-power and the alternators them- 
selves at 200 kilowatts. These alter- 
nators are capable of adjustment for wave 
nats from 15,800 to 20,000 meters. 

_The construction of Radio Central be- 
gan in July, 1920, and the first test signals 
were sent out in October, 1921. 

4 tons of steel were used to erect the 
first twelve towers, each tower requiring 
approximately 150 tons. For the founda- 
tions of these twelve towers 8,200 tons of 
concrete were employed, and the concrete 
base for each leg of the towers was sunk 
nine feet below the ground. 

The distance between two adjacent 
towers is 1,250 feet and the distance from 
the first to the twelfth tower is nearly 
three miles. 

Each antenna (two have been com- 
pleted; there will be twelve), consists of 
sixteen silicon-bronze wires, three-eighths 
inch in diameter, suspended írom insula- 
tors MM from the cross-arms, atop the 
towers. ch antenna comprises approxi- 
mately twenty-five miles of this wire. 

450 miles of copper wire had been 
buried in the.ground in starfish and grid- 
iron fashion, forming the ground system. 


Mr. Alexander E. Reoch, Assistant 
Chief Plant Engineer, Radio Corporation 
of America, informs me that the antenna 
reistance, for the unit now in operation 
is one-half ohm; the antenna capacity is 
.055 microfarad; the antenna voltage is 
100,000; the antenna current is from 600 
to 700 amperes and the wave length is 
16,450 meters. 


This station can attain a sending speed 
of 100 words per minute, for each unit, 
which means that its aggregate capacity, 
when entirely completed, will be approxi- 
mately 600 words per minute. 

There is practically no limit to the dis- 
tance this station will transmit, as is 
made evident from reports of its being 
heard in all parts of Europe, South 
America, Australia and Japan. 


The power, for the station, is generated 
by the Island Lighting Company, at 

orthport, Island, and is carried to 
the station, over a seven-mile line, at a 
voltage ọf 23,000. 


No Radio Operators at Radio Central. 


The actual transmitting, from Radio 
Central, is controlled by a direct land 
wire system, from the Central Traffic 
Office, located at 64 Broad Street, New 
York City, nearly seventy miles away. 


The receiving station which is to oper- 
ate with this giant transmitter is located 
at Riverhead, g Island, about thirty- 
six miles away. As is the case with the 
transmitting station, there are no opera- 
tors at the receiving station, for the sig- 
nals are likewise carried by direct lines 
to the Central Traffic Office, in New York 
City. By carrying on all the receiving and 
transmitting in New York City, it is possi- 
vile for a continued sending and receiving 
service to be operated at the same time, 
under a central control which is a very 
distinct advantage. 

In order to appreciate the great ad- 
vance in radio science which stations of 
this. character offer, it is interesting to 
note that, by reason of the constant speed 
at which the Alexanderson alternator can 
be operated, it is possible to operate with 
but a very slight variation of the wave 
length of the transmitting unit. This 
speed regulation is a very important con- 
sideration andthe governor which is used 
on the alternators is a masterpiece of 
electro-mechanics. 8 
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Ammamning 


How Window Glass 
Is Made 


By ROBERT С. SKERRETT 
E (Continued from page 817) 


; 
ШИТ Л EH BLUR E E I UL AE 


a malleable iron affair known as a “bait.” 
This is about 4 feet long, has a bell-shaped 
lower end from 8 to 10 inches in diameter, 
and is pierced throughout by an inch- and- 
a-half annular passage, through which com- 
pressed air is fed downward during the form- 
ative period of a cylinder. The bait takes 
the place of the hand-gatherer's tube or 

"punty," and the compressed air supplants 
the human blower's breath. 

To make a draw, the bait descends until 
its flaring mouth is immersed in the molten 
glass within the basin or pot, as the case 
may be, and almost instantly some of the 
vitreous, material clings to the relatively 
cool iron. The next moment the operative 
in the blower booth starts the electric motor 
which lifts the bait steadily. At the same 
time, this expert worker turns on the com- 
pressed air—the quantity depending upon 
the speed with which the cylinder lengthens 
as the bait rises. With these machines it is 
possible to make cylinders from 25 to 35 
feet long, ranging in diameter from 18 to 30 
inches. A single-strength cylinder can be 
produced in 35 minutes and one of double- 
strength in 50 minutes. Indeed, cylinders 
measuring 466 inches, after both ends have 
been removed, can be fashioned in this 
manner. 


It is authoritatively claimed that this 
method of glass making renders it feasible 
to manufacture glass "d better quality and 
of a greater range of thicknesses than can 
be obtained by hand blowing. In fact, a 
good deal of glass, $¢ths of an inch thick, 
passing as plate glass, is made in this manner 
and is employed widely in the glazing of 
large windows and for automobile wind- 
shields. Again, very thin glass, for photo- 
graphic negatives and picture framing, is 
now turned out here in this way. Formerly 
we bought the latter materials abroad. 


When the big. cylinders, just . described, 
have been cut into -several rollers, each 
about 5 feet long, these units are "shawled"' 
or split lengthwise, after which they аге 
flattened and annealed in the fashion fol- 
lowed in dealing with the hand-blown com- 
modity. The sheets of glass coming out 
of the lehr are given a cleansing bath in a 
mixture of water and muriatic acid, and so 
prepared the stuff is ready for cutting up 
into commercial sizes. 


Probably no departure in the manufacture 
of window glass is more significant or has 
required more expensive experimenting than 
that by which glass can now be drawn me- 
chanically into continuous sheets 5 feet 
wide and 200 feet long. The apparatus, 
that do this, handle the incandescent, sticky 
substance somewhat after the manner that 
= | taffy i is pulled by machine. In the opera- 
tion, a bait is used which is in the form of 
an iron bar, horizontally suspended. This 
is lowered into the molten bath, where the 
movement of the glass toward the bait is 
stimulated by the rotary action of knurled 
fire-clay cylinders. When the bait has made 
a gather, it is raised electrically about 30 
inches, carrying with it a trailing film of 
glass. This attached and plastic sheet, con- 
stantly growing, is then pulled. at "right 
angles over a horizontal roller and thence 
to a near-by traveling metal belt which 
serves the purpose of a flattening table. 
The table cools or sets the glass. Having 





reached the end of the tibi the bait bar | рові 


is snapped off, and the sheet is caught at 
its outer edges by clamps. These clamps 
move the glass by electric drive from end 
to end of the contiguous lehr, in which it 
is annealed. After a run of 200 feet, the 
sheét issues from the furnace and passes 
directly to a cutting table where it is, for 
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the nonce, divided into units 5 feet wide 
and 208 inches long. Subsequently, these 
are cut into sizes familiar to the trade. 

The “strength” of the glass so manufac- 
tured is determined by the speed of draw- 
ing, which can be regulated to a nicety. 
Glass 1/24th of an inch thick goes over the 
bending roll and on the flattening table 
at the rate of 8:4 feet a minute, and 24 
inches of %-inch glass can be produced 
every sixty seconds. Manifestly, this par- 
ticular mechanical process for the manufac- 
ture of sheet glass obviates the employment 
of the highly-paid flattener so necessary in 
the hand-blowing and  machine-blowing 
plants. One of these glass-drawing equip- 
ments will make in the course of twenty- 
four hours as many as 700 boxes of window 
glass. 

Now we come to plate glass, which is 
made by a somewhat distinctive method; 
and the raw materials are white or silica 
sand of a select grade, limestone, soda ash, 
salt cake, arsenic, and carbon. The batch, 
instead of being melted in a tank, is placed 
in large pots. These are modeled by hand, 
fashioned of clay especially prepared for the 
purpose, and are then dried and allowed to 
ripen over a period ranging from two to 
six months. 


It takes a batch seventeen hours to melt; 
and when the potful of glass is ready to be 
poured it is withdrawn from the furnace 
and carried by an overhead crane to an ex- 
pansive iron casting table. The glass is 
poured upon the table, where it is confined 
at the sides by metal battens of a height 
according to the thickness of the sheet of 
glass to formed. А heavy roller, actu- 
ated by a transmission chain, is drawn to 
and fro over the plastic glass, thus ironing 
it out into a sheet. From the casting table, 
the sheet is pushed mechanically into the 
first compartment of a multi-chambered 
lëhr, and from there on it is automatically 
shifted from one chamber to another, 
each of which the temperature is lower than 
the preceding one. Finally, the properly 
annealed glass issues from the last chamber 
toa рык. cutting table, where it is trimmed 
into sheets having a maximum dimension of 
160. by 240 inches. At this stage the sur- 
faces of the glass are rough and the material 
is translucent but not transparent. More- 
oga; the glass i is twice as thick as it will be 

when polished and ready for sale. 

‘Plate glass is finished by first grinding 
and then polishing each surface, and this 
is done on circular cast-iron tables, 20-odd 
feet in diameter, to which a number of 
sheets of glass are secured by cement. In 
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the first operation the glass is ground down 
by the abrasive action of varying grades of 
sand—the table revolving the while. In 
some plants the tables are rotated by steam 
engines and in others by electric motors. 
In principle, the polishing tables are sim- 
ilar, save that numerous mechanical disc- 
like rubbers are fed with rouge and water. 


The remaining forms of building glass 
are known as obscured, wire, and opalescent 
glass; and according to the latest figures the 
twenty-five factories engaged in this busi- 
ness manufacture yearly about 55,000,000 
square feet of these materials, representing 
a value of more Bux. 8. 900,000. The 
milky appearance of opalescent glass is due 
to certain ingredients used. Obscured glass 
Р В heavy lass upon which a figure has been 
, usually only upon one side. 

The modeled surface is due to an engraved 
cylinder which is rolled over the plastic 
sheet while it is on the casting table. 
Wired glass may be smooth on both sides 
or obscured on one of them, and, as the 
term implies, it is characterized by a net- 
work of polished steel wire which is im- 
bedded in its mass. By one method the 
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phonograph motor is a correct one. 
'This phonograph will repeat a record 
any number of times simply by setting an 
indicator needle to the number represent- 
ing how many times the record is to be 
replayed, a very desirable feature where 
people like to dance to phonograph music. 
The machine is entirely automatic, the 
tone arm and reproducer rising from the 
record and returning to the starting posi- 
tion all by itself, the reproducer lowering 
on to the record and starting to play, etc. 
No setting of the tone arm is necessary 
as the automatic stop on this machine will 
positively lift the tone arm and stop the 
motor when the last bar of music plays. 


A new universal reproducer with mica 
diafram has been developed for this ma- 
chine by its inventor. It is the only re- 
producer which will play Edison, Pathé, 
as well as lateral cut records by a simple 
twist of the reproducer head. A diamond 
point is fitted on the front of the stylus 
so that when the reproducer is turned with 
the mica diafram facing downward, it 
plays Edison records. This machine was 
demonstrated to one of the editors and 
played Edison records with a steel needle. 


The secret of the remarkably efficient 
electric motor developed for this machine, 
which will be on the market within a few 
months, its inventor states, lies in the fact 
that it is an impulse motor. The moving 
element of the motor, which revolves the 
turn-table shaft, runs on ball bearings, and 
it is composed of a fly wheel about 1 ft. 
in diameter, having a series of large iron 
projections or teeth extending all around 
the lower side of the rim. These iron 
projections which are about 3" long and 
3" apart, pass between the poles of two 
sets of electro-magnets, as shown in the 
drawing. The electro-magnet coils are 
excited first from one set of batteries and 
then the other, thru an ingenious com- 
mutator and brush arrangement. When 
the motor speed rises above normal, the 
brushes are lifted off the commutator and 
there is also a set of movable governor 
weights mounted on the upper side of the 
fly-wheel, which act by friction on the 
shaít of the motor to keep the speed 
within bounds. A clever switch arrange- 
ment of very simple design is placed near 
the batteries, so that after a certain period 
when the speed of the motor may drop too 
low, owing to the batteries being partially 
exhausted, the switch block can be lifted 
and simply replaced in a different position, 
when the two batteries will be connected 
in series, thus supplying more voltage to 
the motor and compensating for the drop 
in potential incurred by the partial ex- 
haustion of the batteries. 

On the front of the phonograph cab- 
inet is a push button which will stop the 
phonograph instantly, causing the tone 
arm to lift and return to its non-playing 
position without lifting the cover. 
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H. M. Miller, chemist, has invented a 
machine for peeling tomatoes very 
cheaply. Miller claims that by its use 
the cost of cleaning tomatoes will be 
reduced 65 per cent, and that instead of 
30 per cent of the fruit being available 
for “solid pack” he will be able to raise 
it to 80 per cent at the same time cutting 
down the waste from 45 to 10 per cent 
and running the machine at a capacity 
of seventy-five tons a day. 
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color card—gives covering capacities, etc. 

We will glad! id this book free and postpaid f. 

the name of your best dealerin paints: 99 
S.C. JOHNSON & SON, Dept. S 1. 1 Racine, Wis. 


“The Wood Finishing Authorities” 


in 
gr knowledge required. Your old bike and the Shaw 


motorcycle at nom Ка 34 WLP imate 
from 4 to 40 miles an hour! W 


The Shaw / Attachment Bear 
Easy to control, Jeasin 





—— nat t 


пац на 57 ~ 


Science and Invention for January, 1922 





inm mina aea mam ren nre 


Demizens of the 


Ether 
By HAROLD F. RICHARDS, Ph.D. 
i (Continued from page 821) 
antelope, a graceful, slender-legged in- 
habitant of the plains of Tartary. Motor- 


ing tourists have compared the speed of 
this animal to that registered by their own 
speedometers, and assert that it has at- 
tained a rate of sixty miles an hour. Yet 
this velocity is vanishingly small compared 
to that of electromagnetic pulses, for a 
light wave could Буе to the sun and back 
while the antelope ran 16 miles. The 
transmission of an electromagnetic signal 
between two terrestrial stations is prac- 
tically instantaneous. 

The ether is, by definition, what is left 
in a space from w ich we have removed all 
material substance, and obviously we can 
perform no experiments in that region 
without introducing apparatus which is 
itself composed of matter. It is therefore 
interesting to consider how we know that 
light and the other types of radiation con- 
sist simply of waves in the ether. In the 
seventeenth century and early part of 
the eighteenth, light was said to consist 
of material particles shot like bullets from a 
luminous y, and a comprehensive 
corpuscular theory was elaborated. Ob- 
jections developed, but the overthrow of 
this theory was due chiefly to the discovery 
that two spots of light can produce darkness. 

This striking experiment is relatively 
simple. Monochromatic light falls from 
a sodium flame upon a diafram which con- 
tains two narrow slits close together. The 
only light which illuminates a screen set 
opposite the diafram is that which passes 
thru the slits. One would suppose that 
when both slits are open the spot of light 
upon the screen would be twice as bright 
as when a single slit is used. But experi- 
ment shows that the distance between the 
slits can be so chosen that when only one 
slit is open, there is a bright spot on the 
screen; but when both. are open the screen 
is totally dark. 

This a ntly paradoxical result is in- 
capable of explanation by the corpuscular 
theory, for we know that if two bullets 
strike the same spot on a target the latter 
will receive twice-as much energy as it 
would from one impact. Wave motion, 
however, accounts adequately for this 
interference phenomenon. Consider a rope 
tied at one end to a rigid support and held 
horizontally by an experimenter. If the 
free end of the rope be moved rapidly up 
and down a wave motion will be set up 
in the rope so that the familiar /oops and 
nodes will be seen. Now suppose that 
another experimenter simultaneously im- 
parts to the rope a vibration which would 
of itself cause every loop to be reversed in 
direction, so that when one segment of the 
rope is curved upwards by the first vibra- 
tion, it is curved downwards by the second. 
Obviously the effect of the two simulta- 
neous agitations of the rope will be to pro- 
duce no apparent vibration. This analogy 
affords a simple explanation of the apparent 
paradox described above. The light from 
one slit reaches the scregn in a phase of vi- 
bration opposite to that of the light from 
the second slit, so that when the two vibra- 
tions are superimposed upon the same 
spot in the ether, they neutralize each 
other. It is such experiments as this, 
which show that light consists of a periodic 
excitation or wave motion, and since elec- 
tromagnetic pulses are transmitted with 
greater facility by a vacuum than by a 
material medium, we must suppose the 
vehicle to be non-material. The ether is 
our cenfession of ignorance. Webster 
quotes Lord Salisbury as having said that 

is a noun invented to serve as sub- 
for the verb to undulate. 
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WANTED! 
RAILWAY MAIL CLERKS 


During the next féw months the U. S. Government will APPOINT 
SEVERAL THOUSAND RAILWAY MAIL CLERKS. 


STEADY POSITIONS 


These are steady positions. Strikes, poor business conditions, lockouts 
or politics will not affect them. Railway Mail Clerks get their pay 
for twelve full months every year. There is no such thing as “HARD 
TIMES” in the U. S. Government Service. 


$1600 TO $2300 A YEAR 
These Railway Mail Clerks will get $1,600 the first year, being paid on 
the first and fifteenth of each month. ($66.67 each pay day.) Their 
pay will be increased $100 a year until they are getting $2,300 
a year. ($95.84 each pay day.) 


PAID VACATION 


Railway Mail Clerks are given a yearly vacation of 15 working days 
(about 18 days). Also—they usually work a week and have a week 
off duty or in the same proportions. During this off duty and vacation, 
their pay continues as though they were working. When they grow 
old, they are retired with a pension. 


COMPARE 


Compare these conditions with your present or your prospective condition, perhaps 
changing positions frequently, kicking around from post to pillar, no chance in 
sight for PERMANENT increase or advancement; frequently "laid off" and the 
year's average salary very low. DO YOU EARN $1600 EVERY YEAR? 
HAVE YOU ANY ASSURANCE THAT A FEW YEARS FROM NOW 
YOU WILL GET $2300 A YEAR? 


POSITION IS EASY TO GET 


These positions are not hard to get. Country residents and city residents stand 
equal chance. Good common sense education is all that is needed. Experience 
is unnecessary, and political influence is not used. 


GET FREE LIST OF POSITIONS OPEN 


investment of two cents for a postage 
stamp may change your entire future life. 


pe == == COUPON mm m mmm 
Ш Franklin Institute, Dept. W 181, Rochester, №. Y. 

Without cost or obligation of any kind, 
cend me list of U. S. Government Positions 
and tell me how I can quickly get a position 
paying $1600 to $2300 a year. 


Fill out the following coupon. Tear it 
off; and mail it today—now, at once. 
We will immediately send you a free 
list of U. S. Government positions 
now open to you; also free copy of 
our copyrighted book, "How to Get a І 
Government Position”; we will also I 
explain to you our proposition of ~ 
FREE COACHING for these coming I 

I 


examinations,—DO IT NOW-This 
Address 













Blackheads—Acne Eruptions 
Now Are Easily Removed at Home at a Small Cost! 


Banish those unsightly blemishes easily and quickly by using “CLEAR-TONE”—a simple home 
treatment that has cured chronic cases of long years standing. Use like toilet water. Leaves the 
skin clear, smooth and without a blemish. Has made many friends with both men and women, 
Elegant for men after shaving. If you have Pimples, Blackheads, Acne Eruptions on the face o1 
body, Enlarged Pores, Oily or Shiny Skin—never mind how bad—" CLEAR: ONE” has cured the 
worst cases I ever saw. FREE ~simply send name today for FREE Booklet, "А CLEAR-TONE SKIN, 

telling how I cured myself after being afflicted for 15 years, And I know every embarrassment one ha! 
to endure with a bad complexion. $1,000.00 Cold Cash says I can clear your skin of the above blemishes 


E. S. GIVENS 168 Chemical Building KANSAS CITY, MO 





DON'T FAIL TO READ 
PRACTICAL ELECTRICS 


The New Electrical Magazine for Everybody. Ably Edited and Illustrate 


NOW OUT ! ! ! 
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Big Money for Boys! 





ELECTRICITY 


There is a wonderful opportunity right now 
for boys who like electricity. Boys who are 
ambitious and will train themselves in spare 
time can step into good positions and get ex- 
perience that will give them a real start toward 
success in life. Good salaries are offered with 
rapid promotion. 

For 30 years the International Correspondence 
Schools have been training boys for success in 
electricity and over 800 other subjects. They 
will help you prepare right at home for a posi- 
tion in the line of electrical work you like best 
—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
opportunities во great as now. 

Let the I. C. S. help yow. Choose the work 
you like best in the coupon below, then mark 
and mail it today. This doesn't obligate you in 
the least, and it will bring you information that 
may start you on a successful career. This is 
your chance. Don’t let it slip by. Mark and 


mail this coupon now, 
— MM ee ——À TEAR OUT HERE = — — — — 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
`ВОХ 6220-B SCRANTON, PA. 


Explain, without o! ing me, how I can for the 
posítion, or in the ject, before which I mark X. 


ELECTRICAL ENGINEER | CHEMICAL ENGINEER 

Electrician Parmae 

EMT унин 
есігіс ti. 
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Heavy Electric Traction 


RAILROADPOSITIONS 
рана Deetiutian ILLUSTRATOR 


Electric Machine Designer 
| DESIGNER 
e raph Expert ay | BUSINESS MANAGEMENT 
Private Secre! 
MEOHANIOAL ENGINEER 


Mechanical Draftsman | 
Ship Draftsman 
Machine Shop Practice 


Business Correspondent 
ВООККЕЕР' 


Toolmaker 
Gas Engineer Commercial Laws 
Surveying and. Mapping соор TRY RHONE 
MINE FOREM'N OR ENG" C ЕНОТ x 
ARCHITECT Railway Mail Clerk 

ral а Textile or Supt. 
PLUMBING AND HEATING AGRICULTURE 
Sheet Metal Worker  : белент [а Spanish 
Navigator Automobiles Banking 
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| Present Business 

$ Occupation — — — — — — — — -Address —— — —.- 

1 Street. . 
and No,. 


| City. late 
' Canadians may send this coupon to International Corre- 
epondence Sohoola Canadian, Limited, Montreal, Canada 


Building 
honographs 


MAKE MONEY; 


We furnish everything — blue 
print plans— case material, tone 
arms, motors, full instructions. 
You can easily make $100 to 
$200 a month in spare time. 
Even boys of 14 make them. 
7 play any record. Won- 
derful tone—equal to any you 
ever heard. Sell to friends 
and neighbors. Write now 
for free blue print offer. 
Choraleon 
Phonograph Co, 
121 3rd St., Elkhart, Ind. 
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Ira Shook, of Flint, Did That 
Amount of Business in 1 Day 


—making and selling Popcorn Crispettes 
with this ine. He says in letter 
dated March 1, 1921: “I started out with 
nothing, now have $12,000.00 all made 
from Crispettes." Others have amazing 
records: Gibbs says: “Sold $50.00 first night! 
Erwin’s little boy makes $35.00 to eu 
Saturday afternoon, Meixner reports 
business in one day. Kellog writes; 700.00 
ahead first two w < s says: 
four we i 














































Probably the most familiar manifestation 
of interference is the beautiful colors seen 
in a soap bubble. These colors are due to 
interference between the light reflected 
from the outer and inner surfaces of the 
thin film. But anyone can perform a 
simple interference experiment by looking 
at the sky thru a narrow slit formed by 
two fingers. When the distance between 
the fingers is properly regulated thin, black 
lines will be seen running the length of the 
slit despite the fact that the whole space 
between the fingers is exposed to the sun’s 
rays. These lines are, of course, due to 
interference between the rays striking the 
two sides of the slit. The writer has 
whiled away many minutes of waiting for 
street cars by observing the beautiful inter- 
ference effects produced when the sun or a 
street arc, is viewed thru the eyelashes. 
Many curiously colored ringscan be seen 
at the points where two hairs come suffi- 
ciently close together to produce inter- 
ference. 








e ld $40.00 in During March, 
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The sensitivity with which we are able 
to detect and measure this electromag- 
netic energy carried by the ether is astound- 
ing. When the eye reads by the light of a 
candle three feet away, it is receiving only 
one erg of energy per second. This amount 
of energy would have to fall continuously 
upon one cubic inch of water for 10 years 
and 142 days in order to raise the tempera- 
ture of the water one degree Fahrenheit. 
| When the eye perceives a star of the sixth 
magnitude,’ it is responding to one ten- 
millionth of even this small amount of 
energy. Electrical 


мес к 
I Start You in Business 


Write me—get my help. Begin now. Others 
are making money selling You сап, 
too! You don’t need much capital, 

not necessary. I furnish everything—secret for- 


mulas, equipment for shopor store, full directions, 
raw made 43 Splendid chances 


»- 








means of detecting 


wraj 
electromagnetic energy when it exists in| galore everywhere! Crowded amuse- 
the form of X-rays are fully as sensitive] Ment parks, concessions, wholesaling and stores! 
as this marvelous natural instrument, the $1000% Month Easily Possible 
eye, and the results obtained by use of the} Crispettes are a del delightful 


audion in picking up radio waves from weak 
stations are too well known to require 
comment. Anamateur station may radiate 
a total energy of only a very few watts,| 
and if the receiving station is located fifty 
miles away we must look upon this energy 
as spread over the surface of a sphere fifty 
miles in radius. Thus a receiving antenna 
which encloses an area of perhaps 200 
square feet actually receives only an ex- 
cessively small fraction of the original 


facts. Contains enthusiastic FR раи men дек 
who have quickl .. Tells how to start, 


most в ; Gives. all 
It’s Free! Write Now! Address “Shai 
LONG EAKINS COMPANY 
153 High Street , Ohio 


Springfield, 
NEW MOTOR BARGAIN 





















гру radiated. GENERAL Will "operate 
ЗВУ | ELECTRIC Sl, 09 Washing 

In the case of radiant heat, too, our] 1 НР motor ES os 
means of detection are enormously sensi-| 4 по ү. ines, Small 
tive. The radio-micrometer devised by] Ange 6598 Bottle’ Washers, 
Boys will respond to the electromagnetic} Ыш АК бү СЕ 
energy emitted by a candle at a distance|| Cord. Plug and Grooved or money ге 





| of two miles. In this case the amount of 
energy actually received by the measuring 
| apparatus is of the same order as that taken 
; in by the eye in detecting a star of the sixth 
magnitude. This statement may seem to 
contradict what has been said above, for 
the eye cannot see the candle at such a 
distance, but we must remember that only, 
about 2.4 per cent of the total emission 
of the candle lies in the visible part of the 
electromagnetic spectrum. 






Ulustrated catalog of motors and supplies FREE 


HYRE ELECTRIC СО. 
631H South Dearborn Street Chicago, Ш. 




























BECOME AN EXPERT 


In Your Spare Time At Home 
for BUSINESS or PROFESSION 


“BOW LEGS and KNOCK- 
‚ KNEES” UNSIGHTLY 
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PERFECT SALES CO. ` 
140 N. Mayfield Ave., Dept. 50, Chicago Ш, 
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| How the Auto Thief 
| Works 
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top of the transmission сазе, poked a 
screw driver into the works and released 
the trigger which was in contact with the 
lock, so that it sprung clear of the lock. 
He then replaced the cover of the gear 
box, put the nuts back, watched his chance 
and crept out from under the car. Next 
he hopt in, “gave her the gun” and was 
off to call on the judge who happened 
to be the owner of the car, all in fifteen 
minutes. 

Owners of Sedans or closed cars often 
place false security in the fact that they 
can lock all the doors from the inside 
and then lock the final door from the out- 
side, as they leave the car. This is pretty 
good protection in a general way, but it is 
only half the story. A Sedan fully locked 
has been stolen so easily that it would 

make your hat fall off to even listen to the 

‘sad tale—and in the case recited to us, the 

‘theft was made on a busy street in one 

of our large cities. The thief watched his 

chance and simply cut a corner of the 
glass out of one of the doors locked with 

a button from the inside, by means of a 

diamond glass cutter; he then past his 
. hand inside, turned the button and, presto! 

the Sedan had a new owner. This is the 
old store show-window trick in a new 
guise. 

Some people think that the thief can- 
not get away with the car because of 
the color of the paint or because they have 

* their monogram on the door in gilt let- 
ters, or because of the engine or car num- 

‚ ber giving them away—but all of these 
things matter not a whit, as the motor 
car theft records of the past few years 
have shown. Stolen cars are repainted, 
the numbers changed, and in some cases 
police records show, that the cars have 
been.dismantled and the engines changed 
írom one to another, ad infinitum. 

A really comical auto theft related to us 
by a member of the New York Detective 
Force, was that where the thieves beat 
a carburetor or gas line lock for the small 
sum of 10с. Cheap, wasn't it, and it hap- 
pened just like this. For several days 
they tried to steal a new Cadillac car, 
but they could not get away with it. 
Once or twice they got the engine started, 
but it stopt again. One of the gang hung 
around in the vicinity of the car and 
watched the owner start off each day. 
He finally discovered that the owner very 
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QRAUer 
{ Your first thought on hearing the 
Krakauer is an appreciation of its rich, 
resonant tonal quality. Your first 
thought on inspecting the Krakauer is a 
realization that in this superb instrument 
are united the finest of materials and 
the best of craftsmanship. 


{ Send for De Luxe Catalog of uprights, grands, 
players and reproducing pianos. 


KRAKAUER BROS. 


213 Cypress Ave., New York 
N. Y. City Retail Warerooms, 116 W. 44th St. e 
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adroitly slipt his key thru a hole in the 
floor, and so he discovered later, had un- 
locked a valve in the gas line. The 
day after, the crook genius walked into 
a nearby drugstore and bought 10c worth 
of rubber tubing. With a pair of cutting 
pliers, he severed the gasoline pipe at 
either side of the lock, joined the two 
ends with a piece of rubber tube, and 
away went the Cadillac, and without the 
owner's consent. 

The steering wheel lock of which there 


PROFESSIONAL TONE 


F RE MUSICAL INSTRUMENTS 


and lessons sent on free trial. Violin, Tenor 

Banjo, Hawattan Guitar, Ukulele, Mandolin, Cor- 

net, Banjo Mandolin, Banjo Ukulele, Guitar, Banjo Guitar, 

or Banjo. Wonderful new copyrighted system of teaching 
note music by mail. Four lessons will teach you several 
feces. Over 100,000 successful players, Do not miss 
his free trial offer. Write for booklet. No obligations. 


SLINGERLAND SCHOOL OF MUSIC, Inc., 
1815 Orchard Street, Dept. 136, Chicago, Ilinois 


MANHATTAN ELECTRICAL 


are several on the market now, including 
those fitted’ with six-tumbler key locks, 
as well as those figed with a combina- 


SUPPLY COMPANY, INC. а улаа, анарын 


A NATIONAL INSTITUTION Write for — A PLEASURE 


tion lock, such as are found on office 
safes, is undoubtedly one of the best de- 
vices available and is used very exten- 
sively. It might be said at this point 
that the spike lock on the wheel or the 
hub lock, or the wheel chain and lock used 
by some owners, do not conform with the 
Fire Underwriter's rules, as the car can- 
not be moved except for a distance of a 
few feet in case of a fire nearby. If you 
do not carry fire insurance, it makes no 
difference, but you may lose your car 
if it cannot be pushed out of immediate 
danger. 


oss Google 


Everything Radio 
New York City: 17 Park Place 
110 West 42nd St. 127 West 125th St. 
St. Louis: 1106 Pine St. 
Chicago: 114 South Wells St. 





Copyright 1921—F. M.8.Co, 
1 Id Ford 


, Small Cash Payment 
any НВ Charger—Balanc 





or 


'co., Inc. 


Shi 
one 





Learn Drafting 


Drafting offers exceptional opportunities 
to boys and young men because drafting 
itself not only commands good pay, but it is 
the first step towards success in Mechanical 
or Structural Engineering or Architecture. 
And drafting is just the kind of work a boy 


likes to do. There is an easy, delightful 
way in which you can learn right at home 
in spare time. For 30 years the Inter- 
national Correspondence Schools have been 
giving boys just the training they need for 
success in Drafting and more than 300 
other subjects. 


Let the I. C. S. help you. Choose the 
work you like best in the coupon, then mark 
and mail it. This doesn’t obligate you in 
the least but it will bring you information 
that will start you on a successful career. 
This is your chance. Don't let it slip by. 
Mark and mail this coupon now. 


TEAR OUT HERE 


International Correspondence Schools 
Box 6221-B,Scranton, Penna. 


Without cost or obligation, please send 
me complete information about the subject 
which I have checked below: 


L] DRAFTING 
L]CARTOONING 
Ш AUTOMOBILES 
Ш CHEMISTRY 

LJ) ADVERTISING 
L] SALESMANSHIP 
L) ELECTRICITY 
L] ACCOUNTING 
[J SURVEYING 


Address. rhe ne 


AGENTS: $8. a Day | 
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Build This Phonograph Yourself 


TREMENDOUS SAVING IN cost 
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ment at one-quarler "i regular retail price. 

AGENTS MAKE MONEY making and sell- 
these instruments, -Write today for full de- 

Ph. and our FREE OFFER. Address: 


MODERN PHONOGRAPH SUPPLY CO. 
634 Springer Building 
313 So. Clinton St. HICAGO, ILL 
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The steering wheel lock seems to be a 
very good protector on the average, a 
point in its favor being that a car equipt 
with it cannot be towed, as when locked 
the steering wheel simply spins around 
on its post or column, and thus a man 
cannot sit inside the car and steer it 
while it is towed. One expert on motor 
car theft prevention, mentioned that he 
had known of a case where a car fitted 
with a steering wheel lock was stolen by 
being towed, and in order to make the car 
follow freely behind the towing car, the 
pins in the steering knuckles were re- 
moved so as to leave both the front 
wheels free. It is doubtful whether the 
car could be towed very fast. Of course 
the master thief would also attempt to 
pick the lock or damage it if possible, so 
as to release it. 

Steel bar locks of various styles have 
been manufactured for quite some time 
and aside from the fact that the lock 
on these devices use a key and this renders 
it open to the science of the expert crook, 
there are other ways of beating the bar 
lock. Even if the bar is of hardened 
steel, no matter how hard in fact, there 
is a way to beat it. Do you remember 
reading how hardened steel safe plates 
and doors have been opened by the elec- 
tric arc method or the oxy-acetylene flame? 
That is the answer. If the lock bar can- 
not be filed or sawed, then your scientific 
crook may try to fuse it with electric 
current taken from the lighting circuit, 
or failing this from the storage battery in 
the car itself. 

When the car is in the owner's garage 
there is probably no better protection, all 
things considered, than an electric alarm 
attached to the garage door, which will 
cause a constant-ringing relay attach- 
ment to set a large bell in action in the 
house, preferably in the owner’s bedroom, 
which will keep on ringing when once 
started. The owner will then have a 
chance to use his trusty automatic or shot- 
gun and "believe me, Xantippe"— if there 
is anything that a crook of any vintage 
hates, it’s a charge from a shot gun, espe- 
cially buck shot of the “BB” variety. 
The writer has a closed circuit electric 
alarm on the garage, so that if Mr. Wise- 
guy cuts a wire he will fool no one but 
himself, for the current ceasing will cause 


|a sensitive relay armature to drop away 


from its magnets, closing a local circuit 
thru a 12" electric gong in his bedroom. 
When you hear this alarm at 2:00 a. m. 
in the morning, you grab your gun and 
run to the nearest window, and switch 
on the lights to the garage and around 
the house. 
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Ultra High Speed 
Atoms ама Their 
Effect 


By ROGERS D. RUSK, M. A. 
Kou Jro page 839) 
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“Blown to Atoma” is a common expres- 
sion when an ordinary explosion occurs, 
but in a radioactive substance even the 
atoms are blown to pieces. In an ordinary 
explosion tremendous forces are liberated 
simply by the atoms of the explosive sub- 
stance rearranging themselves. If an addi- 
tion to these atomic forces, the forces 
within the atom could be utilized the re- 
sult would be unbelievably greater. In 
radium only a comparatively few atoms are 
exploding at any one time and yet the 
energy liberated is over a quarter of a mil- 
lion times greater than could be obtained 
from burning the same amount. of coal. 

When ultra high speed atoms strike an 
ordinary gas particle, it is possible that 
some similar explosion occurs under the 
proper conditions, and that atoms which 
do not have any tendency to disintegrate 
themselves like radium, may thereby be 
made to disintegrate. 
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Pep and Power: 


Resist the forces that yA sipping 
your vital powers, Banish the weak- 
nesses that make your life жн Dg 
failure, Stop experimentng with dan- 
gerous dope and drugs and foolish 
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In this Department we publish such matter as is of interest to inventors and artienlariy 


to those wh in doubt as to certain Patent Phases. Regular inquiries addrest to 
mae ke ч mail free of charge. Such inquiries are publisht here for the bene- 


vice” cannot be answered by 


Ât of all readers. If the idea is thought to be of importance, we 


atent A 
make it a rule not to divulge all 


details, in order to Meus the inventor as far as it is possible to do so. 


Should advice 


e desired by mail a nominal charge of $1.00 is made for each question. 


Sketches and descriptions must be clear and explicit. Only one side of sheet should be written 


on. 


Recording Phonograph Records 
(529) Wrentham Sothern, Chelsea, Mass., re- 
quests our opinion on an electric arc method of 
phonographic records; the stylus or arc, is 


is varied, 
instead of a lateral cut effect. We doubt very much 
whether you can cause the arc to change as rapidly 
as is necessary in this particular contrivance. The 
idea would be worth while experimenting with, how- 
ever, and if the experiments prove practical we would 
advise that you proceed with securing a patent. 


Automatic Crossing Gate 
(530) R. H. Reitz, Lewisburg, Pa., submits an 
idea of an automatic crossing gate, in which the 


im 

end of the truck were upon the tracks, we believe 
there be a terrific smash, should the train 
hit a team of horses and wagon, or strike a loaded 
automobile. Nevertheless, this objection, could per- 
haps be removed, but then the cost of installation 
would be so considerable that we doubt whether the 
railroad companies would look upon the idea favor- 
ably. The advantageous feature of your system is 
that it allows traffic to pass off the tracks and safely 
to the other side, blocking all subsequent traffic 
successfully. Б 


Lock Idea 
531) F. Sajovec, Cleveland, Ohio, says he has 
devised a lock that can be made in any size whatso- 


ever, being especially suited for small trunks, suit- 
cases, etc. It is made of two tongs-shaped pieces of 
steel, the key separating them when the lock is 


opened. 

A. We do not believe that the idea of a lock ad- 
vanced by you is worth considering, for the simple 
reason that it could be opened too easily and it 
would get out of order very quickly. If anyone 
attempted to force the top of a trunk open, he could 
bend the movable iron tops and then, when the key 
is subsequently inserted into the lock, it could not 
be opened again. We do not advise a patent upon 
this idea. 


Selling “Unpatented” Ideas 

(532) Willes M. Thompkins, Los Banos, Calif., 
having invented various mechanical devices, asks 
our-advice about selling the same without securing 
a patent. : 

A. Altho you can secure a possible buyer for some 
of your mechanical ideas without having obtained a 
patent upon the same, we do not advise that pro- 
cedure, for the simple reason that you are not really 
safe-guarded in any manner whatever. Why not 
secure-a patent upon the best one of the lot and 
attempt to sell it and then try your other idea,, 
using some of the money that you may obtain frog 


the first one for their development. 


Puncture-Proof Auto Tire 


(5. А. М. Sammarone, Akron, Ohio, writes 
that he has perfected an absolutely puncture-proof 
tire, and has proven it tobe such. Не then destroyed 
his plans and the model because he feared someone 
would steal it from him. 

A. There is very little possibility of an invention 
being stolen if you have establisht sufficient claims 
of priority, and hence, we think it was absolutely 
unnecessary for you to have destroyed the first 
model of the puncture-proof tire. Unless you secure 
a patent you are never entirely safe, whether that 
be in America or in Italy, and you can rest assured 
that just as much crooked work is done in the foreign 
countries as in this country. Remember that the 


American courts, altho very easy to get into, аге |, 


Google 





hard to get out of. 
that “the Italians are down 
j3hem," we could counteract that by mentioning 
thousands of Italian inventors. Mr. Marconi is 
only one in the list. There are hundreds of thousands 
of promoters who would today seriously consider 
promoting an idea such as you claim to have in- 
vented, and you should have found no difficulty in 
securing the proper financial backing. We would 
certainly advise that you save up your pennies and 
start patent proceedings. 


Multi-Propeller Airplane 
(534) John A. Spencer, Long Beach, Cal., enters 
a description of a multi-propeller airplane in which 
rising, steering, back and forward movement is 
executed by means of the numerous air-screws. 

„А. Altho we do not doubt but that your idea of an 
airplane would work, its practicability is very slight 
for the reason that the cost of such an installation 
as you describe would be prohibitive. Theoretically, 
there is nothing wrong with your principle, but the 
design must be worked out so as to be a little more 
feasible. We assume that you intend to use only 
one motor to drive these propellers. Can you ima- 
gine the cost and weight of such a motor, which 
will drive all propellers at once? Also take into 
consideration the extreme difficulty in handlinga 
machine of this nature. We will be glad to enlighten 
you further upon this idea, if you will make your 
questions more explicit. 


Bicycle Light Generator 

(535) Earl Sprain, of Eldora, Iowa, asks our 
opinion of a sma nerator attached to the back of 
a bicycle wheel to used for lighting purposes. 

A. Your idea is not new. It has been tried, and 
in fact, is being sold in this and other countries at 
the present time. The only special feature which 
you have incorporated is the governor regulating a 
small rheostat. 

Generally, devices of this nature have been ar- 
ranged so that the governor does not allow the 
generator to be rotated rapidly when its speed is 
quite high, i.e., it allows power to be transmitted 
to the armature only intermittently, thus keeping 
the generated current down low enough to prevent 
burning out of the filament. 

We doubt the commercial possibilities of this idea. 


Magnetic Wheel Brake 


(536) Elmer Meyer, St. Louis, Mo., enters an 
idea of a magnetic brake for vehicles. 

A. The idea which you have evolved is quite 
novel and altho we do not advise an immediate 
patent upon it, we would advise that you build a 
model of quite large size and give it extensive tests 
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Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception" to be signed and witnessed. 
A sample form together with. printed іп- 
structions will show [°ч just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception” sample, instructions relating to 
obtaining. of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 
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New 50 


before proceeding with regular patent proceedings. 

You will find that there are many drawbacks which 
must be overcome and it would be best for you to 
rid your invention of these before proceeding further. 


Airplane Parachutes 


(537) John Madden, of New York City, sends a 
description of an airplane equipt with seven para- 
chutes and asks our opinion, 

A. Your idea is as old as the proverbial hills and 
many patents have been issued for attaching para- 
chutes to airplanes, but heretofore one or two para- 
chutes at the most have been quite sufficient. In 
your contrivance you propose seven or eight of them, 
which in our opinion is entirely unnecessary. 

The great difficulty with parachutes has been their 
uncertainty in opening when the airplane is falling 
slowly or being but a short distance from the ground 
has no time to acquire velocity enough to open the 
parachutes. If the airplane is making a tail spin, 
a nose dive, a plunge or flying in an inverted position 
the parachutes will not work, 

Ve do not believe that you could secure a patent 
upon this idea, neither do we think a patent would 
be profitable or beneficial. 





Selling A Patent 


(538) Geo. Moore, Glen Allen, Va 
formation on selling a patent. 

A. The manner in which you sell the patent or 
subsequently conduct its manufacture depends en- 
tirely on the value of the patent and to what extent 
you intend manufacturing the same. Thus if the 
article is a commercial utility, which could be em- 
ployed universally, you could not do it proper justice 
by manufacturing it on a small scale yourself, even 
tho your profits would be large. It would be far 
better for you to place it in the hands of a large 
concern, who manufacture such appliances and who 
have an established reputation, and also the facilities 
for advertising the appliance widely. Under such 
circumstances the number of sales will more than 
compensate for the additional profit which you 
would have obtained, if you had manufactured the 
appliance yourself. 

Manufacturing and advertising costs money and 
a good financial backing is essential to the successful 
exploitation of a patent. We would, therefore, ad- 
vise you to place the device in the hands of a modern 
concern, they in turn are to give, let us say about 
$5,000 for the right to manufacture this small ar- 
ticle, thus showing their good faith. The contract 
oe then call for 10 percent royalties on subsequent 
sales, 


+, requests in- 


Flush Tank Valve 


(539) D. M. McCianie, Monroe, La., asks us 
for patent advice on a noiseless flush-tank valve. 

A. In view of the lack of specifications, regarding 
the construction of your flush-tank device, we are 
unable to give more definite information than as 
follows: 

If you are in a position to manuracture and exploit 
these flush-tank valves and if they operate as you 
state, we would advise a patent, but~ otherwise, 
unless you are financially fixt so that you need not 
worry about the immediate outcome or exploitation 
of the valves, we would hesitate to advise such pat- 
ent. There are at least twenty noiseless perfect 
sitting valves on the market at the present time, 
which have no rubber in them whatever, and hence 
cannot wear with ordinary usage. 

Any machinist will undoubtedly find many devices 
which are in greater demand than flush-tank valves. 





Automobile Spring Wheel 


(540) Elmer Switzer, Pekin, Ill., requests our 
opinion of an automobile spring wheel. 

A. Your device looks practical and plausible 
enough, but we doubt whether it would be profitable. 
There are numerous companies placing wheels on 
the market having solid tires, the wheels themselves 
being of springlike nature, so as to absorb all the 
shocks which they do quite readily. 

Other wheels again have had air-comprest spokes 
terminating in hard rubber tire sections. Again these 
devices did not seem to warrant general use. "With 
your device, therefore, there are these objections. 
We do not believe it will be universally adopted; 
there is not.even as much elasticity in this wheel 
as in other wheels incorporating the springlike con- 
struction. 

Therefore, we earnestly believe. that such a device 
will hardly be worth while patenting unless you have 
a fabulous sum of money behind you to manufacture 
and advertise the same, and even then we doubt if 
it will “take.” 


Airplane Speedometer 


(541) Wesley S. Malloy, Columbia Falls, Mon- 
tana, submits a sketch of an interesting speedometer 
for airplanes working on a geometric calculative prin- 
ciple, the earth being the constant. 

The speedometer which you have designed 
for airplane use is far from satisfactory for many 
reasons. In the first place, it is not instantly indi- 
cating, and necessitates -different adjustments for 
each height. This requires entirely too much fussing 
onthe part of the individual reading it, and also re- 
quires his undivided attention for a few minutes. 

Altho the device itself is quite ingenious, we do 
not hold that it will by_any means take the ‘place of 
present instruments which serve the purpose equally 
we 

An instrument much needed at present is something 
which will give an accurate instantaneous reading 
without the necessity of regulation. 
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: Stage Play | 
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of the storm increased by means oí wires 
and ropes secured to these parts of the 
setting, in such a way that the audience 
could not see them. 

The effect of a high running sea with 
white beach-combers rolling in on the 
shore of the island, was cleverly pre- 
sented by projecting the necessary moving 
images of waves and white-caps on the 
lower part of the back drop, where the 
shore line coüld be seen. After the storm 
had abated and the sky started to clear 
'once more, the beautiful clear atmosphere 
that we note after a summer shower was 
duplicated. The birds sang, the wind died 
down to zero, and the woman who was 
lost somewhere on the island returned to 
her husband (who rushed about thru the 
woods calling to her during the storm) 
and he is agreeably surprised to see her 
carrying a child, which was born during 
the storm. 
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Quartz—Its Place 


im Nature 
By DR. ERNEST BADE 
(Continued from page 820) 
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splintery fracture is chert. Large quan- 
tities of flint are found in limestone and 
chalk quarries. This is the substance 
which was so prevalently used for arrow 
and spear heads as well as for cutting 
tools of all kinds, sizes, and shapes, dur- 
ing the stone age. Its later more uni- 
versal application for lighting fires by 
means of sparks, and its use in muzzle 
loading flint locks, has long since been 
lost thru the introduction of matches and 
percussion caps. 

Another important member of this class 
is jasper, which has been used for delicate 
works of art and more massive vases, 
when larger and more perfect stones have 
been found. It is opaque thru its content 
of clay, and it occurs in the most profuse 
varieties of colors the more common be- 
ing yellow, red, and brown. 

The third and last great division of the 
quartz family is the opal; it is amorphous, 
massive, and hydrous, having from 3 to 
13 per cent. of chemically combined 
water. The general appearance of this 
mineral is glassy or porcelain-like, some of 
its varieties showing an opalescent play of 
colors to such a high degree that they 
are among the most chromatic of our 
gems. The internal play of colors is most 
marked in the precious opal, and in the 
more valuable stones it varies from green 
to red, blue, and yellow. The phenomenon 
of this opalescent effect is said to be due 
to the refraction of a beam of light within 
the stone which is caused when it strikes 
the curved plate-like particles superim- 
posed and adhering to each other, thus 
breaking it up into the prismatic colors. 

Hyalite is a clear colorless opal resem- 
bling a drop of water frozen to ice, while 
the wax opal is characterized by its waxy 
luster. But the most peculiar of all is the 
hydrophane which is only transparent and 
only shows its play of colors while moist. 
Wood opal, as the name implies, is fossil- 
ized wood which has been petrified and 
still shows tthe structure of the wood, the 
cells themselves being filled with this 
hydrated quartz. 

The siliceous material, generally found 
deposited around siliceous hot springs and 
geysers, is geyserite and it is abundantly 
found in Yellowstone Park and in Ice- 
land. Tripolite or infusorial earth (Full- 
er's earth) is another substance which be- 
longs to this group. It consists of a fine 
grained deposit of siliceous shells of 
diatomes, small microscopic sea organ- 
isms, which, thru the ages, have accumu- 
lated and now form thick beds. It is 
used as a mild abrader and a polisher, it 
is added to water glass and putty, and 
many and various are its industrial uses. 

These various stones, common, pre- 
cious, as well as semi-precious, are noth- 
ing more than silica—that lowly mineral 
which is most profuse. All the mineral 
matter of these various varieties are, in 
the final analysis, exactly the same, or 
they differ among themselves chemically 
in such a slight manner that it is often 
impossible to detect the minute traces of 
impurities, which help to make some of 
them so desirable. 

But sand, pure quartz, has its own 
technical importance. It is an essential 
constituent in the making of- cuncrete 
which consists of lime, sand, and kaolin. 
This, after it has been burned, powdered 
and mixed with water, will harden under 
the influence of the water, calcium silicate 
and calcium aluminate being formed. And 
so it can be said that sand, which formerly 
was valueless, is now a gold mine for 
him who has it in easily accessible places. 
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The Vibrator of 
Death 


By HAROLD F. RICHARDS, Ph. D. 
(Continued from page 824) 
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strikers, he demands that she be con- 
stantly under theeyes of adozen of my 
men. I can hardly spare them.” 

A cold, calculating glint came into 
Flocon’s eyes as he said this, and Elon 
remarked sharply: 

“Denbaule’s voice is worth a dozen 
strikes—or jobs.” 

Flocon’s gaze fell under Elon’s pene- 
trating glare. 

“Yes, yes, to be sure. But she can’t 
be everywhere at once. This morning 
I had advices that the chemical workers 
in Dijon had gone out, and all the men 
from eight mills in Lyons. There may 
be a general railroad strike within forty- 
eight hours.” 

“The situation is undoubtedly grave, 
replied Elon, “but nevertheless it seems 
a matter for Camproger's internal policy. 
Still, if Denbaule—" 

"Hopkins, this case is different," in- 
terrupted Flocon. “The workmen are 
not really dissatisfied, but are being 
subjected to the most insidious propa- 
ganda. Altho the Syndicalists have 
gained some power in the last few years 
there are still no closely coórdinated 
unions, for the French: temperament is 


too individualistic to be governed by |. 


mass rule. But the literature plays up- 
on the people’s natural misgivings about 
the .eventual validity of their large 
holdings of war bonds; it paints vivid 
pictures of employers' excesses, and 
interprets the present unfavorable rate 
of exchange їп а light, which leads the 
workers to fear that the francs saved for 
old-age retreats will be worthless. The 
people may soon see their error; but at 
the present rate, not before there is ter- 
rible suffering and the ministry has fall- 
en.” 


Flocon took a deep breath, and I won- 
dered whether he was more interested in 
the suffering of the people or in holding 
his job. Elon sat staring at the bowl 
of his pipe. 

“What form have the warnings taken, 
Flocon? The usual note?” he inquired 
suddenly, and I knew that he was think- 
ing more of the danger to Marie Den- 
baule than of bread-lines and riots. 


Flocon drew out a white envelope; 
Elon studied the exterior for a moment, 
then read the note. The snap came back 
into his eye, the eager spark that I had 
not seen there since the mystery of the 
Girondin Murder Syndicate in which 
Madame de Verzou was the central fig- 
ure. He ran his glass quickly over the 
writing, looked through the paper at the 
window, then tost it to me. The note 
ran, in a strong, regular hand: 

Mile. Marie Denbaule:—The people of 
France will not be duped by one who poses as 
their friend. . The death of an opera singer 
will be a small matter in comparison to the 
eternal victory of the masses. Without com- 
punction we will still your beautiful voice, cast 
the misty fog of death over your flashing eyes, 
quiet forever the gestures of a sublime actress. 
Continue your speaking at your peril. 

—The Elect of France. 

“You are right, Flocon; this is a serious 
case," said; Elon, abruptly. “Ah, you 
should- have seen her in Carmen a year 
ago, Andrews. ‘Superb! And when she 
quelled that riot yesterday in the Boul 
Miche—I don’t wonder that these French- 
mem go back to work when she—" 
He glanced quickly from me to Flocon, 
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as if ashamed of his unwonted outburst. 
“But surely, Flocon, it would be a rela- 
tively simple matter to time the appear- 
ance of the inflammatory circulars in the 
various towns, and then trace back the 
lines of distribution to their focus.” 

“We have done all that. Every indi- 
cation is that the infection radiates from 
Marseilles, but we have found nothing 
there, altho every possible printing shop 
has been turned inside out. The postal 
authorities have been examining every 
suspicious package, but nothing has re- 
sulted.” А 

"Is Gaudet in town now?” asked Elon. 

“We traced him to Marseilles three 
days ago, where my men have him under 
constant surveillance.” 

« "And I.noticed by the papers that 
Marie Denbaule left this morning for the 
same place," observed Elon. 

' "Yes," answered Flocon, -with evident 
P. L. M. is-growing at that terminus, 
and.she is determined to stop it at. all 
costs. Strike on that artery would para- 
lyze the country." М 

“Flocon, I have never sympathized 
with the French government in its polit- 
ical troubles; for your system, with its 
ever-changing ministries, reeks of in- 
efficiency. But the circulars which I 
have seen look like out-and-out Bolshev- 
ism, and if I can throttle that sinister 
influence I shall be serving America as 
well as France. Furthermore, this per- 
sonal danger to Marie Denbaule requires 
immediate action. Andrews and I will 
take the five-twenty for Marscilles to- 
night. Is Valonne still in charge down 
there?" 

"Yes," answered Flocon, wtih evident 
relief. 

"Wire him .to-night an accurate ac- 
count of the exact times of first appear- 
ance of this inflammatory literature in 
every town that has been affected; also, 
as nearly as you can, a complete record 
of Gaudet's movements for the past 
month," said Elon, crisply. "I presume 
you have been keeping a close watch 
upon any influx from Moscow. These 
nation-wide strikes may possibly be a 
result of the Bolshevists' international 
campaign projected at their recent meet- 
ing in Bremen. The late trouble in 
Budapest bears all the marks of Kramp- 
dorf's crafty hand." 

“Krampdorf!” ejaculated Flocon. “He 
was reported killed in the attempted 
establishment of the first commune in 
Berlin, ten months ago!” 

“My dear Flocon, criminal agents 
should not obtain their information from 
the newspapers,” replied Elon, smiling 
coolly. “Тһе poetic phraseology of this 
warning to Marie Denbaule reminds me 
strongly of Krampdorff’s literary style, 
especially that peculiar construction, 
‘without compunction,’ at the opening 
of a threatening sentence.” 

“But Gaudet’s leadership of the Radi- 
cals, his absences, his unwonted silence, 
his known designs upon Camproger’s 
portfolio — conclusions аге 
surely. Hopkins, if you. will net him 
as you did Owslench a year ago, the 
present ministry and, I may say, I per- 
sonally, will owe you a great debt of 
gratitude," he added, ingratiatingly. 

“No harm, Flocon,” replied Elon, 
pleasantly. “Just wire Valonne the in- 
formation I mentioned, and set your 
best men to find Krampdorff. Valonne 
can let you know the progress made. 
And Flocon,” he concluded, his tone 
changing to one of incisive command, 
"if I detect the slightest laxity in your 


efforts to protect Marie Denbaule, I will: 


throw up the case at once." 

Elon and I hastily threw our neces- 
sary belongings into suitcases, checked 
out at the desk and stept to the curb. 
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American loves American history | 


A man flashed the badge and motioned 
us into a waiting car. ; 

We were soon ensconced in the Mar- 
seilles express. Elon stretched his lank 
form diagonally across the narrow aisle 
that separated the white-clothed seats 
in the small compartment, and in a mo- 
ment was puffing serenely at the curi- 
ously carved pipe without which he had 
never been photographed. His long chin 
sank down upon his chest until it touched 
the little black bow, while I surveyed 
the flying landscape, my own short legs 
bent at the knee and my feet on the edge 
of the seat before me. Suddenly he 
aroused me from contemplation of a 
cluster of little stone cottages. 

“Andrews, Flocon may not have sufficient 
imagination to become a genuinely astute 
criminologist, but he does know psychology. 
Did you notice how apparent it was that he 
did not care to detail sufficient men to guard 
Denbaule?" 

"He gave the impression that he was short 
of men." 

"He has twice as many men as he really 
needs. But he was shrewd enough to see 
that, if the popular singer should actually 
be injured on account of her efforts to com- 
bat the strike propaganda, then the people 
would be so enraged against the invisible 
source of agitation that they would volun- 
tarily return en masse to their work. 
Flocon is clever enough, but I think I made 
it clear that I consider human sacrifices to be 
out of date * 

He lapsed into silence, while I tried to 
sleep. *ujier!v ne remarked: 

"Ardrews. i don’t wonder that these 
people idolze Denbaule. She will sing to- 
morrow, despite a thousand threa:s, for she 
possesses the domirtant spirit, without which 
the most perfect voice will fail to thrill an 
audience. You and I may solve a knotty 
problem by the application of science, yet 
we could not move a dozen persons. І esti- 
mate that in her five-year career Denbaule 
has given her inspiration to 150,000 people, 
but ten days after our cold science resolves 
this national crisis nobody will remember 
anything about it. But these stupid trains 
—here we are stopt again. They remind 
me of a game of checkers—not so long to 
move, but a long time between moves.’ 

I settled myself to doze, for I knew from 
long experience that Elon was not contem- 
plating the fruits of inspired temperament, 
as seriously as his conversation might indi- 
cate. Many times I had listened to his 
effusions about a thousand apparently unre- 
lated subjects, only to hear him suddenly 
dart out a crisp sentence which showed that 
he had been unraveling a mystery all the 
time. I had often marveled at this power of 
abstraction, this ability to speak eloquently 
while his mind was relentlessly sifting out 
the essential from the non-essential and ar- 
ranging the selected details in such logical 
order, that I wondered why I might not have 
deduced the simple solution of an apparently 
hopeless tangle of complications. I knew 
that back in his head he carried a picture of 
Denbaule, with her slim throat and large 
eyes, and that he would waste no time in 
solving a case which surrounded her with 
such personal danger. I dozed intermit- 
tently, and as I looked up from time to time 
I saw Elon examining a pamphlet under his 
lens or the written warning to Denbaule, and 
twice I was awakened by the rustling of a 
huge map. Once I muttered a profane re- 
proach as he pulled me down flat upon the 
seat; but in a second I understood his ac- 
tion, for a heavy missle crashed through the 
window. Cautiously I peeped over the sill 
and ‘saw a throng of workingmen rioting. 

"Avignon," said Elon, quietly. “You 
slept thru a nasty mess at Lyons." 

From that moment the conductor disre- 
garded the expostulations of fevered pas- 
sengers who wished to leave at way-stations, 
and the engineer showed a fine indifference 
to the possibility of torn tracks. 

(Continued on page 875) 
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Get Expert Training in 


DRAFTING 


Increase Your Income 


Drafting opens the way to high 
salaries, important: positions, inde- 
pendence, The expert Draftsman is not 
jooking for a job—the jes is looking for 
him for. he is master of one of the most 
important branches of industry. He is 
needed by nearly every kind of important 
producing organization. 


$60 to $150 a Week 


No doubt about the opportunities 


for proficient Draftsmen. The ad- 
vertisements of manufacturers, architects, 
caf incenng concerns and contractors 
calling for experts tell the story. And 
now when industry is beginning to speed 
up every ambitious man can see the im- 
mense opportunities in this important 
profession. Expert Draftsmen earn as 
high as $60 to $150 a week and are in 
line for executive positions. Chicago 
“Tech” graduates always in demand. 


Learn the Practical Chicago 
“Tech” Way 
(at the College or by Mail) 


Get your training in Drafting under 
the Chicago “Tech” engineers who 
will give you the methods which make a 
man valuable because these methods are 
used by practical, experienced draftsmen 
and deal with actual problems. No time 
put in on theories or useless studies. You 
have personal instruction at every step 
and you can get this thorough training 
in| spare time at home if you can’t come 
to the College. Small fees and easy 
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PALO CNCANE NON 


THE RASCO “BABY” 


The smallest and most efficient de 
tector in the world—as well as the 
cheapest. Our illustration is an actual 
photograph, and while the various de- 
tails can be seen at a glance, we feel 
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“RASCO” AUDIO FREQUENCY 
TRANSFORMER 


This transformer has been developed by 
us after comparing all the various trans- 
formers on the market. This transformer 
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Eq also mo and forw order to explore each E м. material 1s used throughout B 
Б point of the detector crystal. ~q Realizing the fact. that & 
E Next we see the patent nickel detector cup and binding post combined. This is a ч : : E 2 
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nickel-plated, standing 
out well upon the black 
background. [Illustrations 
are in Pun size, Each 
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WE GUARANTEE 
Prica EVERY ORDER ; DEALERS 


SHIPPED WITHIN | crore 
THE “RASCO” CATALOG * т" 


24 HOURS 
There are many radio catalogs, but the “Казсо”” catalog marks а radical change for the simple reasen that И 


CONTAINS 50 VACUUM TUBE HOOK-UPS 


This is the опо end only radio catalog containing such wonderful free information, Complete hook-ups of all 
important vacuum tube circuits are given in clear diagrams with complete explanation Just to name a few.—Thc 
У.Т. as а detector; detector and one-step amplifier; regenerative circuit; De Forest ultraudion; V.T. to receive 
undamped and spark signals; Armstrong circuits; one step radio frequency amplifier and detector; three audio- 
frequency amplifier; short wave regenerative circuits; У.Т. radio telephone; 4-stage radio frequency amplifiers; radio 
and audio frequency amplifier, inductively coupled amplifier; Armstrong superautodyne; radio frequency amplifier and 














“RASCO HAS IT." 
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ЕД| crystal detector; C.W. transmitters; self-rectifying 2 tube С. W. transmitter; V.T. trensmitter with 6 volt battery; radio- 
Б] phone using plate and grid modulation; one tube radio transmitter and receiver; experimental radioplime; radiophone 
ES] using Colpit oscillator circuit. 

Di This list is only a partial one. You must positively see this wonderful book to appreciate it. 

E It is made to fit the pocket—has heavy covers to withstand the wear and tear which it is sure to have at your 
Dj „hands because it will be your constant companion, 









And Oh yes! Before we forget it If you are in need of the following remember ''Rasoo has it'" These are only 
a few things contained in this catalog. Lugs, Nuts, Dials, Knobs, Bakelite Sheets, Washers, Crystals, Litz Wire. 
Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Switoh Parts, Metal Ribbon, Carbon Balls. 
Binding Posts, Switch Points, Switoh Levers, Carbon Grains, Metal Poin Contact Points, Low Melting Metal, 
Carbon Diaphragms, Screws, Copper Strip, ‘Spaghetti Name Plates, Sii Mica Switch Resistance Wire. 
Variocoupler Rotors, Test Clips, Condenser Plates, Condensers, Antenna Conne , Threaded Brass Rod, Ground 


Clamps, Etc, Eto. 
The catalog contains 200 illustrations On account of its great cost, this catalog cannot be distributed free of 


Charge, It will only be mailed upon receipt of JEC фуз stamps or coin. 


Remember that this business was origi- 
nated with the sole purpose to cater to 
the amateur who has small orders. ALL 
OF OUR ORDERS ARE SMALL and that 
is why your small order will never be 
side-tracked by us, A trial order wiil 
make you a life customer. You can order 
from the above illustrations. “We can 
only stick you once." Try us with a 
50с order, 
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A WIRELESS STATION 
complete for $21.00 


ISTEN in on the world’s news by 
wireless. This Climax Unit 
picks up both wireless telegraph 
and telephone. Simple to operate, 
sure of results. No battery, no li- 
cense, no experience needed. Send 
five cents today for your copy of 
the new bulletin describing the 


CLIMAX 


RADIO RECEIVING UNITS 


You can put up a working station, and get 
results in less than an hour. Address 























Wireless Equipment Co., Inc. 
Dept. Sl, Newark, N. J- 
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WIRELESS 
CATALOGUE 


} Whether you are interested 
in a complete radio receiving 
outfit, or half a dozen bind- 
ing posts, you'll find the par- 
ticular instrument, best for 
for your needs, in Corwin's 
catalogue. Send 10 cents, 
(Credited to your first order) for 


your copy copy today! Where’: 
the nearest mailbox? 


A.H.CORWIN 6C0. 
4West Park St. Dept. A 


( Newark New Jersey 















Free Music With the 
“Everyman” Radiophone Receiver 
Listen to music, speeches, lectures. Get 
fime signals, sport and political news, 
weather and crop reports, etc., before re- 
leased by the press, as sent out daily by 


radio telephone stations. No knowledge of 
radio or code required. Instruction and 


entertainment for the whole family. 


|Badíophone Receiver 


is designed to receive radio telephone broadcast- 
ing stations, ar well as commercial and amateur 
Stations. Made of finest materials; walnut finish- 


Send 535 Dealers investigate 
DeForest Radio Tel. & Tel. Co А 
1391 Sedgwick Ave., New York 
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The Vibrator of | 
Death 


(Continued from page 873) 
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The big station at Marseilles was almost 
deserted when we alighted at five-thirty in 
the morning, but Elon was in instant con- 
versation with a colorless man whose head 
reminded me of a rodent animal. Elon 
introduced him as Valonne, head of the local 
branch of the service. As we stood just out- 
side the railings in the underground train- 
shed a huge, rubber-tired truck, piled high 
with trunks, came bearing noiselessly upon 
us. Valonne saw it in time to shout a warn- 
ing, and we jumped aside as it swept past 
and plunged through the heavy iron rail- 
Elon glanced quickly in the direction 
from which it had come, but saw no one, 
and remarked quietly to Valonne: 

"Apparently you are not the only person 
who has received word from Paris since we 
loft." 

Valonne shrugged his narrow shoulders 
and motioned us into his car. There was no 
disorder in the streets as we rode swiftly to 
the Hotel des Deux Terres. The boulevards 
were deserted except for small knots of work- 
ingmen conversing earnestly, yet one could 
not fail to be imprest with the diversity of 
this picturesque metropolis of the Mediter- 
ranean, with its massive buildings of white 
stone facing on broad boulevards which 





opened at intervals into incongruously nar- 
row and dirty alleys. 

“ГИ get the data at your office at eight,” 
said Elon, as Valonne attempted to detain 
him at the hotel entrance. "Now I must 
sleep." 

Ten minutes aíter registering we reposed 
comfortably in bed. I found myself alone 
upon waking, and my hand rustled against 
a note on Elon's vacant pillow. 

“Andrews: Meet me at south entrance to 
Sunshine Park at one-thirty. In meantime 
go to Margulier et Fils, 47 Allée de Meilhan, 
and have 500 dodgers printed, 12 by 18 centi- 
meters, dull paper, every letter in ten-point 
caps, bold face. Must be ready by noon to- 
morrow. Here is the copy: 





Unprecedented Sale 
Fleece-Lined Ermine Robes 

Every dealer selling genteel evening 
robes will err greatly if he does not at- 
tend our remarkable auction sale of 
fleece-lined ermine garments. Every 
robe guaranteed perfect, free from de- 
uality unexcelled, invisible 
mall deposit and credit fee en- 
Sale extends 


fects, 
seams. 
sure September delivery. 
three evenings, May 16-18, eight to ten. 
Andrews and Henbee, 
American Furriers, 
14 rue Endemonee." 


F read the copy with amazement. Whom 
was he now seeking. that he should lure him 
to a furrier's auction sale at this season? 
Why such accurate specifications of type? 
I read the note again, testing whether our 
usual code for ephemeral notes would shed 
light upon the mystery, but reversing the 
words by three's made no sense. I drest 
quickly, snatched coffee and rolls in a café 
next door, and sought the Allée de Meilhan. 

The address led me to the old quarter just 
west of the main wharves. I past rapidly 
along an odoriferous street where ear-ringed 
women sold fresh bread and stale fish, and 
entered a tiny establishment. A boy was 
operating a small hand-press and a bent old 
man wearing a green eye-shade leaned over 
the only type-case in the room. He listened 
attentively while I explained my wishes, and 
promised to have the job ready at ten the 
next morning, altho he stipulated a bonus 
for the rush feature. 





new device, dea your hand; corrects 

in few days. Big improvement іп three 

allure. Complete outline FREE. 
Dept. 44, St. Louis, Mo. 
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Google 


I now found myself amidst a mass of 
speculation which led me nowhere. I won- 
dered whether Elon had already cornered 
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GLOW WITH 
HEALTH! 


Some people are dull, drab, unin- 
teresting and sickly! Others are vital, 
compelling and magnetic! WHICH 
ARE YOU? It is all a matter of vi- 
tality and health. "The greatest dis- 
covery in years is that oí VIOLET 
RAYS, electricity in a curative, med- 
ical form. Violet Rays put new life 
into overtaxed and sluggish tissues; 
penetrate and invigorate all the mus- 
cles and nerves of the body; give 
new tone and vitality to the entire 
body. 


Build Up Personality, Mag- 
netism, Vitality with 


Vi-Rex Violet Rays 


Learn how you can multiply your energy 
and vim! Learn how to banish thcse pains, 
aches and ailments that run down your sy.- 
tem, drain your personality and ruin your 
looks, WHAT IS PHYSICAL MAGNET- 
ISM? It is PERFECT HEALTH-— plu: the 
keen mentality based on perfectly balanced 
nerve centers. We will be glad to send you 
on request the most interesting book ever 
published on this subject. 


Free! Startling Book! 


Just write postal or mail coupon for won- 
derful free 52-page book explaining in de- 
tail. Read how Violet Rays mas-age every 
cell in the body. Read letters from users. 


Sce what physicians, sanatoriums, home 
users say. 
Why suffer? Why be satisfied with less 


than your full share of health and beauty? 
See what wonderful Violet Rays will do 
for you. 








Mail coupon or write 
postal for free book and 
10 days Trial Offer. Do 
not miss this offer. Ad- 
dress 


Write for Book and 
Free Trial Offer 


VI-REX ELECTRIC CO. 


Dept. 41 
326 W. Madison St. Chicago, lll 


VI-REX ELECTRIC CO., Dept. 41 
326 W. Madison St., Chicago, 111. 
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A Good Way To Spend 
Your Christmas Check 


Invest it in a Brandes Headset; something 
out of which you can get daily pleasure for 
years to come. 
Brandes Headsets are scientifically designed; 
constructed by experts: mechanically perfect 
in every detail. 
In professional, scientific and amateur use all 
over the world. Proving satisfactory under 
all conditions. 





* Navy" type headset 
*Superior" type headset 


Sold on 10 days’ trial. 


Money refunded 


if not satisfactory. 


Send 5c for Catalog E 
DEALERS, Write for our proposition. 


C. BRANDES, INC. 


Wireless Headset Specialties 
Room 814, 32 Union Sq., N. Y. City 


BRANDES "232". 
















Type 88 (as illustrated) 
price 


Type 88-B complete with 
sensitive double head 
phones and complete 
aerial equipment (id 
for wireless telephone re- 
emption) * 2. vv oes 
Postpald in U. 8. 





“Listen In” to the World’s News by 
TN Wireless in Your Own Home 


Perec $7.50 


15.00 


RADIO SERVICE & MFG. CO. 


Manufacturers of Complete line of Radio Apparatus 


World's Tower Bldg., 110 West 40th St., New York City 


^ Mr. J. Е. Wilke of East View, №. Y., says: 








With Our Little Wonder Portable Radio Set The 
Original and only practical, complete Radio Receiving 
Outfit now obtainable at a price within the reach of all. 
Simple to install and operate. 
necessary. 


No special knowledge 
Complete instructions with each set. 


Mr. J. J. Garmston of Short Beach, Conn., says: 

"[ am very glad to say that your Type S8 Wireless Set is the 
best set I have ever had that tuned to 800 Meters. I can pick up 
my phones any time in the day amd there are always some mes- 
sages coming in. 1 hope that if I get any more supplies from you 
they will give as much satisfaction to me as the Type S8 Set 
has given.” 


“Т have one of your receiving sets Type S8 and have had wonderful 
res Ж 


Buy from your dealer or order direct from us. 


Factory: Lynbrook, L. I. 




















“ THERE'S, MONEY INIT” 


аъ _ЕАВМ TELEGRAPH Y- vine 


L———-  MORSE AND WIRELES 
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TEACH YOURSELF 


Р п Morse or Continental messages, ab 
&ny speed, just as an expert operator 


Adopted by U.S, Gev't, 4 styles, Catalogue froe; | 


OMNIGRAPH MFG. CO. 
26L Cortlandt St. New York 


fn half the usual time, at trifling with the 
wonderful Automatic Transmitter, THE OMNIGRAPHs 
y would. 
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Gaudet, whether Krampdorff was in Mar- 
seilles and what red ring might be associated 
with him, and again I repeated the singular 
wording of the advertisement which Margu- 
lier was setting up. But involuntarily my 
thoughts came back to condemn Flocon for 
his half-veiled willingness to allow Denbaule 
to appear unprotected as champion of order. 
I caught her name in the two-inch head of a 
newsboy’s paper, and found the entire front 
page of Le Travailleur given over to a raging 
protest against the proprietor of Sunshine 

ark. One paragraph was outstanding in 
its virulence: 

‘Jacobs deserves ruin, for against the 
tide of the People's upward rush he ar- 
ranges a Denbaule demonstration. And 
the popular favorite is a thousand times a 
traitor in directing her influence against the 
masses whose acclamations have raised her 
to the pinnacle. We earnestly hope that 
Denbaule will cease her misguided efforts; 
but, if she continues, the sacrifice of a su- 
perb artist will not be too much to further 
our cause." 

While I was still some distance from the 
park I saw a great steel spire towering in the 
air, and knew that it must be the thriller 
which had created a sensation when installed 
a week previously in the pleasure-garden, 
modeled after the resorts of New York. As 
I approached the entrance I saw the lofty 
shaft begin to swing slowly thru the air, and 
I speculated upon the probable sensations of 
the two passengers who swayed back and 
forth on the tip of a slender spire as tall asa 
three-story building. I forced my way thru 
a dense throng chattering volubly about the 
approaching Denbaule appearance and 
found Elon near the South entrance. He 
was watching a group discharging arrows at 
a live pigeon tethered by a one-foot ер 
the tip of а flag-pole, at a franc for five shots. 

“Not such bad shots, these Frenchmen,” 
he remarked. “They have had to change 
the pigeon four times in the last halí—" 
He stopt suddenly, as a loud roar burst from 
the mob which thronged the grounds. “Ah, 
I couldn't stop her." 


I followed his gaze to the clubhouse ve- 
randa, across which a small party was mak- 
ing its way towards the steps. Even with 
my view obstructed by the hats, which filled 
all open spaces between amusement booths, 
I recognized Denbaule's loose hair and 
eyes. The crowd gave way to it the 
passage of the little party, while a shrill- 
voiced barker continued his shouting: 

"Ride the Swaying Thriller! Get the 
vibration of a life-time! Feel the new sensa- 
tion! Step right up and buy your tickets! 
One more ride before Denbaule sings!" 

The group had now reached the entrance 
of the vibrator. I recognized Valonne at 
Denbaule's side, but I had never seen 
dapper Jew. Elon whispered that he was 
Jacobs, manager of the resort. I caught a 
quick exchange of recognition between Elon 
and Denbaule, and knew that his morning 
program had included an interview with her. 
She made a striking figure, for she held her 
slender body erect, and her white shoulders 
and slim neck shone in sharp relief above à 
dark dress over-netted with black lace. Нёг 
black eyes flashed fearless greeting to the 
workmen who prest about, and she smiled 
gaily; but I noticed dark circles under her 
eyes and remembered her almost incessant 
activity of the past three weeks. The part: 
disappeared into a tall wooden structure 
which rose at the side of the towering spire, 
and I turned my attention to the novel 
amusement device from which Denbaule 
was scheduled to sing. 

The lofty steel shaft rose vertically to a 
height of fully sixty-five feet above the con- 
crete foundation in which it was fixt. It 
was about four feet thick at the base, and 
from this width it tapered upwards as a slim 
pyramid. The tip of the spire bore a can- 
opied structure enough to hold easily 
the two chairs which were fastened to it, one 


(Continued on page 878) 
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Listening to Broadcasted News and 
Music from the Radio Telephone 


You clamp a radio telephone receiver to your ear. Whats 
that? Schubert’s “Serenade” sung in Pittsburgh by a great artist. 
And you, two hundred miles away, hear it! And now what's this? 
News from Chicago. 

So, you sit in your home and listen to 


the voices that float out from a dozen 
cities hundreds of miles away—to grand 


opera, speeches, sermons. The ether is Aeriola 
alive with jokes, cracked by merry radio Junior 
amateurs, and with serious talk of great $25.00 


men. And anybody can listen to all this 
with the Corporation's new line of broad- 
casting receivers. 

For the beginner there is the Aeriola, Jr., 
so simple and inexpensive that anybody 
can easily learn to use it. 


A Set with a Range of 
1600 Miles 
Have you heard *8ZG"? That's the signal 
of Manning's station at Salem, Ohio— 
a station equipped with a Radio Corpo- 
ration 100-watt set, consisting of two 








50- watt tubes, two Kenotrons, A.C. Туре к Combination Tuner 
А etector-Amplifier 
power transformer, etc. It is a complete $130.00 


Radio Corporation set which has a radius 
of 1000 to 1600 miles. Manning's sta- 
tion puts 5 amperes into the antenna 
with two 50-watt Radiotrons. Fit up a 
station like Manning's “8ZG” and you 
will be heard in Havana, New Orleans, 
Kansas City, New York and many other . 
cities if you are in the middle west. 





Ask For This Catalogue Type RA Type DÀ 
Your radio dealer will give you a copy of the Short Wave Regenative Detector and 2-Stage 
latest RCA catalogue containing timely infor- Tuner Агар 
mation on radio telephone reception and е plifier 
transmission. Or write for catalogue direct to $68.00 $68.00 


Sales Division Suite 1805 


Corporation 


р America 


Radio; 


233 Broadway, New York City 
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Burgess Trained Men Get 


Good 
Jobs 


and you can do the same if you have 
enough ambition and “рер”. The Bur- 
jobs when others are laid off. This 5959 Catalog tells how to do it. 
was proved forcefully a short time ago in a large plant. The re... — 
manager said they were forced to lay off a number of men but : 


Burgess Electrical Home Training 
proves its value by enabling men 
to get good jobs: at good” pay. 
Take ‘“‘Witherspoon,’’ for example. 
He was out’ of work and just 
starting the Burgess Home Train- 
ing in Electricity. After сот- 
pleting only fifteen lessons he ap- 
plied for an important electrical 
position. Forty other men ар- 
plied for the same job, but Wither- 
spoon, the Burgess Trained man, 

tit.. He now has 85 men work- 
ing under him, many of whom are 
Burgess Students 


They Hold Them 


Burgess Trained Men k their 


not a single Burgess Trained Man lost an hour—and there are o i и: 
60 Burgess Students in the plant, © ER 
They Get Better Pay Mu or 
E ФОНГО; 
"Neil Crotteau," a Burgess Man, who had completed only 12 (у 3 Sil 
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Г The Vibrator of 
Death 


(Continued from page 876) 


T———-1—— Т наннан 


Close to the 
tom, fifteen feet from the ground, the 
electro-magnet I had ever seen was 


at each side of the pole. 


into a massive foundation. The i 
must have weighed two tons, and I re- 
flected upon the immensity of the magnetic 
force which would be required to deflect 
huge column and so start its vibrations. 
the side of the shaft stood a tall, slender 
wooden structure containing an elevator, 
obviously for the purpose of conveying pas- 
sengers to the platform near the tip of the 
spire. ; 
“It’s a weird contrivance,” I remarked te 
Elon. ‘Spectacular, perhaps, but how ап 
one can enjoy— ' g 

“Andrews, you should use your imagina- 
tion,” he interrupted. “It embodies mo- 
tion, novelty and sudden change, which are 
at the root of every successful amusement 
device. When I was a boyas used to sit 
perched in the top of a tall Lombardy pop- 
lar overlooking the bay, and as the wind 
blew I swayed back and forth and dreamed 
of adventures way off mU that Due] 

-J 
he com- 


nd 
sea—where we are now, Andrews 
executed a stroke of vision when 
mercialized this familiar sensation. But I 
can't quite understand why he risks the pop- 
ularity of his resort by aay this 
counter-strike demonstration. Hear that 
muttering.” 
An ominous rumble эы tay n the varied 
exclamations, and I looked up to see the 
figure of Denbaule standin gat ease on 
latform high in the air. Her huge , 
oundland T: stood ‘ooking down gravely 
over the edge of the platform. 
to Denbaule's side and motioned for 
but the incensed crowd was in no 
ees — He hesitated, 
enbaule made an imperative b 
we saw the queue loce et i 
bridge from the platform to the the 
foot of the chairs on the ws spire, 
Two attendants strapt Denbaule into one 
of the upholstered chairs and the 
the other at her back. The gangp 
and Denbaule lifted her ostrich fan in signal 
to the operator on the ground. I > 
across to the enclosure and saw him close 
the switch of the electro-magnet. 
Involuntarily the crowd burst into chee 









swing slowly thru the air, but leaders am 
them hist loudly and the cheering Soe 
a few seconds the magnet had 

swaying column to its full ampli , and 
Denbaule rocked back and forth with g 
rhythm. The motion reminded me of a long 
rope swing turned upside down to ti 
laws of gravity, for Denbaule moved at hi 
speed in the center of the arc and then g ad 
ually slowed down until at the end of eac 
swing she changed direction so y that 
knew there could be no strain the 
straps which held her safely in her lofty 
perch. AOSE 


Suddenly the crowd hushed to ‹ 
the mellow tones of the soprano f dow 
upon a scene as quiet as the interior of 
bank vault. Instead of directing fae ан 


towards heaven, as I had seen her do on t 
stage, Denbaule was now bendin; а 
as much as the итеш would permit, 
sang kes ee, rom Ра Tosca. dire 
into the upturned ears of a larger audience 
than she had ever before commanded. She 
"AU 






reached the end of her , held her 
steadfast upon the crowd pw onem 


"T3 1 


+ 
м 






“My poor countrymen, аге, h 
No reply was ventured. The tip 
€ Бч wa to хо other limit, 
then Denbaule spoke again. - + oe 
“Are your aged parents comfortable?” 


wem 





as the free end of the steel tree began to 
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This time there were a few rough cries. 
“No! Мо!” as if the leaders had recovered 
their wits and wished to break the spell; but 
Denbaule continued, at the end of the next 
swing of the lofty vibrator, which thus 
seemed to punctuate her simple remarks 
with dramatic emphasis. 

“Are your children suffering?” 

"Yes," came in stronger chorus, then one 
loud voice shouted, ‘‘We want the money of 
the parasites, we want—"' 

“Then why don't you go back to work and 
earn it honestly?" came the reply, smooth 
and clear, yet as full of feeling as if straight 
from the heart without passing through the 
throat. 

The raucous voice attempted to answer, 
but a hundred approving shouts ascended to 
drown out the objector. Elon grasped my 


| elbow and pointed to the tip of the vibrating 


spire. 

"See—it's speeding up!" 

He dashed off and I saw him struggling 
furiously to make way through the crowd. 
The rough workingmen whom he thrust 
aside mistook him for a protestant against 
their beloved singer, and I saw his progress 
impeded by a dozen hands. I tried to follow 
but the surging mass was impenetrable. 
Before my eyes the gentle sway of the huge 
vibrator had become a jerking shake. I 
could not make out Denbaule's expression 
as she swished back and forth in shorter and 
shorter arcs, and faster and faster. She 
shrieked, more poignantly than I had ever 
heard, and the dog at her back howled pite- 
ously. The crowd stared aghast at the trag- 
edy taking place before its eyes. Jacobs 
jumped to the front of the platform and 


called excitedly to the operator on the| 


ground. 
saw that the operator had disappeared. 

I struggled fruitlessly to get to the switch, 
but saw Elon finally vault inside the en- 
closure and shut it off. Denbaule’s cries 
had ceased, and now jets of red spurted from 
nose and mouth every time the violent re- 
versal of motion occurred at the ends of the 
short arc in which she swished. 

Gradually the motion slackened. The 
great shaking rod came finally to rest and 
eager attendants lifted the unconscious girl 
from her chair. Even at that distance I 
could see that the delicate oval of her face 
was streaked with red. Quickly she was 
brought down in the elevator, and a doctor 
from the crowd pronounced her dead. 

All was now confusion, but the awed ex- 
clamations on every side showed that even 
in death the beautiful singer had served the 
cause she fought for, and it was evident that 
the reaction which Flocon had anticipated 
would set in by the next morning. The set 
expression on Elon's face showed that even 
he felt the tragedy deeply. 

It was five minutes after we reached our 
room before he spoke. 
one of bitter self-reproach. 

“T should have had Valonne lock her up. 

"But how could anyone foresee such an 
accident?" I exclaimed. 

“Nothing happens without a cause, An- 
drews, and when Denbaule was so hated in 
certain quarters—’’ He paused, then lit his 
pipe and snatched his hat. “They have 
given us something more definite, now, if 
we can only read the signs." He even 
smiled, and as we strode rapidly towards 
Valonne's headquarters he asked me sud- 
denly: 

“Did you order the dodgers?” 

"Margulier promised them for ten to- 
morrow.” 

“And the type?” 

“Ten-point caps, bold face.” 

“Good. But here we аге.” 

He brushed aside formalities. 

“Valonne, I understand that Professor 
Jules Langevon invented the Swaying 
Thriller and sold it to Jacobs. I want you 
to come with me to see him.” 

"Faculty of Science," Elon instructed 
Valonne's chauffeur, and shortly we stopt 


» 


I looked over to the enclosure and | 


Then his tone was! 
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before one of the most imposing of the Uni- 
versity buildings. It was seven o'clock and 
the halls were quite deserted, but an at- 
tendant directed us to the end of a dark 
corridor. 

"Professor Langevon is engaged in re- 
search there," he said, pointing. ''Knock 
before opening the door, for he is working 
with very delicate apparatus which must not 
be disturbed.” 

Elon knocked impatiently and a gruff re- 
sponse came quickly: 

“Who is there?” 

“Valonne, of the Secret Service. He wishes 
to consult you in a scientific matter.” 

“You will have to return in the morning,” 
replied the voice. “All the measurements 
will be ruined if that door is opened now.” 

“The matter is very urgent, my dear Pro- 
fessor. I must beg you to see us at once,” 
replied Elon. 

"Impossible," came the curt answer. 
“Good-bye.” 

Elon threw open the door, disclosing a 
scene that was hardly scientific. A woman 
of about thirty-five sprang from the lap of a 
bearded man in dirty laboratory robe, and 
the professor rose in оттан rage. Elon 
cut short his exclamations. 

“Hopkins is my name, this is Mr. An- 
drews, and.this is M. Valonne, with whose 
name you are undoubtedly familiar. You 
are the inventor of the thriller that has just 
killed Denbaule, and we must insist upon 
examining. your laboratory.” 

Professor Langevon threw up his hands in 
speechless wrath. The woman had mean- 
while slipt from the room. Elon drew his 
automatic and eyed it contemplatively; and 
the professor, now a more dignified figure, 
than when startled in his amorous adven- 
ture, calmed at once. 

“You are welcome, gentlemen, althoryou 
are doubtless aware that your unceremoni- 
ous entrance into my private laboratory 


requires an apology. 

'We shall appreciate your kindness very 
much, Professor," replied Elon. “Аһ, this 
is the apparatus with which you have per- 
formed your celebrated researches on recip- 
rocating motion,” he exclaimed, pointing to 
a motor whose driving rod was attached toa 
small, box-like carriage which stood on two 
rails. 

“Quite so,” returned Langevon, mollified. 
‘You see how it operates.” 

He closed a switch and the carriage ran 
back and forth on the rails. 

“Most ingenious, Professor. And now 
may I have a large rubber bag filled with 
water?” 

“Certainly,” responded Langevon, with 
evident surprise. "I noticed one of the boys 
mending a football bladder in the workshop. 
Will that do?” 

Elon nodded assent, and Langevon re 
turned in a moment with the oval bag filled 
with water. Elon hung it freely in the center 
of the carriage, then started the motor and 
gradually advanced the control, The car- 
riage oscillated to and fro with increasing 
speed, so that the bag swung against one 
end of the carriage and then the other. 
Water squirted from the valve at each 
bump. As the oscillations became more 
rapid the force of the bumps increased, and 
finally the bag burst. Elon’s eye lit, but he 
said only: 

"A striking demonstration of inertia, 
Professor. A thousand thanks for your 
kindness.” 

“You saw what would happen to a human 
heart?” he asked, as we were again in our 
room. 

“You mean the experiment with therubber 
bag?" 

"Exactly. As soon as the speed of the 
thriller reached a certain limit the changes of 
direction at the ends of the swings were so 
sudden that Denbaule's heart was bumped 
forcibly against the walls of the thoracic 
cavity, and finally the valves burst. You 
recall the spurts of blood?” 
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Fsaw it all in a flash, but he was speaking 
again. 

“Now we know that the effect of vibrating 
too rapidly could , easily be predicted. Here 
is the next step." 

He had erected a thin rod of spring steel 
vertically upon a wooden base. He con- 
nected a dry cell to an electro-magnet at the 
bottom, and the rod swayed back and forth. 
It was, in fact, a miniature Swaying Thriller. 
Occasionally he changed the position of a 
sliding weight which he had clamped to the 
rod, and took observations with a stop- 
watch. I observed that the nearer the 
weight was to the tip, the more slowly the 
rod vibrated, but while I was trying to draw 
some connection he rose quickly. 

"And now to examine the shaft.” 

The park lay in complete darkness when 
we reached it, but nevertheless Elon maneu- 
verea cautiously before scaling a fence near 
the looming spire. He took a coil of insu- 
lated wire са his grip, quickly climbed а 
pole and connected the wires to the two 
power lines which fed the park. He brought 
the loose ends to ground, attached two rods, 
then in a trice wás ascending the narrow lad- 
der attached to the steel column. At inter- 
vals he tapt cautiously with a hammer, then 
I saw a blinding flash as he touched the rods 
together against the side of the shaft. I 
knew that he was melting a hole thru the 
steel with his electric arc and platinum 
electrodes which had been of such service in 
the Fulton Bank case. He withdrew the 
electrodes, inserted calipers, and called: 

“8.2 centimeters; take it down." 

He made measurements at intervals of six 
feet, while I tabulated the figures that he 
gave me. He returned quickly to ground 
after the last measurement, disconnected the 
wires, packed his tools and returned to the 
hotel, where he plunged into calculations 
which covered sheet after sheet. I watched 
for a few minutes, interested in the curious 
сога, but finally threw myself upon the 


It was nine in the morning when I awoke, 
but the electric lights were still burning 
brightly and the carpet was covered with a 
deep layer of penciled papers. Elon bent 
over the table, a cup of black coffee at his 
elbow. I heard him murmur: 

“13.5, too low, too low—but there's 
nothing else.” 

"You snored fearfully," he exclaimed, 
looking towards me. "'Get those dodgers 
this morning and meet me for dinner at the 
Palais Crystal, at six-thirty.” 

He jammed his hat on his head and strode 
out, leaving me to speculate upon the sig- 
nificance of the figure 13.5. Margulier had 
the dodgers ready promptly at ten, and as I 
returned to the hotel I heard newsboys cry- 
ing the tragedy. One paragraph especially 
interested me: 

“Government engineers testified that 
such a shaft can vibrate at only one speed, 
which is determined entirely by its rigidity 
and distribution of weight; and they set up 
apparatus which showed that the only ef- 
fect of the magnet is to maintain the natural 
rate of the rod. Their testimony proved 
that the accident was due to crystallization 
of the steel under the enormous stresses in- 
volved. Examination of the shaft this 
morning revealed a series of small holes 
apparently made with a welding torch, but 
these were held to have had no effect. The 
manager of the park, Mr. оор as well as 
the inventor, Prof. J Tango von, were com- 
pletely exonerated, ‘ing e shaft is being 
strengthened for an early re-opening.” 


Elon was taciturn at supper, merely stat- 
ing that we would have an interesting expe- 
dition during the evening, and I wondered 
whether, after all, there was any connection 
between Denbaule’s death and the venom- 
ous propaganda. Ме smoked leisurely until 
nine, watching the colorful diners seated 
under the glass canopy of the sidewalk cafe; 
then Valcnne called with two of his men, and 
the five of us motored out the road that 
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LEARN WIRELESS 


AT HOME 


The Demand for Good Wireless 
Operators Far Exceeds the Supply 


The New York Wireless Institute will make you an operator-—AT 
HOM E—in your spare time—quickly, easily and thoroughly. No 
previous training or experience requir Our Home Study 
Course has been prepared by our Radio Expert, L. R. Krumm, 
formerly Chief Radio Inspector, Bureau Navigation, N. Y. Ex- 
VOU ableto impart their practical and technical knowledge to 

in an easy to understand way. The graded lessons 
mailed you will prove so fascinating that you will be eager for the 
next опе. The instruments furnished free, will make it as easy to 
earn the Code as it was to learn to talk. All you will have to do, 


is to listen. 

A Wireless Operator can visit all 
Travel the World Over parts ofthe world and receive fine 
pay and maintenance at the same time. Do you prefer a steady 
position withouttravel? There are many opportunities at the nu- 
merous land stations or with the Commercial Wireless or Steamship 
Companies. 


BIG SALARIES jM wireless us operators receive salaries 


a month and it 
is only a stepp ping о, better positions. There 
is practicall Imit to your earning power. Men 
who but yesterday were Wireless Operators are now 
holding positions as Radio 
Engineers. Radio Inspec- 
tors, Radio Salesmen at sal- 

aries up to 
ayear. 
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th our course 
FREE 
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wonderful receiving and 


We furnish free to all students, during the course, the 
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ai Dept. 272, 258 Broadway New York City 
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skirted the bay. Elon watched the shore 
closely and halted us in a cluster of trees 
about four miles from town. 

Half an hour later a heavy truck stopt 
directly opposite our hiding place. Four 
men alighted and dragged two cylinders to 
the water-front. The moonlight shone upon 
them as they attached a long hose to the 
nozzle of each tank, then we heard the 
muffled wheezing of pressure suddenly re- 
leased. The breeze brought a pungent odor 
to our nostrils, and Elon whispered lacon- 
ically: 

“Chlorine.” 

Presently he prest the key of a small wire- 
less sender in the automobile, and almost 
immediately a lighted launch moved closer 
to shore. The four men stopt work with 
sharp ejaculations of disappointment, hast- 
ily re-loaded the cylinders and turned the 
truck towards town. We trailed them at a 
safe distance. 

The lumbering truck led us straight to 
Sunshine Park. Elon cautiously followed 
them towards the clubhouse, then motioned 
us to come on. He led us into what seemed 
to be an employee’s entrance and halted be- 
side a sink in a basement lavatory. Stoop- 
ing he fingered among the pipes leading 
down from the sink, then in the semi-gloom 
we saw a small door swing inwards. Elon 
wriggled thru the narrow opening, and we 
followed him down the large corridor into 
which we had emerged. He held up a hand 
in warning, then darted at full speed around 
the corner. 

Four men jumped as if shot, only to face 
five leveled revolvers. Elon advanced 
quickly and handcufft the four two by two. 

“I think this is all of them, Valonne,” 
remarked Elon, with a smile of satisfaction, 
"but your men might guard that entrance." 

I looked again at the four men who stood 
against the wall. One I recognized imme- 
diately as Jacobs, manager of the resort. 
Manacled to him was an immensely tall and 
emaciated man, clad in a dignified black 
frock coat. His singularly Besrded and 
massive head towered above the cringing 
Jewat hisside. The other men were garbed 
as workers, with bare forearms and dirty 
hands. Their faces revealed merely the 
stolid indifference of stupidity. 

Elon walked quickly to the single type- 
case that stood between two hand-presses, 
and fitted every letter from one of the com- 
нА into а printer's type-assembler. 

e mounted the type in a form, ran off a 
рон and examined it eagerly under his 

ass. 

“Valonne, the case is now complete," he 
remarked uietly. “You may arrest Jacobs, 
Krampdorff and their two helpers as mur- 
derers and revolutionary plotters.” 

"It's a lie!" shouted Jacobs, his face 
blanched and knees sagging, but Kramp- 
dorff said coolly: 

"My dear Professor. Hopkins, perhaps 
you will tell us by what right you enter our 
private workroom and address us as mur- 
derers? Surely you realize that you have no 
evidence to substantiate such charges.” 

“The French Government may use its 
own discretion about the revolutionary lit- 
erature with which these racks are filled,” 
said Elon, grimly, snatching one of the fold- 
ers from a shelf, ‘‘but, as for myself, I shall 
enjoy seeing you electrocuted for the murder 
of Marie Denbaule.” 

He turned quickly to Valonne. 

"I owe you some explanation, my dear 
Valonne. I will trace the evidence briefly. 
I had no sooner come to Marseilles than I 
noticed the dodgers which Jacobs had issued 
to advertise Sunshine Park, and I observed 
the same peculiarly ragged scratch across 
the face ot one capital E that I had seen in 
the revolutionary dodgers. You are aware, 
of course, that under the microscope such 
minute scratches are as distinctive as the 
finger- prints of criminals. 

"Naturally this aroused my suspicion, 
Valonne, but you informed me that the 
printers whose name appeared at the bottom 
of the amusement dodgers had just been 
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BARGAINS 


for the Radio Man Who 
Wants to Save Money 


It will pay you to buy from us, Not only 
do we maintain in stock, ready for immediate 
shipment, the largest line of radio supplies in 
New York but our monthly bargain list will 
save you money. We can sell you anything ycu 
want from a binding post to a complete Radio 
Corporation Radio telephone set. No matter 
what you want we have it or will get it for you. 


January Specials 


Paragon Vacuum Tube Controla se 00 

Rotary Switches 80 

Best Switch Stoppera 

Murdock Antenna Switches 

Roller Smith Radio Frequency 
Amp. 7.50 

Interphone House Seta 

Small B Batteries Special 

Large size Variometers 

Smaller size Varlometers...... 

Small Size Honeycomb Coil 
Mountings 

Hard Rubber Binding Posts... 


Honeycomb Coils, any size, 30% Off. Unmountei 
Chokes, Special at .05 





And 
Over 


Hundreds of Other Bargains, Includinz 
100 Different Size Motors, A. C. aną 
D. C., at Corresponding Savings. 


12 HOURS 
Order Today Direct from This Ad. or 


Send то Cents for Complete Catalog of 
Wireless and Electrical Goods. 


AMERICAN ELECTRO 
APPLIANCE Co. 
235.S Fulton St, New York 


EVERY ORDER.SHIPPED IN 





WHAT RADIO 
COMPANIES WANT 


In times like these when jobs 
are scarce, the companies hir- 
ing radio operators look for 
men who are more than just 
license holders. They want men 
thoroughly familiar with the 
latest types of ship sets, the 
handling of commercial traffic, 
compiling of abstracts, as well 
as the care and repair of radio 
installations. 

Our course has been thorou ughly те- 
vised by a committee including the 
chief operators of two of the leading 


radio companies on the East coast. 
Classes just starting in the following: 


Arc—Spark—Vacuum Tube 
Abstracting—Repairing— 
Operating 


Send for booklet 152 


Y. M. C. A. RADIO SCHOOL 
152 East 86th St. New York City 


*The Best Radio School 
in the East" 


RADIO CLUB PINS 


Radio Clubs Everywhere have a 
f special club pin. e make them to 
order, 25c to $10.00 each. 1993 
f 48 pages showing designs 
School and Fraternal pins 
and rings FREE. Samples loaned to officers. 
METAL ARTS CO., INC. 


7741 South Ave. Rochester, М. Y. 


A LETTER к= >= 


Institution and latest methods of Lig on сч the 
Heart, HN and Urinary System; tage de Write 
today. DR. ROWE, 110 N. N. PeariSi. 23) uffalo, N.Y- 








Mrs, Margaret Sanger, the great birth 
control advocate, and her two sons 


“WOMAN лм тне 
NEW RACE” 


By_Margaret Sanger 


This book, just published, is Margaret Sanger’s 
greatest effort for the birth control movement. It 
contains the very essence of her life’s work. It in- 
structs the women of the world in the greatest step 
of their emancipation. '"WOMAN AND THE NEW 
RACE” contains the sum total of Margaret Sanger’s 
experience and knowledge on this vital subject— 
knowledge she dared to utter and print—knowledge 
for which she faced jail and fought through every 
court to establish as woman's inalienable right. 

PART OF CONTENTS——————— 

Woman's Error and herjContinence: Is it Prac- 
Debt ticable or Desirable? 

The Struggle for Freedom|Contraception or Аһог- 





on? 
Preventive Means 


Certain 

Battalion of Unwanted 
Babies Cause of War 

Woman and Morality 

Peine Woman’s 


Women who plead for 
Abortion 

When should a Woman Mora 
avoid having chil-|Why not la girth Control 


dren? Clinics in America? 
Any one chapter із worth the price of this book 


THE KNOWLEDGE IS PRICELESS 
This book, "Woman and the New Race," by Mar- 
garet Sanger, contains so much that із vital, thor- 
ough and necessary to every married couple, that it 
would require a book to describe it. THE KNOWL- 
OF BIRTH CONTROL WILL BRING 
HAPPINESS TO EVERY MARRIAGE. 
Price Only $2.00 Sent Prepaid 





Order at Once, Don’t D 
TRUTH PUBLISHING CO. 


1400 Broadway Dept. 5-G New York 
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raided without result. The obvious conclu- 
sion was that the printer of the amusement 
dodgers was using Margulier's name as a 
blind. In order to test this point I had dod- 
gers, overloaded with E's printed at Mar- 
gulier's shop.” 

а He exhibited one"of the furrier dodgers. 

" “You will note, Valonne, the preponder- 
ance of E's. In average copy the percentage 
of E's is slightly under 9; so I judged that 24 
per cent, almost 1 in every 4 letters, would 
exhaust his small stock of type and thus 
show whether the scratched E was in his 
possession. The microscope reveals no 
evidence of it. 


"This was sufficient to center suspicion 
upon Sunshine Park, but in the meantime 
the murder had occurred. А simple experi- 
ment proved that a skillful scientist could 
easily predict the physiological effect of vi- 
brating too rapidly. Itis well known that 
the rate of vibration of a rigid shaft de- 
pends only upon its rigidity and distribution 
of weight. I found by a mathematical 
investigation that 3,798 pounds of material 
must be removed from the upper part of 
the shaft in order to increase its rate 
from 30 to 180 vibrations per minute, 
which were the values I had noted at the 
park, and the double fact that the ac- 
celeration had occurred gradually and in 
public indicated that this material must have 
flowed down from the interior of the shaft 
after being released by a timed valve. I 
found that the upper half of the shaft con- 
tained a hollow space of 4.5 cubic feet, and 
by simple division I ascertained that the 
material removed must have weighed 844 
pounds to the cubic foot. In other words, 
its density was 13.5. "There is no liquid 
possessing exactly this density; but mercury, 
commonly known as quicksilver, has a 
density of 13.6, and I concluded that per- 
haps the hollow space had not been truly 
conical, as I had assumed in my calculations. 

“The simplest method of removing this 
mercury while thousands were looking was 
to allow it to run into the sewer, so I ex- 
pected to find it at the outlet of that par- 
ticular trunk, fifty feet west of Pointe 
Cochon. It was quite clear that we were 
dealing with criminals of the highest intel- 
lectual caliber, so I anticipated an effort to 
remove the mercury from the little depres- 
sion on the bottom of the bay at the sewer's 
mouth, where the metallic fluid must re- 
main on account of its density. You know 
the remaining details, Valonne. Our auxili- 
ary on the launch interrupted the chemical 
experiment of these worthies, which consist- 
ed simply in pumping comprest chlorine gas 
into the pool of mercury. The mercuric 
chlorid formed by chemical reaction would 
dissolve in the surrounding water. Thus 
your men will find some mercury left as 
evidence and perhaps some dead fish, also, 
floating upon the surface of the water; for 
mercuric chlorid, dissolved in water, is a 
deadly poison." 


"But Gaudet?" stammered Valonne, 
completely dumbfounded by Elon's rapid 
fire of revelations. 


"You may wire Camproger to beware of 
Gaudet's underground political activities; 
but, as regards the complications of the last 
few weeks, Gaudet does not possess the 
requisite mental acumen. And Valonne, 
continued Elon, glancing at Jacobs, “you 
may find this pamphlet useful in your case 
against Jacobs. it had run across it sooner 
in the library I dud have been spared the 
trouble of solving an excessively difficult 
differential equation. My compatriot here, 
I am sorry to admit, filled the chair of 
Physics in the College of New York until 
1916, when he was expelled on account of 
his radical socialistic activities.’ 

Valonne grasped the pamphlet and I 
looked over his shoulder. On the title-page 
appeared the caption: ‘‘A Paper Presented 
Before the New York Academy of Science, 
entitled: ‘The Vibration of a Rigid Shaft as 
a Function of its Rigidity and Distribution 
of Weight—A Mathematical Study'." 














Two Valuable Books 
On Armature Winding 


No technical library can be complete 
without “Нош to Wind D. С. Arma- 
tures'' and ‘‘Single Phase Armature 
Winding” Ву W. E. Hennig. 


These books are well indexed for quick 
reference. All subjects are handled in 
such a very clear, thorough, able man- 
ner and so profusely illustrated by 
diagrams of windings that the reader 
requires no technical knowledge or 
education to fully understand this im- 
portant subject. 


They are really indispensable to every 

man engaged in electrical work, and are 

of particular value to the electrical 

student, the electrical salesman and 

supply dealer. In fact, they will be 

highly valued by anyone interested in 
armature winding. 


















As a practical electrician and ar- 
mature winder I have been handicap- 
ped on account of lack of information 
on armature winding and and ge special 
коно associat armature 
inding. ^ In such cases 1 obtained the 
desired inf formation from your books 
a found I was able to solve the most 
difficult as well as thesimpler problems, 
By Re lying the knowledge in your 
oa ving bettered my position and 
am Жору ndent on others for infor- 
mation. "These books fill a long felt 
want, as they can be understood by non- 
technical as well as technical tS. < 


W. B. NEEPER, Electrician, 
Pabst Brewing Co., Milwaukee, 








wis. Á 


Send today —NOW —zget these books 
—the most valuable, helpful and in- 
teresting of any ever written on the 

subject of Armature Winding. 


р" ==" "ОЕ THIS COUPON» «нан 


Electroforce Publishing Co. 
137-139 Broadway, Milwaukee, Wis. 
Inclosed find $.................. for which send me: 
“How to Wind D. C. Armatures", price 3.50 
“Single Phase Armature Winding”, “ 1.50 
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Cash 


should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words 


accepted. 


Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. 


‘Advertisements for the March issue must reach us not later than January 22. 


Aeronautics 
Boys, build this three-foot model aeroplane. Parts 
complete, $1.50. Circular free. Aero Shop, 3050 


Hurlbut Ave., Detroit, Mich. 


^ Send for our large aeronautical supply catalog contain- 
ing late ideas and low prices, 15c. Our Ford and Motor- 
cycle Airplane pamphlets describe the most complete lit- 
tle machines on the market. Propeller catalog also. 4c 
each. Heath Airplane Co., Chicago, 11. 


Learn to fly with America's oldest aircraft company. 
Six hours’ flying worked in with three months’ shop 
training at $190.00, makes our course the most complete 
ever offered, and an opportunity long waited for. Enroll 
at once, Heath Airplane Co., Chicago, Ill. 


Heath propellers represent the most efficient method of 
aerial drive. Each propeller individually designed for the 
particular work to be done, as laid out by America's 
oldest aeronautical engineers. Propeller catalog 4c. Heath 
Airplan Chicago, 111 
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Automobiles 


Automobile Owners, Garagemen, Mechanics, Repaire 
men, send for free copy of our current issue. It cen- 
tains helpful, instructive information on overhauling, 















m 





ignition troubles, wiring, carburetors, storage batteries, 
Over 


120 pages, illustrated. Send for free 
Automobile Digest, 541 Butler Bldg., 
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Ford Owners 


—————————————— 
Fords run 34 miles per gallon on cheapest gasoline 
or half kerosene, using our 1922 carburetor. Increased 
power; styles for all motors; attach yourself. Money back 
guarantee; 30 days trial. Big profits to agents. Air 
Friction Carburetor Co., 3226 Madison St., Dayton, Ohio. 
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Motors, Engines and Dynamos 


Small Motors and Generators, 1-4 h.p., $18.50—1-2 
h.p., $38.50—1 h.p., $68.50; 6 v. charging generators, 
$10.50 each. All sizes both motors and generators up 
to 5 h.p. in stock at all times. Bargain prices. Motor 
Sales Dept., 12 West End, Pittsburgh, Penna. 


Build your own Gas Engine. We furnish rough castings 
34 h.p. $7.50. Brown Engineering Co., 514 Van Buren 
t. 
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Motorcycles—Bicycles 


Don't buy a Bicycle Motor Attachment until you get 
eur catalogue and prices. Shaw Mfg. Co., Dept. 6, 
Galesburg, К. 
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Automobile Accessories 


Ford Generator Armatures rewound $2.50 net each, 
any quantity, other types of wo ual Generator’ armatites 
5.50 net each. We do not rewind motor gene - 
rae Delivery 1 to 2 days, Н. М. Fredericks Co., Lock 
Haven, Pa. 

Peerless Plate Glass Wind Deflectors give every car 
that ''million-dollar'" look. Most popular necessity ever 
invented. Handsome, Durable. Quickly demonstrated and 
attached. A fortune for live agents, Write quick for lib- 
eral trial offer and illustrated booklet. Rapid Sales Cor- 
poration, 10-B, Grand Rapids, Michigan. 
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American Made Toys 


Manufacturers wanted for large production and home- 
workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Bills, 
Wild Animais, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fighters, Wagtail Pups, Put and Take Tops 
and hundreds of other articles. Hundreds and thousands 
made complete per hour. No experience or other tools 
needed. Bronze Casting forms complete outfit from $5.00 
up. We buy these goods all year, paying fixed prices. 
Contract orders placed with manufacturers. Exceptional 
high prices paid for painted goods. An enormous business 
for this year offers industrious men an excellent oppor- 
tunity to enter this field. Write us only if you mean 
real business. Catalog and information free. Metal Cast 
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Agents Wanted 


Big money and fast sales. Every owner buys gold 
initials for his auto. You charge 1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co., Dept. 71, East 
Orange, N. J 




















Agents—I am paying $2 an hour taking orders for 
complete new Line of household necessities. Write quick 
for particulars. Albert Mills, Gen. Mgr., 5716 American 
Bldg., Cincinnati, Ohio. 

350% Profit; Selling Kleanrite Magic Clothes Wash- 
ing Compound.’ Sells 25c. Profit 19¢. Sample free. 
Bestover Products Co., 1941-F Irving Park, Chicago. 

Build Permanent Business following our Sure Success 
Plan introducing Guaranteed Hosiery and Underwear 
from factory to family. Attractive outfit assures quick 
sales. Large profits. Investigate for yourself. Address 
С & D Company, 37-B Grand Rapids, Michigan. 








Agents Wanted—Continued 


Easy Money Interviewing business men—Jiffys needed 
everywhere; new; unique; efficient; write Jiffy Letter File, 
Rochester, N. Y: 


Objectionable or misleading advertisements not accepted. 


Books—Continued 


———P— 

Ambitious Writers send today for Free Copy, America's 
leading magazine for writers of photoplays, stories, 
poems, songs.  Instructive, helpful. Writer's Digest, 637 
Butler Bldg., Cincinnati. 





Agents Make $1.35 or more applying sets Lithogram 
initials to automobiles, motorcycles, golf sticks, etc. 
Anyene can do the work in a jiffy. And everybody 
buys. Write today for particulars. Big money to be 
made. Lithogram Company, Desk 19, East Orange, N. J. 


Six New Business Publications: Covering Administra- 
tion, Accounting, Advertising, Merchandising, Salesman- 
ship and Taxation. All prepaid 25c. Value $1.50. Satis- 
faction Guaranteed. Walhamore Company, La Fayette 
Bldg., Philadelphia, Pa. 





Free. Formula Catalog. Laboratories, Boylston 
Building, Chicago. 


Agents—Write for full particulars of the best selling 
article ever offered to men; enormous profits; article costs 
you only 5c, sells quick for a dollar; $15 daily made by 
one hustler; sworn statement. Edward A. Manthey & Co., 
427 York St., Cincinnati, O. 


Agents. $60 to $200 a week. 


Liberal offer to 
Co, 4332 М. 





сап do it. Big demand. 
Metallic Letter 


general 
Clark Bt., 





Agents. Big returns, fast office seller; particulars 
and samples free. One Dip Pen Co., 12 Daily Reeord 
Bldg., Baltimore, Md. 


Portrait Agents—Earn Big Money selling our Photo 
Medallions. Everybody buys. You charge $3.00; 
$2.40 each sale. $10 daily easy. Big variety designs. 
Quick service. Write today. Pudlin & Perry, Incor- 
porated, Section 18, 360 Bowery, New York. 


Agents and portrait men. Crew managers. We give 
you more for your money, Better and quicker ser- 
vice. Lowest prices on frames and glass. Rejects 
credited. Catalog free, The Pioneer Corporation, 
1266A West 63rd Street, Chicago. 


Agents Make 1405, Profit. Eradium Luminous 
Crucifix shines in the dark. Sells for $2.00. Costs 
84c. Complete line religious articles, Crucifixes, bulbs, 
switch plates, house numbers, mateh boxes. Novel! 
Ornamental! Useful! Every home а prospect. Big 
sales. Get Free Demonstrating Outfit. The Pioneer 
Corporation, 1266 W. 63rd St., Chicago, Ill. 


Fastest Selling Sanitary Brush line in America. Huge 
Profit-Making Opportunity for live workers, with ad- 
vancement, Other specialties. Get complete details. Act 
quick. Best season at hand, A. F. Silver-Chamberlin 
Company, Clayton, N. J. 

Live Agents make $10 Day selling Eureka Strainer 
and Splash Preventer for every water faucet. Takes on 
sight. Widely advertised and known. Get details today. 
A. J. Seed Filter Company, 73 Franklin, New York. 


You Can Succeed — With our Formulas, Trade Secrets, 
Commercial Information. Particulars free. The Thaxly 
Co., Dept. 17, Washington, D. C. 

Salesmen: Make extra money easily. Sell our Ac- 
cident and Sickness policies in your spare time. 
$5,000 death, $25 Weekly benefit for $10 pu: 
Address Underwriters, Dept. N 14, Newark, N. J. 

Liberal Proposition For Live Men selling new Prod- 
ucts removes iron, rust, medicine, mildew, ink, grass 
and fruit stains. Bleaches clothes, cleans straw hats. 
Write for free sample today and start taking orders. 
C. H. Stuart & Co., 54 Broadway, Newark, New York. 


Silverall—Repairs all metal at 240° of heat. Ideal for 
repairing cracked water jackets, radiators, as well as all 
Deta cooking utensils. Big proposition for agents. Frank 





























Art 





Art Lovers, send your name, no money. 
H27 Warren St., New York. 
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Books 


We Lived Before, Reincarnation Proven. God's Arch- 
angel proves that Lincoln is Christ. God's purpose with 
mankind now understood. Booklet 25 cents (silver) post- 
paid. C. E. Bender, Box 225, Massillon, Ohio. 


Free. Upon request I will send you illustrated liter- 
ature describing the following entitled books: Astrology, 
Character-Reading, Clairvoyance, Concentration, Enter- 
tainment, Healing, Hypnotism, Mechanics, Mesmerism, 
Mysticism, Occultism, Personal Magnetism, Salesman- 
ship, Success, Seership, Mediumship, Will, Yogi 
Philosophy, Gazing Crystals, etc. A. W. Martens, 
J. O. O., Burlington, Ia. 

Hypnotism—Banishes disease; controls others; astound- 
ing exhibitions possible. 25 easy lessons $1.00. ''Mind- 
reading" (апу distance); simply wonderful, wonderfully 
simple, 30c. Satisfaction guaranteed. Book Catalog and 
*Hypnotic Wonders’ free. Science Institute, ES 1014 
Belmont, Chicago. 


Baek issues of this and other magazines supplied by 
Boston Magazine Exchange, 107 Mountfort St., Boston, 


Perpetual Motion, by Percy Verance. A history of 
the efforts to discover same from earliest days to the 
present, together with a scientific discussion regard- 
ing the possibility of its ultimate achievement. Pro- 
fusely illustrated, 357 pages. Price postpaid, $2.00. 
The Enlightenment Specialty Co., 305 Fourth St., 
Edwardsville, Ill. 


О. W. Miller, 














Make $25 to $50 week representing Clows’ Famous 
Philadelphia Hosiery, direct from mill—for теп 
women, children. Every pair guaranteed. Prices that 
win. Free "How to Start’’ tells the story. 
George Clows Company, Desk 27, Philadelphia, Pa. 

Signs fer Stores and Offices. Entirely new. $50 
Chicago Sign System, E. 326 River St, Chicago. 


Polmet Polishing Cloth cleans all metals. Retails 25 
senta, Sample free. Gale Co., Inc., 15 Edinboru St, 
oston. 


Agents—New Invention. Harper's Ten-Use brush set 








and fibre It sweeps, washes and dries up- 
stairs windows, scrubs and mops floors and does 5 
other things. Big profits; easy seller. Free trial offer. 


Harper Brush Works, Dept. Z, Fairfield. Iowa. 


Combination Tool Kit, Handy, Hollow steel handle 
tontaining five dependable tools. 35c postpaid. Havel, 
1800 S. Throop St., Chicago. 





Agents. Our soap and tollet article plan is a 
wonder; get our free sample case offer. Ho-Ro-Ce., 


138 Locust, St. Louts. 


Google 


5,000 Books for Sale on Occultism, Mysticism, Theos- 


ophy, Hermetic and Rosicrucian Philosophy. The Grail 
Press, 712 G St., N. E., Washington, D. C. List Free. 

Books. All kinds. Lists.  Higene's, 82441 Post 
Street, San Francisco. 

Book lovers, attention! New books for old. Entire 
libraries replaced. Write now. . & U. Book Ex- 
change, 110 Riverside Ave., Newark, N. J. 

Free Book. Elijah Coming Before Christ.  Merido 


Mission, Rochester, New York. 


Sexology Books only for professional and advanced 
student readers. Forel, Krafft-Ebing, Kisch, Robie, 
Ellis, Freud, Key and other authorities. Sent in seal 





ё 


envelopes. The Modern Book Society, 228-230 West 
52nd St, New York City. 
Diseases, Cause and Natural Remedy. Сору, 30 cts, 


No stamps. А. J. Stevens, Wauseon, О 


Electricians’ Examinations: Book of questions and 
answers with diagrams, symbols, tables, notes and for- 
mulas for preparation for license. $1.25 by mail. 
Aaron Shapiro, 132 West 24st St., New York 








“Schemer Magazine," Allianee, Ohio, prints big prefit 
schemes; one subscriber making $25,000 from three; an- 
other $10,000 from one. Try your luck; year only $1.00; 
three months, 25c. 


What the World should know about Hun atrocities and 
their attacks on women and girls in Belgium, 50e. Bel- 
gian Specia ouse, 6340 South Racine, Chicago. 
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Business Opportunities 


Publish Books, Magazines, etc.; $5.00 starts you. 
Samples, suggestions, etc., 30c. 1,000 circulars (250 
words or less) printed and mailed to good prospects 
$5.00, Additional thousands $3.00. Science Institute, 
ЕЗ 1014 Belmont, Chicago. 


Be a Detective. Travel, Excellent opportunity. Fascin- 
ting work. Experience unnecessary, Particulars free, 
wie. American Detective System, 1968 Broadway, 






Dr a ee 

Chemical Expert will furnish formulas and trade sec- 
rets. All lines. Lists free. W. L. Cummings, Ph.D., 
238 Gordon Ave., Syracuse, N. Y. 


Your spare hours should net $30 weekly, No agent 
canvassing capital or machinery, 10c postage brings 
sample. Dandurand, 129 Sycamore, Eagle Rock, Cal. 

$10 daily refinishing chandeliers, brass beds, aute- 
mobiles by new method, without capital or experience. 
Free paticulars and proofs. Write today. Gunmetal 
Co., Avenue D, Decatur, Ill. 


Build Yourself profitable business manufacturing fiber- 





stone products. Fiberstone Company, 539 N. Woif, 
Baltimore, Maryland. 
Manufacture Good Paint and Varnish: 50c to Т5е 


gallon. Unlimited opportunity to build large business. 
Utility Company, 539 N. Wolf, Baltimore, Md. 


Dollars yearly in your backyard. No mushroom dope. 
Particulars free. Metz, 313 East 89th, New York. 


Join National Institute Inventors, 118 Fulton, New 
York City, strong protective membership society. Will 
secure, develop, manufacture, market patents. Dues $10. 
Booklet free. 


с> eee 
Advertise. Country town newspapers. Lists free. Pen- 
nell Company, Covington, Ky. 


$40 Weekly, making rubber stamps. 
tions to build paying business 25c. 
Box 101, Waterville, Maine. 


Get Into Business for Yourself! Establish and operate 
"New System Specialty Candy Factory" in your com- 
munity. We furnish everything.. Money-making oppor- 
tunity unlimited. Either men or women. Candy Booklet 
fe W. Hillyer Ragsdale, Drawer 129, East Orange, 


Enter a New Business. Earn $3,000 to $0,000 
yearly in professional fees making and fitting a foot 
specialty, openings everywhere with all the trade you 
can attend to; easily learned by any one at home in a 
few weeks at small expense; no further capital re- 
quired; no goods to buy; job hunting, soliciting or 
agency. Address Stephenson Laboratory, 18 Back Bay, 
Boston, Mass. 


Be Independent. We teach by mail how to manufac- 
ture unexcelled Toilet Preparations. Earn while you 
learn. Results guaranteed. Particulars free. School ef 
Cosmetics, Box L, Omaha, Nebr. 


LT 


Chemistry 


Complete line of high-grade laboratory supplies end 

scientific books. Chemicals free with every order. Send 

dime for Bulletin E, fully illustrated and postpaid. D. 

An Company, 223-225 East 110th Street, New York. 
ork. 


Chemical Ѕеіепее. Three 
Publishers, Swedesboro, N. 


Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take 
a position as chemist. See our full page ad en page 
797 of this issue. Chemical Institute of New York, 
140 Liberty Street, New York City. 


One Hundred Chemical Experiments. My newest book 
25c. Oliver Stalter, Oshawa, Ontario, Canada. 


Chemical processes developed, chemical analysis, and 
furori tion: Paul H. Sanborn, 1435 4th Ave., Hunting- 
on, W. Va. 


a Ss 

Experimenters—We carry complete supplies for your 
chemical laboratory. See our prices before you buy. Cata- 
logue 5 cents. National Scientific Supply Co., 241 Pa 
Ате., №. W., Washington, D. C. 


MUBEMHLUUMETHEHETHIL ETE EH FETTE FER EL PEHEPPEI HEUTE ITE ETT TT ETE TEETETEME тиииш» 
Correspondence Courses 


Dollars Saved. Used correspondence courses of 
kinds sold, rented and exchanged. List free. 
bought.) Lee Mountain, Pisgah, Alabama. 


itin umi imu 
Duplicating Devices 
Modern Duplicators. — Business Getters, 











Full instruc- 
Peerless Specialty, 











соріев 25c. Chemical Sciente 

















50 copies from pen, pencil, typewriter. No glue or 
gelatine. 40,000 in use. Free trial. Need one? 
Booklet free. В. J. Durkin-Reeves Co., Pittsburgh, Pa. 
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Electric Supplies & Appliances 
Storage batteries. Be a battery man. 








material and can give instructions for mak them. 

Sample Plate, 40c. Foreign countries, 50c. indsor 

Specialty Co., 5419 Windsor Ave., Chicago, Ill. 
Netice—Battery Motors Wound for 110 Volts. My 


price, five dollars. Thos, Ensall, 1208 Grandview Ave., 
Warren, Ohio. 
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Power from the Air 


URING the War there was developed in Ger- 
many a new art—or science—that bids fair to 
revolutionize our present means of obtaining 
power. 

This art, which is as new now as wireless 


amalgam more current could be collected. Even better 
results were obtained with polonium-amalgam.  Plauson 
states that the function of these amalgams is purely 
photoelectric. 

One hundred of such captive balloons, separated one 


was twenty-five years ago, will attain proportions dur- 
ing the next twenty years that may appear fantastic 
to-day. The inventor of the new science, an engineer 
of note, Herr Hermann Plauson, has devoted years of 
labor to his researches and he has now actually in use 
small power plants, that generate electricity direct from 
the air, day and night, without interruption at prac- 
tically no cost, once the plant is constructed. 

We had occasion, in one of our former issues, to 
describe the system, roughly, from cabled dispatches, 
but complete information is available now. The amount 
of electrical power that resides in our atmosphere is 
astounding. Herr Plauson found in his experiments 
that a single balloon sent aloft to a height of 300 yards 
gave a constant current at 400 volts of 1.8 amperes, or 
in 24 hours over 17% kilowatts! By using two balloons 
in connection with a special condenser battery, the 
power obtained was 81% kilowatts in 24 hours! The 
actual current delivered was 6.8 amperes at 500 volts. 

The best balloons used by the inventor are made 
of thin aluminum leaf. No fabric is used. A simple 
internal system of ribs, stays and wires, give the balloon 
rigidity as well as a certain amount of elasticity. The 
balloon, when made airtight, is filled with hydrogen or 
better, with helium. It will then stay aloft for weeks 
at a time. The outer surface is dotted with extremely 
sharp pins, made sharp electrolytically. Ordinary pins 
did not prove good current collectors, as they lacked 
extreme sharpness. The pins themselves were made 
from amalgamated zinc, containing a radium prepara- 
tion, in order to ionize the air. It was also found that 
by dotting the outer surface of the balloon with zinc- 


hundred yards from each other, will give a steady yield 
of 200 horse power. This is the minimum, because in 
the winter this figure increases up to 400 horse power, 
due to the higher electrification of the atmosphere. 

We need not go into the technic of how the current 
is finally made useable for industrial purposes, suffice 
it to say that the problem has been entirely solved by 
Herr Plauson. By using batteries of condensers, high 
tension transformers, etc, the current can be trans- 
formed to any form desired, such as for lighting lamps, 
running motors, charging storage batteries, etc. 

Plauson also invented a sort of electrostatic rotary 
transformer which gives alternating current without the 
use of condensers and transformers. Indeed, its out- 
put is very great, as it actually "sucks" the current down 
rapidly from the collector balloons. There is no doubt 
that this invention will soon come into universal use 
all over the world. We will see the land dotted with 
the captive balloons, particularly in the country and 
wherever water power does not abound. Indeed, the 
time is not distant when nearly all of our power will 
be derived from the atmosphere. So far it seems to be 
the cheapest form of power known, it being much 
cheaper than even water power—the cheapest form of 
power known to-day. 

Not only that, but as the inventor points out, no 
devastating thunder storms occur near such aerial power 
plants, because the balloons act not only as lightning 
arresters, but they quickly discharge the biggest thunder 
cloud, safely and noiselessly through their grounded 


spark gaps. 
H. GERNSBACK. 
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Have You 


Learned to 







“vpewrite Yet? 


Free 


ial 

Tria 
We ship the Oliver 
for five days’ free 


trial. Let it sell it- 
self. Or send it back. 





Universal typing is here. 


receive long-hand letters. 





People are abandoning the slow, 
tiring task of long-hand writing. How long are you going to 
cling to it, in this world of advancement? Everybody dislikes to 
And everyone shirks at correspond- 
ence when it has to be done the old-fashioned, tiring way. So 
join the progressive throng—get a typewriter NOW. 


Y, 


14 Months 
To Pay 


Pay for this Oliver 
while you use it. 
Only $4 per month 
and you soon own it. 


$49.50 or $100? Which would you 
rather pay for a standard typewriter? 


For 25 years all standard typewrit- 
ers have been priced at $100 or over 
and still are—except the Oliver. 

It is the only standard typewriter 
selling at half. It is the only standard, 
$100 typewriter being marketed direct 
from the factory. 

Were it not for this simplified sell- 
ing plan, the price of the Oliver would 
also be $100 or over. For it is the 
same fine machine, the finest model 
we have ever built. Over 900,000 have 
been sold. 
= We simply sell the identical $100 

Sliver direct from the factory, and 
subtract all the extravagances of com- 
plicated selling. We have found that 
^ 1 .. die .15 maintain a high army 
We have 


The $50.50 you save is the sum that 
it would cost us to sell the Oliver the 
roundabout way. Plus a saving made 
because of the volume of business cre- 
ated by our plan. 


Send No Money 


We let the Oliver sell itself. We 
ship it to you for free trial. Then you 
can compare it with other standard 
typewriters at $100 or over. 





Some of the Famous Users: 


New York Central Lines, Hart, Schaffner & Marx, U. S. 
Steel Corporation, N. Y. Edison Co., National Cloak & 


You become your own salesman. 
You are the sole judge. No anxious 
solicitor will urge you. In the privacy 
of your own office or home you can 
decide for or against the Oliver. 


If you want to own it,.send us $49.50 
cash. Or if you wish to pay for it in 
installments, send us $3 after the trial 
period, then $4 per month until $55 
is paid. 


You can readily appreciate that it 
takes a super-typewriter to sell itself. 


No test could be severer. Remem- 
ber, there need be no fluent salesman 
to urge you. 


If you decide against the Oliver, 
ship it back at our expense. We even 
refund the outgoing transportation 
charges, so that you do not risk one 
cent in the test. 


Now we ask you, would you rather 
pay $50.50 additional and not get a 
finer typewriter? Would you care to 
support a $100 price for the Oliver, 
and get nothing tangible in return? 


Or don't you agree that our new 
way of selling 
is logical? 
Doesn't it ap- 
peal to your 
common sense? 
quy 


Suit Co., Morris & Co.—and hundreds of others. 


Google 


How to Save 


The coupon below brings : 
EITHER a Free Trial Oliver or F 
ther Information. Check which : 
desire. 

This is all you have to do to s. 
the $50.50. Without such a plan, yc 
have to pay $100 or over. 


But this way you not only sax 
you get the finest typewriter that 
be built by a leading maker. It co: 
fresh from the factory, our latest 
best model, a 25-year development 


Check the coupon now and mail i 
Canadian Price, $79 


The OLIVER Typewriter Gmp. 
672 Oliver Typewriter Bldg., Chicago, I 
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§ THE OLIVER TYPEWRITER COMPAN 
- 672 Oliver Typewriter Bldg., Chicago, ] 
в 0 Ship me а new Oliver No. 9 Тут 
Н writer for five days’ free inspectic 
в If I keep it I will рау $55 as follows: 

at the end of trial period and then att 
B rate of $4 per month. The title to 1 

main in you until fully paid for. If 
E make cash settlement at end of tr 
E period I am to deduct ten per cent a 
B remit to you $49.50. 


8 If I decide not to keep it, I will ship 
back at your expense at the end of f 
| My Shipping point if rannin 
Do not send a machine until I ord 
a it. Mail me your book—''The Hi 
g Cost of Typewriters—The Reason and t 
B Remedy," your de luxe catalog and fı 
Н ther information. 
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Electrified Wires Guide Night Fliers 


OME months ago the newspapers 
and technical journals carried ar- 
ticles extolling the virtues of the 
new alternating current cable, which 
was laid along the channel leading 
into New York Harbor, and by means of 
which a ship could keep directly in the 
channel in the heaviest fog or at night. 
As will be remembered, the sub-aqueous 
insulated cable lying at the bottom of the 


| 

| 

| 
= 
GROUND CONNECTIONS 


cable. If the ship gets off the course, i. e., 
from a point directly over the A.C. cable, 
or nearly so, the sound in one phone is 
louder than in the other; also it becomes 
weaker in both phones the more the ship 
departs from the prescribed course. 

A European electrical engineer named 
Loth has evolved a brilliant idea—he has 
adapted the alternating current cable and 
its humming electro-magnetic field to serve 


An Insulated Electric Cable or Wire Thru Which an Alternating Current Passes Causes a Hum in the Tel 


to the Pulsating Magnetic Field Set up for a Considerable Distance Around the Wire. 
of Airplan: Weather, as Shown in the Accompan: 

Airplane with Mr. Loth, the Inventor, at 
Conductor Affect Coils and Interpreting Apparatus on 


es Flying at Night or in Fo 
2 Shows Receiving Еее оп Воаг 


channel is supplied with ап alternating 
current having a frequency of about 500 
cycles. Two coils of wire are placed on 
either side of the ship above the water 
line, and a humming noise caused by the 
alternating electro-magnetic field set up 
about the conductor for a distance of 100 
feet or more is distinctly heard in a pair 
of telephone receivers connected with the 
coils on a ship. By means of a switch, 
the right and left-hand coils may be con- 
nected with their respective telephone re- 
ceivers, and in this way the pilot can, by 
switching in the оће coil and then the 
other and noting the comparative strength 
of the sounds heard successively in the 
ohones, tell when he is deviating from 
the course followed by the submerged 


Illustration. 
e Left. Fig. 


as a guide for aircraft, when flying at 
night or in foggy and stormy weather. 
Such weather conditions and also night 
flying in general present the greatest 
problems to the aviator and aerial pilot, 
and this ingenious electrical scheme for 
guiding aircraft bids fair to prove at least 
an able ally to the radio compass, which 
has been used quite extensively, especially 
in the U. S. Army Air Service. 

The accompanying illustration shows 
how existing telegraph and telephone 
wires may be used for carrying alternat- 
ing current and where new lines are to be 
installed, these may be buried in the 
ground a few feet, simply laid on the 
ground, or else placed on simple wooden 
poles. Telegraph and telephone circuits 
may .be employed for this purpose, even 


901 


A French Electrical 

Fig. 1 Shows Side View of 

3 Shows How Expanding Lines of 
d the Airplan 


when carrying their usual messages and 
conversations, if a current of the proper 
frequency is used, together with an ap- 
paratus which will interpret this inaudible 
frequency, such as the beat or heterodyne 
receiver. If a frequency of over 35,000 
cycles per second is employed, there is 
slight chance of this interfering with tele- 
phone conversation or telegraph messages, 
and undoubtedly some such arrangement 
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one Receivers Worn on the Aviator's Head, Due 
ngineer Has Adapted this Principle to the Guiding 
eceiving Coils on Airplane. Fig. 

agnetic Field About А. С. 
e. 


as this will be worked out in the very near 
future. 

Mr. Loth has invented an appliance 
enabling pilots to proceed without dan- 
ger from one airdrome to another in the 
darkest nights and thickest fogs. An al- 
ternating current of two or three amperes 
with a given frequency 15 sent along a 
telephone or telegraph wire connecting 
the airdromes. The airplane carries a 
small apparatus weighing about nine 
pounds, which is tuned up exactly to this 
frequency. This apparatus works a musi- 
cal instrument or soundboard, giving a 
higher or lower note, according to the 
distance from the wire. The radius of 
action is considerable, sound being dis- 
tinctly perceptible at a height of 3,000 
meters or 10,000 feet. 





Buying a Second-hand Car 


HEN one goes to a used auto- 
mobile show there is not always 
an opportunity for taking out 
and testing every car in which 
one might be interested. And 

in dealing with a private owner he could 
tell all sorts of fancy tales of how few 
miles the car had been driven, alter his 
speedometer, etc. And in truth, when the 
car is tested out, the motor hums along 
smoothly, because the motor and the 
larger parts of the car can be altered 
and doctored up so that they seem very 
new and good. 

But the engineer tells us that there are 
a few infallible tests of little things which 
are seldom susceptible of being adjusted 
or renewed in the used car. These little 
things can be detected without running 
the car, and in a few moments' time. 


For instance, Fig. 1 shows a prospec- ғ 


tive buyer testing the rear wheels of a car. 
It is these rear wheel bearings which can- 
not be taken up and adjusted as can the 
front wheels to cover up age or mileage 
of a car. If it is loose and wobbly in 
the bearings, and the wheels is on as tight 
as it can be put, the car is not in a safe 
buying stage for the mgn who wants a 
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used car. He is more likely to buy a “used 
up" car if these wheels are loose. 

Figure 2 shows a wise young engineer 
testing a very vital tho seldom thought-of 
part, for wear, without taking the car out 
for a test. If the universal joint, which 
he is trying to wobble about, shows too 
much play, it is an almost positive indi- 
cation that the car has seen its best days 
for general wear, tho the motor itself may 
have been renewed with new pistons, rings, 
etc. 

At Fig. 3 we see a steering wheel test 
that should be applied to every used car. 
First lift up the hood and see if the steer- 
ing knuckle adjustment has been turned 
as far as possible. If this has been done 
then take hold of the steering wheel and 
move it around back and forth to see if 
there is more than a slight play. More 
than this slight play is not only dangerous, 
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but is a strong indication that the car 
has been used too long for the ambitious 
second-hand car purchaser to consider it 
seriously. 

The accelerator pedal, as shown in Fig. 
4, is an indication almost as exact as the 
thermometer in fevers, in telling the ap- 
proximate use of a car—its age and mile- 
age. In some cars, which have seen their 


best days, not to mention nights, the accel- 
erator pedal is worn off as much as an 
eighth of an inch where the foot has con- 
stantly rubbed against the metal. 

It is not a bad trick for the careful 
second hand car buyer to examine the bolts 


oting if the Steerin 


Times. 


on the motor head to see if it has been 
necessary to remove that head many times 
for repairs. While these repairs may 
have consisted merely of scraping out 
carbon at different intervals, there is also 
the danger of cracked cylinders, and 
scored cylinders, which may have been 
the cause, and these causes will bear very 
close scrutiny before a check is written 
for the final purchase. 

If a car has a missing cylinder, be sure 
to find out why; it may be due to score 
marks passing oil and fouling the spark 
plug, faulty valves or a worn-out carburet- 
or. To test the compression remove the 
oil cap and listen close up to it, as some- 
one turns the crank slowly; a distinct 
hissing noise indicating bad compression, 
due to broken piston rings, scored cylin- 
der, or elliptica cylinder, which means a 
rebore job. 
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fully how the car climbs up the grade. Un- 


Important Points to Watch Closely in 
Buying a Second-hand Car. 

The accompanying diagram will serve to 
show some of the more important points 
which should be carefully watched by the 
prospective buyer when inspecting a 
second-hand car.. Of course, it is always 
best to purchase a used car from one of 
the regular motor car companies, many 
of whom conduct such departments, and 
who guarantee their used cars as being 
thoroly overhauled and rebuilt. Where a 
car is purchased second hand from a pri- 
vate family, the chances are it has had 
very good treatment. Otherwise it is al- 
ways preferable to take along an automo- 
bile expert with you, and pay him $5 or 
$10 for his services, than it 1s to depend 
upon your own judgment, unless you hap- 
pen to be quite an expert on automobiles. 

Performance is, says H. W. Secor, the 
principal desideratum in the purchase of 
any motor car and, therefore, do not be 
satisfied with a drive around the block as 
a demonstration run for the car you are 
about to spend your hard-earned money 
for. Insist upon the driver climbing a hill, 
even tho it is a small one, and note care- 
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less it is a very steep hill, the car, if in 
pretty fair condition and selling for not 
less than one-half its original price, should 
climb up all right in high gear. A very 
important point to watch and which is 
entirely ignored by seven out of ten motor 
car buyers, is to watch carefully if the 
engine misses in its explosions while climb- 
ing the hill. There are only about a dozen 
things which can cause this and several 
of them are of such vital importance that 
the prospective buyer should insist upon 
this defect being found and cleared up 
before he delivers the check and closes 
the sale, even tho he may have to wait a 
few days, until the dealer's expert goes 
over the car and cures the trouble. The 
writer lost over $300 and six months of 
exasperation and dissatisfaction on a motor 
car purchase, by not insisting upon this 
missing of one cylinder on a six-cylinder 
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and the Greater This Trouble the More 


at Once, for 


car being cleared up by the dealer's ex- 
pert. Everything was tried to solve this 
problem, but, as aforementioned, it was 
not fully overcome until after six months' 
experimentation was completed, trying this 
thing and that, with several replacements 
of many worn parts, even including the 
purchase of a new carburetor, which was 
claimed to be the cause of the intermit- 
tent misfiring by one automobile expert. 
The trouble was finally overcome in this 
case by installing all new piston rings 
with one oil groove ring on the bottom of 
the piston in the worst cylinder. Also 
special ionizing spark plugs, such as de- 
scribed in the December issue of this jour- 
nal, were used. 

Several reasons why some automobile 
engines miss on climbing a hill are as fol- 
lows: Where the design of the engine is 
such that oil easily passes by the pistons, 
the oil running to the rear of the crank 
case causes an excessive rise in the level 
of the oil at the back of the engine, and 
the cylinders nearest the dash are flooded 
with oil. In one case this action causes 
the spark plugs in the third and fourth 
cylinders of a brand new four-cylinder 
car, of well-known make, to be fouled up 
with oil and thus to misfire. Another 
cause of misfiring is a cracked cylinder, 
and if the dealer denies that this is the 
cause it would be well to have him guaran- 
tee that the engine has not a cracked 

linder and incorporate this statement in 

e bill of sale. If a new spark plug or 
two are inserted by the demonstrator and 
the engine should misfire again after a 
short run of say a mile, or even less, and 
removal and inspection of these plugs 
show them to be covered with oil, it is a 
sign that there is either too much oil in 
the crank case or that the cylinders are 
worn so that new piston rings will have 
to be inserted. Possibly the cylinder block 
should be rebored and new oversize pis- 
tons and rings installed; or the oil pump 
may be exerting too much pressure on the 
lubrication system. This factor may be 
checked by noting the pounds pressure in- 
dicated on the oil gage found on the dash 
of many cars (about ten pounds being 
normal at average speed). Finally, the 
oil-fouled spark plugs might be due to 
score marks in the cylinder walls, caused 
by a piston ring having broken and 
scratched the polished walls at some time 
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or other, the oil passing up these score 
marks. 

Many second-hand auto dealers have 
ways of fixing up engines, which are in bad 
shape internally, and there is a metal ce- 
ment resembling a hard solder which is 
sold for the purpose of filing in score 
marks and even cracks thru cylinder walls. 
Cases have come to his notice, says Mr. 
Secor, where such patched-up engines 
have been sold and, of course, after a 
short time the cement or alloy filling 
comes out, as it succumbs to the heat 
produced in the engine, etc, and, of 
course, the owner is strictly up against it. 
The only good remedy is to purchase 
a new cylinder block, or else rebore the 
cracked cylinder and insert a steel sleeve, 
which ought to be shrunk in and pinned. 

The only good remedy for a scored 
cylinder wall is to rebore it and place an 
oversize piston and proper fitting oversize 
rings in it. Usually a very small amount 
has to be bored out. It is not always 
necessary to rebore all four or six cylinders 
in a car, it being possible to simply rebore 
but one or two cylinders, if these happen 
to be badly damaged, and providing the 
other cylinders are not severely worn to 
an elliptical shape. This, of course, will 
always cause more or less trouble, as the 
oil passes by the piston rings, for the 
simple reason that the piston ring has not 
yet been found possible, and never will be, 
which will fit tightly to conform to the 
walls of an egg-shaped cylinder. 

Oil throwing in many cases can be over- 
come by using heavier oil than is ordi- 
narily prescribed for any particular car. 
In one case the writer, during the sum- 
mer months, used extra heavy oil in 
place of the stipulated medium grade, and 
followed this up by using medium oil in 
the winter when light oil was prescribed. 
It should be kept constantly in mind that 
the power plant or engine is the most im- 
portant element in the car which you are. 
about to buy. If the engine or anything 
connected with the engine, such as the 
spark (ignition) system, storage battery, 
self-starter or charging dynamo, are out 
of condition or severely defective they 
will cause you trouble until replaced by a 
new element or else very thoroly over- 
hauled. 

A very good trick followed by one ex- 
pert in order to test the leakage of com- 
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pression in the engine cylinders is to re- 
move the oil filling cap on the side of the 
engine, place the ear close to this hole (or 
else use a piece of rubber tube or a piece 
of pipe between the ear and the oil hole) 
and listen minutely as someone turns the 
engine crank slowly. Loss of compression 
due to elliptic worn cylinders will be evi- 
denced by a swishing or hissing sound as 
the comprest gas leaks by the piston. A 
new саг in many cases will hold this com- 
prest charge for some time, but a used 
car with badly worn cylinders will pass a 
considerable percentage of the comprest 
mixture by the piston. 

If there is excessive noise under the car 
while in motion, this may be due to worn 
gears in the transmission speed change 
box, or there may be too much wear and 
lost motion in tlie bearings of the uni- 
versal joints connected with the propeller 
or drive shaft, or frequently che joints 
connected with the propeller or drive 
shaft may be worn. Sometimes noise un- 
der the car may be due to excessively 
loose rear wheel bearings or shaft bear- 
ings. Sometimes a loose engine may cause 
a severe pounding noise, especially notice- 
able when working under a heavy load, 
as in hill climbing. 

The cooling water system and radiator 
should not heat up in driving a few miles, 
unless something 1s wrong, such as a pump 
with its key cut off, or a leaky radiator 
which may cause a severe loss of water. 
Again the water may not be circulating 
properly, particularly in cars having no 
circulating pump, such as Fords; due to 
the fact that the previous owner has loaded 
the water cooling system with flaxseed or 
some other substance to fill cracks or holes 
in the circulating system, and this may be 
clogging up one of the circulating pipes 
or the radiator. Providing the car shows 
up in good shape all around and inspec- 
tion reveals a few worn bearings, this need 
not deter the prospective purchaser from 
seriously considering tue purchase of the 
car, as if the engine is in good running 
order, the worn bearings can be fixt up 


. by а machinist or garage man at nominal 


expense. A trick followed by many sec- 
ond-hand car dealers is to load up the 
engine with extra heavy oil, so that it 
will not foul the plugs, especially on a 
short run of one-half mile or so; all of 
(Continued on page 976) 


10,000 Years Hence 


F we go back but 100 years, and con- 
template how the world looked as, 
for instance, in the days of Napoleon, 
we are apt to be amazed at the way 
in which the world has progressed 

in a technical sense since then. We believe 
we need not call attention to the fagt 
that steam, electricity, and up-to-dafe 
technic have completely altered not only 
the face of the globe, but our very lives 
as well. If such a tremendous change 
has been possible in a short century, how 
then will the world appear in a thousand 
years, or ten thousand years, hence? The 
imagination fairly staggers at the attempt 
to picture what our civilization, if it still 
exists, will look like in the future ages. 


The up-to-date scientist has little diffi- 
culty in predicting certain things that will 
happen in ten or fifty years, but ten 
centuries hence is a large order, even for 
the most intrepid imagination. That prac- 
tically nothing of our present civilization 
will be left after ten thousand years may 
be safely predicted. We may also prophesy 
that the human beings, ten centuries hence, 
will live in entirely altered circumstances 
from those they now exist in. Captain 
Lawson, of aerial fame, for instance, not 
so long ago made the prediction that 
10,000 years hence the human race will not 
live on the surface of the globe at all, 
but will live far above it. His reasoning 
is as follows: 

He states that at the present time we 
are living at the bottom of a vast sea— 
the sea of air—our present atmosphere. 
We all know that on the surface of the 
globe this air presses upon every square 
inch at the rate of 147 pounds with a 
slightly varying pressure. The weight 
that the human body, for instance, has to 
sustain is approximately 30,000 pounds, a 
tremendous figure. We do not come to 
harm, of course, for the simple reason 
that the pressure is even in all directions, 
but our lungs have been accustomed to 
this pressure and if we suddenly should 
take this pressure away, our lungs would 
burst. Even aviators rising only two miles 
above the surface of the earth have great 
difficulty in breathing. It is the same 
with the other great sea, the ocean, which 
is also but a fluid, just like the atmog- 
pheric sea, with the difference that tHe 
water is of greater density, otherwise 
there is little difference, even chemically, 
between the two seas. $ 

The fish living at great depth (the so- 
called deep-sea fish) sustain gigantic pres- 
sures upon their bodies, and if suddenly 
brought to the surface, burst like balloons. 
This is the exact counterpart of the hu- 


man who wishes to rise to the top of the 


atmosphere, 

Captain Lawson, following his analogy, 
predicts that centuries hence we will be 
living at the top of the atmospheric sea 
instead of at the bottom. In other words, 
the future human being will not be a deej- 
sea atmospheric animal, but will reside at 
the top of the atmosphere, comparatively 
speaking. | 

Captain Lawson does not state the ad- 
vantage of this living miles up, away from 
the surface of the globe, but we may cite 
several apparent ones. Most of the hu- 
man diseases probably are due to bacteria 
and small micro-organisms floating in our 
dense air. It may be doubted that such 
micro-organisms will be found two or 
three miles above the surface of the еагіҢ. 
Nearly all our diseases, such as tubercu 
losis, and all other infectious те 
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arise from micro-organisms, which are 
carried in the dense air, so by making our 
future abode two miles above the surface 
of the earth we would at once remove 
one of the greatest causes of death that 
humanity has to contend with. 

Another change for the better in the 
upper atmospheric plane is the obvious one, 
that we will have continuous sunlight. No 
rain, no clouds, no thunder storms, no 
snow are to be contended with, once we 
rise above the highest clouds; and the 
latter never rise higher than two miles 
above the earth. More sunlight, as we all 
know, is most beneficial to human beings, 
and having 100 per cent of it all of the 
time we naturally will be far better off. 
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It would also seem that the race would 
be greatly benefited by the rarefied atmos- 
phere as we would be able to move around 
better, and would not be oppressed by 
the atmosphere as we are now, particularly 
on hot days, when the air seems to feel 
like a thousand tons on our bodies. 

These are only a few of the obvious 
advantages, but there are many more. 
Thus, for instance, at high altitudes there 
is no dust to be considered, and dust, as 
we all know, is highly detrimental to us. 
We, therefore, may surmise that the hu- 
man race centuries hence instead of living 
upon the surface of the globe will live far 
above it in cities as we have them today, 
if cities they will then be called, 
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Our illustration depicts one of the fu- 
ture cities of about the size of New York 
floating high up in the air, several miles 
above the earth. The question of sustain- 
ing such a large body in a rarefied atmos- 
phere will prove to be of little difficulty 
to our future electrical engineers. Just 
as we construct leviathans of the sea to- 
day, some of them weighing as much as 
50,000 tons, we will construct entire cities 
weighing billions of tons, which cities will 
be held in space not by gas balloons, 
propellers, or the like antiquated ma- 
chinery, but by means of gravity-annulling 
devices. Already experiments have been 
made whereby it has become possible to 
reduce the weight of substances by elec- 
trical forces. 

Thus Professor Majorana, in an article 
printed in this journal three years ago, 
made it possible to produce negative grav- 
ity by reducing the gravitational pull on 
a lead sphere. Of course, this is but a 
crude beginning. Centuries hence, when 
we wish to raise the city of the future 
high up in the air, we will rely upon an 
electro-magnetic stream of force which by 
reaction upon the ether and the earth, lifts 
the entire city high above the clouds. 

Our illustration is but a feeble at- 
tempt to show how it may be worked out. 
Four gigantic generators distributed 
among equidistant points thru the city 
shoot earthward electric rays of a nature 
which as yet we can only imperfectly 
imagine. These rays, which are not light 
rays by any means, but are tremendous 
lines of force, impinge upon the surround- 
ing ether with such stress and speed that 
the entire city is lifted up to the height 
desired. These rays may be likened to 
water streams, which by reaction would 
hold up the city illustrated. In other 
words, if we imagine the four rays as 
shown to be substituted by tremendous 
jets of water pouring earthward, and pro- 
vided these jets were continuous, we can 
easily understand that they would support 
the entire city by counter-action of the 
force of inertia of water pressing against 
the lower part of the city. 

By increasing or decreasing the electri- 
cal energy of this future floating city it can 
be lowered or raised as we desire. By 
directing the rays sideways we will ge 
in the opposite direction. Thus the ‘ 
tain” of the future city will have a m: 
to steer the city with all its millions, « 
inhabitants to any part of the globe. ~ 

Where does this tremendous conglom- 
erate take its energy from? The sun, of 
course. The city of the future is not de- 
pendent at all upon the earth for its power. 
Solar energy, which is merely another 
form of electrical energy, will be con- 
verted into electricity and stored away 
covering all the needs of the vast ma- 
chinery, and that of the populace as well. 
Also, we should not forget that atmos- 
pheric electricity is a power that we only 
dimly understand today. This power in 
the future will be turned to the use of 
mankind, and we will then tap a prac- 
tically unlimited amount of electrical 
energy. 

As our illustration shows, the city of 
the future will be entirely roofed over 
with a substance that is neither glass nor 
metal. It will be transparent, but as 
strong as metal and unbreakable. Over 
this dome-like structure, gigantic towers 
are placed, which suck in the static elec- 
trical energy as well as the solar energy. 
Within the covered city the atmospheric 

(Continued on page 950) 
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h Towers, Boch as the Woolworth and Singer 
uildings in Their Path. All of the Streets Would 


be Showered with Stone and Concrete Blocks, and It Is Doubtful if a Single Soul Would Escape. New York's Skyscrapers Are Designed to Stand a 100- Mile 
Gale, but Such a Storm as That Described by Mr. Corrigan Would Present a Condition Such as Here Pictured. 


If a 250-Mile Gale Struck New York 


By C. S. CORRIGAN, C. E. 


T is said that an ordinary wind on the 
moon blows 250 miles per hour. Sup- 
pose such a gale struck New York 
City; what would it do to the Wool- 
worth building towering 785 feet in the 

air? Ohl-you say, we never had a storm 
that blew a hundred miles an ‘hour, so 
it would be impossible to have a 250-mile 
gale; but airmen know that such gales, 
called aerial trade-winds, come within 
six miles of New York City every 
day, if we measure straight up, and 
that twelve miles up the wind blows 500 
miles an hour all the time, at least Ricken- 
backer and other flying aces say so, and 
are even figuring on using these trade- 
winds to circle the earth by airplane in 
fifty hours or less. 

Now suppose, that just to retaliate, one 
of these two-hundred-and-fifty-mile-an- 
hour aerial trade-winds should take a 
notion to drop down six miles to New 
York without slackening speed, it would 
only take a minute and a half to get here, 
then what? You assume a wise expres- 
sion and say, “Oh, nothing, that air is only 
one-third as heavy as surface air, so it 
wouldn't push any harder than an ordi- 
nary 83-mile gale, say thirty pounds per 
square foot, and as the Woolworth build- 
ing was built to stand a 100-mile gale, 
fifty pounds per square foot, it wouldn't 
' be damaged at all." 

But, hold on a minute, you just said that 
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aerial air was only one-third as heavy as 
surface air, so, of course, it only presses 
five pounds per square inch in every 
direction, or one-third of the fifteen 
pounds per square inch that surface air 
quo in every direction. Then remem- 

r, it came so quick that the particles 
of surface air inside the building had 
no chance to get in line and march out, 
so, like people in a theater that catches 
fire, they all crowd and push fifteen 
pounds per square inch outward, while 
the aerial air only presses inward at five 
pounds per square inch; this makes a dif- 
ference of ten pounds per square inch or 
1,440 pounds per square foot outward 
pressure in all directions, including straight 
up. Figured for a wall 10x16 feet this 
would be equal to 160 Samsons pressing 
outward with all their might, 1,440 pounds 
apiece, 230,400 pounds in all. There are a 
thousand such walls in the Woolworth 
building so the temple cannot help but fall. 

Suppose we deduct the thirty pounds 
per square foot on the side the wind is 
blowing against. we still have an outward 
pressure of 1,410 pounds per square foot, 
which is thirty times as much as the walls 
were built to stand, so the brick and terra 
cotta and doors and windows would all 
fly out into the face of the storm almost 
as hard as in any other direction, jhe 
tower and roof would fly up and the 
air cushion provided at the bottom of 


all elevator shafts, instead of gently stop- 
ping the elevators that were going down, 
would expand so suddenly that it would 
shoot the elevators full of people right 
out of the top of the shafts. Even the 
steel safes would blow open as if all the 
money had turned into T. N. T. Not 
only the Woolworth building but the 
whole city would be instantly and com- 
pletely destroyed; still you think you told 
the truth at first, it wasn't the wind that 
did the damage, but the little two-thirds 
vacuum which the wind dropt in its flight. 

Now coming back to that 250-mile wind 
on the moon, where there is only 1/500th as 
much air pressure as in the storm I have 
just described, I'll say the wind wouldn't 
hurt you any more than a storm of light 
waves that shoot from behind a cloud 
and hit you at the rate of 186,000 miles 
per second. But I can't begin to guess 
what that perfect little imp of an almost 
perfect vacuum will do when dropt in the 
vicinity of the Woolworth building. I 
think I'll pass that up to the pretty little 
spark dropt by the pretty little cigarette 
in a powder house. 

The worst storm ever recorded at the 
weather bureau in New York blew at the 
rate of 96 miles per hour, and the lowest 
reading of the barometer was 28.68, less 
than one pound below the normal 15 
pound pressure; the worst part of the 

(Continued on page 948) 


An Excursion. Into the Past 


By ERNEST K. CHAPIN 


lit up in glory, open sky above anda 

ten mile stretch of hard gravel road 
ahead. From the twin-six cylinders of 

my new Speedex came а high-power 
hum that I knew meant “go as long as the 
as holds out." The snap in the air, plus a 
ittle hootch under my belt, wuz making me 
feel pretty frisky, so I decides to shuve the 
gas to her and let her show a limit. | aint 
saying I was right. I knew it was risky. 
But the road was level for miles and not a 
thing on wheels in sight. In a jiffy I had 
her headed for the next county like all 


Г was autumn—trees and bushes all 


st. 

Suddenly the car shot thru a narrow neck 
of woods, and on entering the clearing one of 
these here criss-cross warnings that every- 
budy sees, but no one notices, snapt by me 
like a flash. I couldn't stop. There wasn't 
time to look or listen. A roar in my ears, 
an awful rap on the bean and it was all 
over. 

The next thing I knew I was on the 
ground, the car all smashed to flinders and 
no train in sight. Well, I picked myself up 
and begun to look myself all over for miss- 
ing parts but, would you believe it, my 
hand instead of touching my body seemed 
to pass right thru it just fice thru air. Then 
I noticed trees and things seemed sort of 
shadowy and that I could see plumb thru 
them to other thiags behind. I started to 
scratch my head like I do when I'm stumped 
but I'll be switched if there was anything 
there to feel. "Mighty queer," you'll say, 
and so will I, for tho I had lost my head 
many times before it was never so far lost 
as that. Then it came to me like a flash 
that I must be dead, the trees and all 
around me ghost-stuff, and that, what I 
thought was myself, was my own ghost. 


tI Can Not Tell All the Things I Saw, and I Didn't Have Time to Stop for Everything, But I Mana, 
Napoleon and the Battle of Waterloo, Washington Crossing the Delaware, the Pilgrims 

omanly Glory, Are Only a Few of tbe Thin 

from the Earth 


Big Things. 
in All Her W 
‘That the Light That Was Reflecte: 
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Well I didn’t have much time to think 
about that and decide if I liked being a ghost 
or not, for the next, moment a big shiny 
white space flyer swooped down out of the 
clear sky and lit on the ground beside me. 
An aerial chauffeur garbed in snow-white 
was in the driver's seat and motioning for 
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UR readers will no doubt be interested in 

this scientific Iu It will open up many 

new avenues of mental gymnastics. There 
is, of course, nothing new to the theme, except 
that the author has brought it up to date. The 
noted French astronomer, Flammarion, years 
ago already imagined a fantastic being whom 
he called “Lumen.” 


"Lumen" traveled thru space at a greater 
spood than light, traveling for instance from 
the Moon to the Earth. Turning back, he 
was thus enabled to see himself jump back- 
wards, for the reason that he traveled faster 
than light. 


Of course, all such themes are fantastic, 
and as Professor Einstein pointed out in his 
talks with Moszkowski, such mental experi- 
ments аге pure ''humbug." The main reason 
is that according to the theory of relativity, 
nothing can travel faster than light. Thus, 
for instance, the mass of a body becomes in- 
finitely get when it approaches the speed of 
light. erefore, a body having a speed 
greater than light becomes an absurdity. 


—Editor. 
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me to get in. So in I got, supposing he had 
come to take me to the next world, and 
wondering just which way he would go with 
me. 

Without a word he started the car and up 
into the sky we shot, the earth droppin 
like a ball below us. It got smaller an 
smaller most remarkably fast, and soon ap- 

ared no larger than the moon. А little 
ater it was as small as a star, and soon I 
lost track of it altogether. Off to our right 


B 


Went. . . »” 
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it,’ and on We 


ol' Sol was blazing away most as bright as 
ever in an inky-black sky and yet I could 
see all the stars shining like little holes in a 
barn roof where the light comes thru. 

“You ended your earthly existence rather 
abruptly," says the stranger, who I fancied 
much resembled a Martian. 

“Yes,” says I, “I knew I would if I kept 
that last bus of mine very long. She shore 
took to the road too well." 

"You and your friends on earth are 
getting too anxious to move around 
quickly," says he. “The speed craze is kill- 
ing people faster than I can conduct them 
to heaven and it is getting worse every 


"But I seldom travel over 60 miles an 
hour," I points out, "and when I struck the 
limited I wasn't going over 85. ` Now that 
isn't so bad is it?" 

"Most certainly, you should know that 
yourself." 

"How fast be we moving now?" I asks. 

"About one," says he, looking at the 
speedometer. 

"About one? Surely you don't mean we 
are going only one mile an hour?” says I. 

"No, no," he laughs. “1 mean we are 
traveling at about the speed of light. If we 
went twice as fast the meter would read 
'2' or if three times as fast it would rcad 
'8.' You see in heaven all speeds are based 
on the speed of light." 

“And how fast might that be?" 

“Oh, about 186, of your earthly miles 
a second," says he casually. 

I let that soak in a minute for it was too 
much for me to swallow all at once. '"Then 
we are knocking off over half a billion miles 
an hour, according to your figures.” 

""That's about it." 

(Continued on page 983) 
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One-Man 


TANLEY VELINSKI, a nimble- 

brained inventor, of Homestead, 

Pa., has given much thought to the 

best manner of combating the seri- 

ous menace of bank hold-ups, and 
he has recently patented the one-man 
mobile thief-catching tank, here illustrated 
in action. Of course there are several 
different ways in which this tank may be 
built and different features may be em- 
bodied, but Mr. Velinski has devised a 
very clever and thoroly protective mov- 
ing fort, we confidently believe. Frankly 
speaking, and altho we do not consider 
ourselves less red-blooded than other hu- 
mans, we have never entertained any great 
love for a bank cashier's job, unless we 
could be extra wel! provided for against 
being shot and killed by bandits. A great 
many banks in different parts of the 
country have adopted different forms of 
steel protective shields and doors, which 
could be quickly dropped in front of the 
bank attachés, so that they would have at 
least a fair chance for their lives. 

The Velinski thief-catching tank is de- 
signed to be built of bullet proof steel, 
and it is moreover quite mobile, being 
provided with an electric motor geared 
to the rear wheels, as shown in the de- 
tailed drawing. The guard may sit in it 
during banking hours, or enter it only 
when necessary. There are openings all 
over the shell of the tank, thru which the 
watchman or guard can fire at the bandits, 
these openings being normally closed by 
means of doors provided with spring- 
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Even in Our Most Civilized and Best Policed r 
Arms Operated from the Inside by the Armed Guard, Will Prove a Welcome Addition to the 

It Is Proposed by the Inventor to Place These One-Man Tanks in Niches in the 
Enter Thru a Suitable Door and Lock Himself in. 


Has Several of them ‘‘Battle Practise” 
for the Door, So as to Cut Off the Retreat of the 
Cause the Bandits to Either Surrender or be Killed; or Again, One of the 
Tentacles and Hold Them Until the Police Arrive. 


Nowadays When Bank Robberies and Hold-ups Are More Frequent Than They Were in the/ 
astern Cities, This New Mobile One-Man Tank wi 


Will Develo 


of 2 
RES 
all So That a Guard 
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Tanks May Ensnare Them with Its 


When the Tanks Start Into Action, an Automatic Switch Is Operated 
Which Sends in an Alarm to Police Headquarters Besides Sounding an Alarm on the Street Outside the Bank. 
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“Tank” Protects Bank 


hinges and latches, which automatically 
lock the doors shut. A ventilator is pro- 
vided in the top of the tank which may 
be closed when desirable. The tank is 
entered thru a self-locking door; a key- 
locked door is provided in case the guard 
should be wounded, so that a bank officer 
could open the tank. The tank is steered 
by a lever system attached to the front 
wheel. . 

This fearless fighting machine is built 
sufficiently heavy so that it cannot be 
pushed over and every bank ought to have 
at least two of them; one to chase the 
bandits and fight them, while the second 
pours forth a deadly stream of lead and 
steel from a pair of automatic pistols, 
as it rushes toward the street door, and 
effectually blocks the way for the retreat 
of the bandits. By means of the movable 
steel arms, which can be closed from the 
inside of the tank, the bandit or bandits 
can be caught and held until the police 
arrive. One or two men can be held in 
these arms, if they should charge the tank 
to get thru the door at the same time. 
Large banks having several of these tanks 
could, of course, chase half a dozen bandits, 
meanwhile keeping up a steady fusillade 
of pistol shots or sawed-off shot gun fire, 
until all the bandits were held powerless 
in the grip of the steel arms or were 
put hors de combat. 

Power may be supplied to the electric 
driving motor of the tank in either of 
two ways; first, by the electric current 
supplied from a flexible cable which will 
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permit the tank to move about the floor, 
or else the motor may be operated from 
a storage battery of the type used in auto- 
mobiles for lighting and starting purposes. 
The storage battery method is preferable, 
of course, as the bandits might cut the 
cable, but, in any event, they would have to 
put up some battle to beat the tank fighter, 
and the chances are that they would-be 
cut to pieces by the automatic pistol fire 
or shot gun discharges, before they 

get out of the building. The new auto- 
matic steel doors or shutters, which can 
be dropt in front of the cashier in a 
fraction of a second, by simply pressi 
a foot pedal or bar running the 1 

of the cashier's and teller's desks, should 
be installed in all banks, and the writer 
cannot see why more sheet steel, at least 
V4" thick and bullet-proof, is not employed 
in building the lower part of bank parti- 
tions, instead of wood and thin marble 
or plaster board, which is liable to be 
punctured when hit by bullets from 
heavy calibre pistols or rifles fired 
determined bandits. Mr. Velinski's 

will, of course, be fitted with suitable seats 
and electric light, which can be operated 
by the storage battery, or other source of 
current used. A separable plug connects 
the signal alarm wires to police head- 
quarters; as soon as the tank starts into 
action, the guard pushes the button; as 
the tank moves the plug separates, but 
the alarm signal has reached the police.. 
Yes, we have real fighting faith in this 
mobile bank protection tank. 




















If President Harding Spoke to 
120,000,000 People | 


NE hundred and twenty million 
people, representing the popula- 
tion of the United States, would 
be a large audience to speak be- 
fore, wouldn't it? Imagine what 

power a man's voice would have to possess 
so as to enable every auditor in such an 
a$semblage to hear his ever: word. 
Science now bids fair to enable the Presi- 
dent of our country to talk to audiences 
of 50,000,000 people or even 100,000,000 
perhaps before another .new president is 
elected to office. So saith Mr. R. W. 
King, one of the American Telephone and 
Telegraph Company engineers, whose 
work on the loud-speaking device made 
possible the ushering in of a new epoch 
in space annihilation at the ceremonies 
over the bier of America's Unknown 
Soldier. 
possibility that President Harding may 
see the day in his present term when he 
can sit at ease in the White House and 
talk at once to every city, town and ham- 
let in the United States that is tapt by 
telephone wires. An audience of 50,000,000 
perhaps, or even 100,000,000. 

The accompanying illustration shows in 
a striking manner the size of man Presi- 





As the Average Orator Can be Heard! Clearly by an Audience of About 5, 


230,090,909 
o 

287 Feet Above the Ground, and Owing to 
Well-Known Telephone Engineer that 

of 100, ,000 People, 


It is well within the range of. 


5 to the Tremendous Inte: 


dent Harding would have to be if he were 
physically, and unaided by electrical 
science, to address an audience of 120,- 
000,000 people, who, by the way, would 
fill a grandstand having a ground area 
of 6% square miles. It has been computed 
that President Harding would have to 
stand 173 feet high, without his high hat, 
if he were to be proportioned as is the 
average man, and he would be able to rest 
his arm easily on the roof of the Capitol 
building, the dome of which rises 287 feet 
above the ground. This calculation was 
carefully computed and based on the fact 
that the average orator can speak clearly 
to about 5,000 people. But instead of hav- 
ing to even strain his voice, the orator of 
today can talk to vast audiences made up 
of thousands of people, thanks to the tele- 
phonic amplifiers which are based оп the 
audion devised in the brain of Dr. Lee de 
Forest, less than 20 years ago. Amateur 
radio stations amplify the incoming radio 
signals with an audion bulb or tube, and 
they are not very cheap either, but the 
great resources of the American Tele- 
phone and Telegraph Company enables 
their engineers to utilize vast banks of 
audion or vacuum tube amplifiers, so as 


ome of the 


. S. Capitol at 
ears Smaller Than the President. 
erm, Will Undoubtedly Have the Satisfaction of Talking to the 

ication of His Voice Made Possible by the Audion Amplifier. On Armistice Day, President 


to intensify the. spoken word to undreamt- 
of amplifications. 

President Harding set a record for long- 
distance oratory on Armistice Day by 
addressing simultaneously three great 
throngs of more than 100,000 persons, 
gathered at Arlington National Cemetery, 
Washington; in San Francisco, and in 
New York. The electrical current that 
carried President Harding's funeral ora- 
tion to the crowds at Arlington, San 
Francisco and New York was multiplied 
3,000,000,000,000,000,000,000,000,000 times 
before it rolled out, converted into great 
sonorous sound waves, over the heads of 
the three widely separated audiences. 

It took 3,000,000,000,000,000 amplifica- 
tions to. convey the oration and the other 
ceremonies to San Francisco, so that they 
could have been heard thru an ordinary 
telephone receiver. Then they had to be 
amplified a milion million times by the 
loud-speakirig device. A mere ten million 
billions—10,000,000,000,000,000—of amplifi- 
cations were necessary to bring the cere- 
monies out clear and strong in New York. 
Ten thousand ,were used to bring the cere- 
monies here, and a million million to raise 

(Continued on page 959) 


я 1 000 People, a Calculation Shows that if President Harding Desired to Talk to the 
itizens of the United States and its Possessions, He Would Have to Grow to a Height of 173 Feet, Fi 
е Average Man, i. e., in Three Dimensions, Height, Width and Depth. The D 
the Perspective of the Picture, it А. 
esident Har ; Within His Present 


uring That He Would Grow in Proportion 
ashington, Here Shown, Rises toa Height of 
t Has Been Seriously Suggested by a 
i uivalent 
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Seta New Record for Long Distance Oratory, by Addressing Simultaneously Three Great Audiences, Totaling Over 100,000 People, Thanks to Madame Science 
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and the Audion Amplifier. 
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Popular Astronomy 


"By ISABEL M. LEWIS, M. A. 


EASONAL changes on the earth 
arise from the fact that the earth's 
axis of rotation is inclined to the 
plane of the earth's orbit or ecliptic. 
If the plane of the earth's equator 
coincided with the plane of the earth's 
orbit, so that the axis of rotation would 
be perpendicular to the plane of the orbit, 
days and nights would be equal in length 
all over the world and there would be 
no seasonal changes. There would be, of 
course, a gradual decrease in temperature 
from equator to poles, but the tempera- 
ture at any one point on the earth's sur- 
face would be practically uniform thruout 
the year, while the change in temperature 
with latitude would be greater than it is 
at present. The effect of the inclination 
of the earth's axis of rotation from a 
position perpendicular to its orbit is to 
lessen the extremes of temperature be- 
tween the equator and the poles and to 
equalize the temperature of the globe. 
The less the obliquity of the ecliptic, 
which is the angle between the earth's 
equator and the ecliptic or plane of the 
earth's orbit and therefore the angle as 
well between the earth's axis and the 
perpendicular to the ecliptic, the less 
marked would be the seasonal changes. 
The winters are in that case warmer and 
the summers cooler:than they would be 
if the inclination were greater. If the 
obliquity became less the sun would travel 
not quite so far south of the equator in 
the winter, and as a result its rays would 
be less slanting and more intense in the 
northern hemisphere, while in the summer. 
it would come not quite so far north and 
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Are Our Winters 
Growing Warmer? 


therefore its rays would be more slanting 
and so less intense. It would follow that 
the winters would be warmer and the 
summers cooler and the seasonal changes 
less marked. If, on the contrary, the 
obliquity of the ecliptic should increase 
the winters would become colder and the 
summers hotter and the seasonal changes 
would be more extreme. 

Now the only external forces that can 
change the tilt of the earth’s axis or the 
obliquity of the ecliptic are the gravita- 
tional attractions of the sun, moon and 
planets for the earth. No changes taking 
place within the earth itself would pos- 
sibly be great enough to shift appreciably 
the position of the axis of rotation. The 
change in the inclination of the earth's 
axis due to the attraction of the other 
members of the solar system can be 
found and it is known that the obliquity 
of the ecliptic is decreasing from this 
cause at present at the rate of half a sec- 
ond of arc а year. In the last two thou- 
sand years it has decreased twenty-four 
minutes of arc, less than half a degree, 
and it will continue to decrease in value 
for the next fifteen thousand years until 
it reaches its minimum value of 2214? 
when it will begin to increase slowly once 
more. The maximum value of 25? will be 
reached only after the lapse of many 
centuries and no known forces can cause 


THE NEXT CLACIAL PERIOD 
WILL NOT BE AS COLD AS THE 
LAST, OWING TO THE FACT 
THAT THE ORBIT IS GRAD. 
UALLY CHANCING TOWARD 


A CIRCLE, 


YEARS 


~ IN 24,000 
IT WILL 


REACH 


003 , OR NEARLY A CIRCLE 


From the Above Illustration It Will Be Seen That the Earth Spins Around the Sun Not in a Circle But in an Ellipse. 
Earth Inclines More or Less to the Plane of the 


Ages the Axis of the 


Earth's Orbit. These 


it to exceed this amount. It will, so far 
as is known, continue to oscillate slowly 
between these narrow limits indefinitely. 
Some attempts have been made to ex- 
plain the occurrence of glacial periods 
and intervening warm epochs in the past 
as due to changes in the obliquity of the 
ecliptic and consequently in the tilt of 
the earth's axis which would make the 
winters alternately milder and more se- 
vere for long periods and would also 
produce changes in the direction of ocean, 
and aerial currents which would be even 
more effective in producing climatic 
changes in different portions of the globe. 
If the range in the variation of the 
obliquity were greater it would be easier 
to see how such changes might be 
brought about, but a change of less than 
three degrees between extreme values of 
the obliquity hardly seems sufficient to 
produce such great climatic changes. 
Tho our winters are growing slightly~ 
warmier as a result of this decrease in the 
obliquity of the ecliptic, we cannot over- 
look the fact that other small changes 
are taking place gradually in the form 
and position of the earth’s orbit that are 
quite as effective in producing climatic 
changes of long period. The earth's orbit, 


‘as we know, is not a perfect circle, but 


elliptical in shape, with the sun at one 
focus, instead of at the center of the 
ellipse. The greater the eccentricity of 
the ellipse, which is the ratio that the 
distance from the center to the focus 
bears to the semi-major axis (see Fig. 1), 
the greater is the variation in the distance 
of the planet from the sun in different 
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In the Course of the 


Changes are Indicated in the Above Illustration. 


The Smaller the Tilt the Less Ice Forms in the Northern Regions, and Vice Versa. As the Maximum Tilt We Have the Glacial Period, as 


Indicated at the Lett. 
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Even the Polar Regions Will Be Comparatively Free From Ice in the Year A.D. 16922, Which Represents the Minimum Tilt. 
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A SLOW, CONICAL REVOLUTION ABOUT THE 


POLE OF THE ECLIPTIC. 


In the Above Illustration We See What 
Condition Will, 


Schedule So to Speak. When This Happens, 


parts of its orbit. When the planet is 
nearest tothe sun it is said to be in 
perihelion and when it is farthest from 
the sun it is said to be in aphelion. Ac- 
cording to the laws of motion the planet 
also moves most rapidly when it is in 
perihelion and most slowly when it is in 
aphelion. If the eccentricity of a plane- 
tary orbit is high the amount of heat 
that it receives from the sun, when in 
perihelion, is much greater than the 
amount of heat received when it is in 
aphelion, since the heat received from 
the sun varies inversely as the square of 
its distance. This difference in the 
amount of heat that a planet receivés from 
the sun in different positions in its orbit 
may be so great when the eccentricity 
of the orbit is high, that the effect is 
similar to seasonal changes of tempera- 
ture produced by the tilt of the planet's 
axis of rotation. Mercury, for instance, 
is fifteen million miles nearer to the sun 
in perihelion than in aphelion and the 
amount of heat that it receives from the 
sun in the two positions is in the ratio 
of nine to four. As a result the planet 
has a short hot summer season, when it 
is in perihelion, and a comparativ ely cold 
long winter season, when it is in aphelion. 
The difference in the length of these 
seasons, if we may speak of them as 
such, is due to the fact that the planet 
moves most rapidly in perihelion and most 
slowly when in aphelion. Since Mer- 
cury's axis of rotation is perpendicular to 
the plane of its orbit it has no seasons 
in the sense that we use the word in re- 
ferring to the earth's seasons. 

Now the eccentricity of the earth's orbit 
is at present .017, and as a result the earth 
is about three million miles nearer the 
sun in perihelion than in aphelion and 
receives about six per cent. more heat in 
perihelion than in aphelion. At the pres- 
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Makes the Seasons. 
However, Not Prevail as in Ages to Come the Conditions Will Be Reversed, When the Earth Creeps Continuous] 
the Earth Will Be Furthest Away From the Sun in the Winter Time, and We Will Be Approaching 
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ent time when the earth is in perihelion, 
it is winter in the northern hemisphere 
and summer in the southern hemisphere; 
when the earth is in aphelion it is sum- 
mer in the northern hemisphere and winter 
in the southern hemisphere. As a result 
of this state of affairs the summers of 
the southern hemisphere are hotter than 
the summers of the northern hemisphere, 
but they are also shorter because the 
earth is moving most rapidly in perihelion. 
The two effects, it can be shown, exactly 
counterbalance one another, so that the 
total amount of heat received in summer 
in the two hemispheres is the same. The 
winter of the southern hemisphere, how- 
ever, occurs when the earth is in aphelion, 
and so it is both longer and colder than 
the winter of the northern hemisphere. 
We would therefore expect to find the 
southern hemisphere colder on the whole 
than the northern hemisphere, and this 
would doubtless be so if it were not for 
the fact that most of the water surface of 
the globe is in the southern hemisphere 
and most of the land surface in the north- 
ern hemisphere. As water absorbs heat 
more readily than the land, and parts 
with it more slowly, the southern hemi- 
sphere attains a higher temperature than 
the northern hemisphere, especially in 
high latitudes. 

The eccentricity of the earth's orbit as 
well as the obliquity of the ecliptic is 
changing slowly. It is now decreasing 
and will continue to decrease for about 
twenty-four thousand years, unti] it will 
reach the value of .003, when the earth's 
orbit will be nearly circular and its peri- 
helion distance will be only about five 
hundred thousand miles less than its 
aphelion distance, instead of three million 
miles as it is at present. Climatic changes 
due to the eccentricity will then be inap- 
preciable. In past ages the eccentricity 
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At Our Present Time the Earth 1s Farthest From the Sun at Summer Time. 
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of the earth’s orbit was at times much 
higher than it is today. It fluctuates ir- 
regularly in long periods between the 
values .003 and .07. When the eccentricity 
was .07 there was a difference of more 
than twelve million miles between the 
perihelioif and aphelion distances of the 
earth from the sun, which certainly must 
have produced a very noticeable effect 
upon the temperature of the earth in dif- 
ferent parts of its orbit. 

If the perihelion and aphelion were 
fixt in position with respect to the sol- 
stitial points and  equinoxes, climatic 
changes, due to a high eccentricity of the 
СҮТ” orbit, would always be of the same 
kind and would always act in the same 
direction. For instance, the earth is now 
in perihelion in winter. If this were al- 
ways so the winters would get continually 
warmer and warmer as the éccentricity of 
the orbit increased, and the summers 
would grow continually colder. This state 
of affairs would persist for ages so long 
as the eccentricity remained high. Itcan 
be shown, however, that combined with a 
high eccentricity of the orbit there is an 
oscillation of climatic effects in long 
periods, due to the fact that both the line 
connecting perihelion and aphelion, and 
the line of the equinoxes, are in slow 
revolution in the plane of the earth’s 
orbit. As а result the earth will be near- 
est the sun in winter for a number of 
centuries, and then the conditions will be 
gradually reversed, so that the earth will 
be farthest from the earth in winter. 
With a high eccentricity very marked 
climatic changes result, which some geolo- 
gists and astronomers firmly believe have 
caused the glacial periods of the past and 
the intervening warm epochs. 

Owing to the attraction of the planets, 
the line connecting perihelion and aphelion 

(Continued on page 974) 


War of the Future as It Wil] Be Conducted From the Viewpoint of Dr. Tesla. Machines of Destruction More Terrible Than Anything Concocted 
By the Master Minds Behind the ‘World War” Armies and Navies, Will Sail Under the Ocean and Thru the Skies—With Not a Man On 
Board. According to Dr. Tesla These Death-Dealing Monsters of the Sea and Air Will Be Controlled and Directed From Distant Points Hun- 
dreds or Even Thousands of Miles Away By Radio Waves of the Proper Sequence and Frequency. The Tower-like Structures Seen On the Land 
in the Accompanying Picture are Transmitting Radio-Electric Power for a and Controlling the Sea and Air Defense Craft. When One of 
These Aerial Machines Passes Over an Enem ciy, the Proper Radio Control Wave Is Flasht Out and the Giant Craft Drops Gas and Explosive 
Bombs, Destroying Buildings and People as Well. an Will Be the Master Mind Behind the Future War, But Machines Only Will Meet in 
Mortal Combat. It Will Be a Veritable War of ‘‘Science.” 
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An Interview With Nikola Tesla 


By H. WINFIELD SECOR 


T the present day when many 

momentous problems in science 

and international politics are being 

weighed in the balance of logic 

and reason, it is a very opportun 
time, it seems, to listen to the views and 
ideas entertained on some of these prob- 
lems by such a famous engineer and 
scientist as Dr. Nikola Tesla. The in- 
terviewer wended his way across Bryant 
Park in the shadow of the great Astor 
Library and ascended to the 20th floor of 
an adjoining skyscraper, where Dr. Tesla 
has his offices and laboratory. Having 
made known my mission, I asked Dr. 
Tesla the following questions. 


The Disarmament Conference 


Q. Do you believe that the Disarma- 
ment Conference now being held at Wash- 
ington will do much good, especially with 
respect to prevention of war? 

A. The extraordinary proposal of Sec- 
retary Hughes has produced a favorable 
impression thruout the world and the re- 
markable readiness with which it was tak- 
en up by the foreign governments is an 
auspicious beginning. Some agreements 
as to naval expenditures and status of 
the Powers in the Pacific have already ma- 
terialized and that other results of value 
will follow there can be no doubt. But 
it is equally evident that they will consist 
merely of economic measures, which can 
have only a negligible influence as pre- 
ventatives of war. 

The primary object of the Conference 
is the reduction of armaments. As the 
safety of any country depends not on the 
absolute, but relative, military strength 
a proportionate reduction of the force and 
equipment suggests itself naturally as a 
means of lessening the cost of upkeep. 
This is a very old idea in the practical 
application of which insuperable difficul- 
ties have been encountered heretofore for 
want of proper standard of reference. 
The requirements are different in each 
individual case and an attempt to make the 
reduction on the basis of population, area, 
resources, industry, commerce, or any 
other national asset, would be manifestly 
futile. Moreover, participation by every 
nation is essential to the thoro execution 
of such a plan, and to arrive at an adjust- 
inent satisfactory to all would be next 
to impossible. All tnat can be accom- 
plished at present is some equitable treaty 
between the few leading countries for 
minimizing the burdens of war, which 
is highly desirable for economic reasons 
but leaves the main problem unsolved. 
The idea that armed conflicts between 
nations can be prevented by written 
covenants involves a scientific fallacy. It 
is an attempt to put effect before the 
cause. Experience must precede the form- 
ulation of laws. Universal peace may be 
eventually brought about by civilizing 
forces and agents and international con- 
ferences will then only serve the purpose 
of giving clearer expression to a common 
desire. Nevertheless, the conclusions 
reached at Washington ;nay prove of 
tremendous consequence in time to come, 
especially for this country which, until 
lately, has adhered to its traditional policy 
of isolation. 

On general principles three courses are 
open to the United States. One is to 
continue arming and maintain an over- 
whelming superiority over other nations. 
The inexhaustible wealth of this country 
would easily enable it to keep up the pace 
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and if safety is placed above every other 
consideration this should be done. The 
carrying out of the program would call 
for vast outlays but under the conditions 
existing American military supremacy 
might, perhaps, be the best means of in- 
suring general prosperity and welfare. The 
second is to advocate complete disarma- 
ment insofar as the enforcement of law 
and order would permit... In that case 
this country would still be safe, as its re- 
sources would enable it to prepare for 
war quicker than any foe. The third is to 
enter an agreement with other powers, 
limiting the armaments, which would vir- 
tually mean an alliance involving more or 
less hazard and peril. 

As regards the abolishment of war, the 
measures adopted by the Conference to 
this end will be as futile as all the pre- 
vious ones. Opinions on this subject are 
divided. In the view of some, war is the 
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IKOLA TESLA has no doubt 
one of the greatest intellects 
of his time. Our readers will be 
pleased to peruse his latest ideas 
concerning world matters of inter- 
est to all of us. We have stated in 
our columns before that Dr. Tesla 
is at least 100 years ahead of our 
times. Many of his prophecies 
have come true in the past, and we 
believe that the words which he ad- 
dresses to the world thru SCI- 
ENCE AND INVENTION will 
be listened to attentively by all. 
—EDITOR. 
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greatest curse; others think it is a psy- 
chological necessity and beneficial—like a 
storm which clears the atmosphere. There 
is a perpetual conflict going on between 
nations as well as individuals. Ordinarily 
it is merely a competitive struggle, oc- 
casionally it becomes a deadly strife. This 
is primarily due to imperfect mutual under- 
standing and the basic physical cause is 
the immense extent of the terrestrial 
globe. The most effective means towards 
insuring universal harmony and peace is, 
accordingly the annihilation of distance 
which must be brought about in three dis- 
tinct respects: (1) dissemination of intel- 
ligence; (2) transmission of energy, and 
(3) transport of bodies and materials. 
All this can be done thru the development 
of the wireless art. As the first step I 
proposed twenty years ago my World- 
System which would leave all the present 
means intact and enable instantaneous 
transmission from one to any other point 
of the globe, of signals, speech, pictures 
and characters of every description. I 
have made important improvements since 
and am almost assured that a number of 
comparatively very small and compact 
plants, with a telephonic range of twelve 
thousand miles and devoid of high towers, 
will be put in operation in various coun- 
tries. Of immeasurably greater conse- 
quence, however, will be the wireless 
transmission of energy, which сап be 
successfully effected by the use of the 
same underlying principles and will make 
cheap motive power for all purposes 
available everywhere. Then it will be pos- 
sible to propel flying machines at great 
speed without fuel and thus space will 
be annihilated and the impediments to 
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contact and mutual understanding re- 
moved. 


Future Wars 


Q. What are your views on science in 
respect to future wars? 

A. Discovery and invention ever tend 
to intensify the forces and agents for 
attack and defense. The wars of the fu- 
ture will have no semblance to those 
waged up to now. They will cause less 
physical suffering but will be all the more 
terrible. The countries engaged in the 
conflict will not send out armies, fleets, 
or aerial squadrons to meet in battle, but 
crewless vessels will be launched from one 
to the other with enormous speed and at 
distances of thousands of miles. Such 
apparatus does not exist but could be 
speedily constructed and in an article on 
“Telautomatics” which appeared in the 
ELECTRICAL EXPERIMENTER (former name 
of SCIENCE AND INVENTION) of October, 
1919, I have endeavored to convey an idea 
of the same. These infernal engines will 
drop quantities of poisonous gases and 
other destructive chemicals on any city 
or place, the geographical position of 
which is accurately known. Battleships, 
guns, torpedoes, submarines and even 
manned flying machines will become of 
trifling importance and there will be no 
need for admirals, generals, or command- 
ers of forces, as all the work will be done 
by electricians, engineers and mechanics. 

International agreements will not stop 
war, for the simple reason that they will 
be ignored the moment the life of the na- 
tion is at stake. To preserve itself it will 
sacrifice everything else. That is why 
Germany violated the neutrality of Bel- 
gium and why Italy deserted her allies. 
Before universal peace can be attained the 
whole human race must be changed for 
the better, thru closer contact and culti- 
vation of a higher ideal, which will gradu- 
ally supplant that of patriotism. 


Is There Vegetation and Life on the 
Moon? 


. Q. Do you believe that there is vegeta- 
tion and life on the moon, which we have 
always been taught possesses no atmos- 
phere capable of supporting such? 

A. I have read with great interest the 
announcements of Professor Pickering, as 
well as some adverse comments on the 
same. Personally I am inclined to place 
greater faith in the statements of a pains- 
taking specialist than in the opinions of 
those who have not studied the subject, 
however competent they might be other- 
wise. The observations of this astronomer, 
if confirmed, will be of great importance, 
not only to science, but because of the 
psychological effect on human beings. I 
have always thought that any evidences of 
life on other planets would be of incalcul- 
able benefit to our world, and this is why 
I have devoted much of my energies to 
interplanetary communication ever since I 
received, in 1899, the singular disturbances 
that, according to all experimental evi- 
dence, emanated from Mars. 


Future of Electrical Engineers 


Q. What are the chances today and in 
the immediate future for electrical and 
radio engineers ? 

A. As regards the application of ele:- 
tricity, although the development of late 
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Velocity and Acceleration 


Professor JAMES S. STEVENS 


HE suggestion made by defenders 
of the Einstein theory of gravita- 
tion that, if we were moving in a 
closed box with uniform velocity 
and all other influences were elimi- 
nated, we would feel no pull in any direc- 
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16.1 Ft. Foll! ist Second 
V=32.2 Ft. per Second 


48.5 Ft, Drop 


IN A VACUUM, OR ON A 
QUIET DAY, 2 BALLS OF 
ANY SIZE OR MATERIAL 
DROPT TOGETHER, WILL 
LAND AT THE SAME 
INSTANT 


80.5 Ft. Drop 








Fig 2—1f a Person Drops Two 
Wood and Metal, Let Us Sa 
Theoretically Both Reach the 
Fallen Thru, as Well as the Veloci 
Are Given in the Scale at the 
tion, and that it is only when the 
velocity ceases to be constant that 
we are conscious of a pull, which 
could not be distinguished from 
the attraction of gravitation, has 
caused the subject of accelera- 
tion to receive considerable atten- 
tion at the present time. If any- 
one knew anything about accelera- 
tion before the time of Galileo he 
guarded that knowledge carefully. 
Aristotle told us that if a number 
of bodies were dropped to the earth 
from a definite height they would 
fall in proportion to their masses. 
He doubtless assumed also that they would 
fall with a perfectly uniform velocity. 
We are apt to hold Aristotle and his 
school responsible for the small progress 
made in experimental physics up to the 
fifteenth century. Although he did not 
think it worth while to attempt an ex- 
perimental verification of his teaching, it 
would seem that in the case of falling 
bodies he had all the reason on his side. 
Aside from the mere fact that bodies do 
not act in this way it seems the most 
reasonable thing in the world to believe 
that heavy bodies will fall faster than light 
ones. Indeed, the absolute uniformity in 
time of fall for all sorts of bodies has sug- 
zested in the minds of some an added 
argument for holding to the theory of 
uniformity of all matter. If lead and 
cork are made up of exactly the same 
component parts, there is no reason why 
they should not approach the earth with 
equal velocity when dropped. А 
As in so many other cases, we аге in- 
debted to Galileo for experimental knowl- 
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edge on this subject. By permitting a 
carriage wheel to roll down an inclined 
plane he measured the spaces passed over 
in successive increments of time and thus 
laid the foundation for the laws which 
govern the fall of bodies toward the 
earth. Fig. 1. His method 
of reasoning was an inter- 
esting one. Having deter- 
mined by experiment that a 
body will fall 16.1 feet (ap- 
proximately) in one second, 
we come to the conclusion 
that this number must repre- 
sent the average velocity of 
the fall during that interval 
of time. Since at the mo- 
ment of fall the body had 
a velocity of zero, it must 
have acquired a velocity of 
32.2 feet per second at the 
erd of the second, in order 
to verify the value of the 
average velocity. 
Acceleration is the rate of 


change in velocity in a 
given unit of time. In this 
second the velocity has 


changed from zero to 32.2 
feet, and this latter number, 
therefore, expresses the ac- 
celeration. We may as- 
sume this to be a constant 
quantity and we come to the 
conclusion that during the 
second second the body will 
travel 16.1 feet plus 32.2 feet, 
due to the acquired accelera- 
tion. The average velocity 
during the second second is 
48.3 feet per second. It 
will be remembered that at 
the beginning of this second 
its velocity was 32.2 feet per 
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Fig. 1—This Diagram Illustrates the Famous Experiment Conducted by the 
Great Galileo Wherein a Carriage Wheel Rolling Down an Inclined Plane 
Passes Over the Ever Lengthening Spaces 1, 3, 5 and 7 in the First Four Con- 


secutive Seconds. 


second, 
the second second must, therefore, be 64.4 
feet per second. The difference between 
the final and initial velocity in this sec- 
ond is, of course, 32.2 feet per second. 
the constant acceleration. See Fig. 2. 
This process of reasoning may be carried 
on indefinitely and it holds true, except 
for the fact that the falling body meets 
with a certain atmospheric resistance, 
which must be taken into consideration. 
The statement that gravitational ac- 
celeration is a constant is true only for 
a definite locality. As we go away from 
the center of the earth its value changes 
somewhat. Exprest in c.g.s. units, it is 
978.1 cm. per sec. per sec. at the equator 
and 983.1 cm. per sec. per sec. at the poles. 
The irregularities in the earth make it im- 
possible to deduce a mathematical formula 
which will determine the value of “g” 
(meaning gravitational acceleration), but 
this has been done by empirical methods, 
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Its final velocity at the end of |" 





and the following is found to be a good 
working formula: 

g—980.6056—2.5028 cos 1—0.000003h 
Where 1=the latitude and h the altitude. 
There is another factor which modifies the 
effect of gravitational acceleration, and that 
is called centripetal acceleration. It is il- 
lustrated when water flies off from a re- 
volving grindstone and when an automo- 
bile skids upon turning the corner. 

In our boyhood days we regarded it as 
a clever accomplishment to whirl a pail 
of water rapidly over our heads and note 
the fact that no water was spilled. See 
Fig. 3. We may consider that when the 
pail is inverted directly over our head the 
water tends to fall out due to a gravita- 
tional acceleration of 32.2 cm. per sec. per 
sec. If now we consider that the rope 
which is the radius of the circle in which 
the pail is revolving is three feet long, 
we find that we must revolve the pail with 
a speed of about two revolutions per 
second. 

Considering the matter on a much larger 
scale we may determine the value of this 
centripetal acceleration on a point on a 
body located at the earth’s equator, see 
Fig. 4, where the radius becomes approx- 
imately 4000 miles, and the time of revo- 
lution something over a 1000 miles per 
hour. The acceleration comes out 0.11 
feet per sec. per sec, which is 289 times 
smaller than the gravitational acceleration. 
Mathematics show us that if the earth’s 
rotation were speeded so that it would go 
17 times faster than it does, a body at the 
earth’s equator would be in indifferent 
equilibrium. If it should happen to be a 
few feet above the ground it would RE- 
MAIN THERE. See Fig. 4. If this 
speed should be increased more than 17 
times all bodies so located would fly off 
into space. If any such condition should 
ever come to pass, there would be a 
speedy migration northward and south- 
ward on the part of the inhabitants of the 
equatorial regions, since this effect would 
be diminished as we went toward the poles, 
and at the poles it would become zero. 

The acceleration of a body which is 
illustrating simple  har- 
monic motion is very in- 
teresting. The bob of a 
swinging pendulum has its 
least velocity and greatest 
acceleration at the ex- 


tremities of the swing. It 
has its greatest velocity 








Fig. 3—Swinging a Pail Containing Water in a 
Circle Will Cause the Water to Remain in the Pail 
Due to the Centripetal Accelefation. With a Cord 
Three Feet Long the Pail Must Revolve Twice per 
Second in Order to Retain the Water. 
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and least acceleration at the central point. 
The same forces which cause the swing of 
the pendulum would operate if we dropt a 
body into a hole which was bored thru 
the earth. See Fig. 5. At the beginning 
it would have a minimum velocity and 
maximum acceleration. When it reached 


the center conditions would be exactly 
reversed, and if we disregarded the re- 
sistance of the medium (air) the body 





Fig. 4—Referring to the Circle Diagram of the 
Earth a Body at Q on the Earth’s Equator is Acted 
Upon by; Two Opposite Accelerations, One of Which 
is 289 Times Greater Than the Other. Lower Il- 
lustration Shows What Would Happen if the Earth’s 
Speed of Revolution Was Increased to 17 Times 
Its Present Value. A Body Situated Above the 
Earth’s Surface Would Then Remain Suspended 
There and Revolve With It; Any Greater Speed of 
the Earth Would Caugé the Body to Fly Off Into 
pace. 


would fall (and rise) to the 
other side of the earth and 
repeat the process indefi- 
nitely. Under actual condi- 
tions its amplitude would be 
a decreasing one and it 
would eventually come to 
rest at the center of the 
earth. By calculating the 
mathematics of this problem 
one may readily determine 
the time ef a complete ex- 
cursion thru the earth to be 
about one hour and twenty- 
five minutes. It follows 
~ from this that a body would 
have no weight at the center 
of the earth. It is also true 
that if the earth were a 
homogeneous spherical shell 
free from the influence of 
any other object, a body 
placed within its interior 


eg an 





Fig, 6—A Body Projected Horizontally at P With 
ean E of Less Т. 
liptical Path—A or B, and the Center of 
Will Be One of the Foci. В 
Б. is P3 d Miles a Second it Will Take a Circular i 
Path C. With a Velocity of Seven Miles a Second 
it Will Describe the Parabola D, and 
Than Seven Miles Velocity the Hyperbola E. 


would remain at rest in any position. This 
follows from the theory of potential and 
may be easily demonstrated as an approxi- 
mation without the aid of higher mathe- 
matics. The relative accelerations which 
a body would possess on the various mem- 
bers of the solar system would give us an 
entertaining discussion, but this has been 
thoroly worked out in a previous number 
of this magazine. 

There is a certain velocity value which 
has a remarkable characteristic. It is so 
nearly seven miles a second that if one 
were inclined to be super- 
stitious he might think there 
was something sacred about 
the number. It is called the 
limiting or parabolic veloc- 
ity, and it is the velocity 
which a body would have 
when it reached the surface 
of the earth from infinity. 
See Fig. 6. 

Here again resistance of 
the atmosphere, terrestrial 
and celestial, which the body 
might encounter in its jour- 
ney from infinity to the earth 
is neglected. If we reverse 
this problem we may show 
that if a body is projected 
from the surface of the 
earth with the velocity of 
seven miles a second it 
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would go to infinity. The particular path 
it would take in this case would be 
a parabola. If its velocity were greater 
than seven miles a second it would 
still go to infinity, but by a hyperbolic 
course. If its velocity were less than 
seven miles a second its path would be an 
ellipse, one of whose foci would be the 
center of the earth. An interesting special 
case is observed when the velocity reaches 
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Fig. 5—If a Man Was Placed in a Suitable Carrier Like That Shown, 


to the Other. 


n Five Miles a Second Will 





If the Ve- 


With More 


and Then Allowed to Drop Thru a Hole Penetratin; 
Would Pass Straight Thru the Center of the Earth 
He Would Travel First to the Other Side and Then 
Back to the Starting Side, Half of the Time Goin 
of the Time Coming Up. 
ally Come to Rest at 
Would Keep On Bobbing Up and Down From One Side of the 


the Earth, He 
rom One Side 


Down and Half 
Due to Air Resistance He Would Eventu- 
e Center of the Earth, but Theoretically, Ho 
ar 
to the Other, Forever. 


about five miles per second. In this case 
the orbit becomes a perfect circle and its 
period of revolution would be 1h. 24.7 m. 
Incidentally this would be the period of 
rotation of the earth if, as has been sug- 
gested above, it increased in speed 17 
times. If the earth had a satellite which 
revolved close to its surface it would have 
this particular rate of revolution. Many 
of Jules Verne's ideas have already been 
realized, and it is not outside the realm of 
possibility that a projectile may be fired 
from the earth with this parabolic velocity. 
Little advancement to the cause of science 
would be made by throwing a projectile to 
the surface of the moon or Mars. 


“Inventions” а Woman Wants 
By Mrs. CARRIE MONNETT 


OST inventors, being men, 
fail to realize many of the 
real necessities of women. 
Many inventions are still 
needed which tho simple in 

nature, would be hailed with delight by 
all housewives. Here are a few that 
have suggested themselves to me. If 
there are patents covering these ideas 
I do not know of it. For years I have 
taken a piece of coarse wire, twisted it 
around the center of a rolled magazine 
or newspaper, bent the other end into 
a hook and presto a model coat hanger! 
This not only makes a model non-rust 
coat hanger but is a clever way of pre- 
serving old magazines. Now I would 
like a cheap wire device fitting the same 
purpose that could be snapt on instantly. 
They would be very convenient in travel- 
ing, requiring small space, ready for im- 
mediate use and could no doubt be fur- 
nished very cheaply. 

The second idea is not so simple. You 
will please furnish me with an invention 
doing away with the necessity of wind- 
ing thread on the bobbin or shuttle of 
a sewing machine, where a spool of 
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thread may be used directly underneath 
furnishing the lower thread. An alter- 
native might be found in a standardized 
bobbin, adjustable, furnished to pur- 
chaser with thread upon it. 

I would also like a sewing machine 
needle fitted so as to be non-visible from 
the front. 

Again—a starch for starching clothes, 
already prepared, ready for instant use. 


We call especial attention of the fair sex to 
Mrs. Monnett's letter, and hope that all our 
lady readers will co-operate with us in con- 
nection with this matter. Our women are do- 
ing the hardest kind of work, particularly 
housework these days, and due to their unme- 
chanical natures as a rule prefer to drudge 
along in the same old humdrum way instead 
of turning inventors in order to lighten their 
work. 

Thus we find that the electric washing ma- 
chine, the vacuum cleaner, the electric iron, 
dish washers, and many others are not the 
product of women inventors, but have been 
designed or invented by men. This perhaps is 
as it should be because man after all is a better 
inventor and constructor. What we lack, 
however, is constructive advice from the 


women folk. The letter printed herewith 
proves this. If every woman would send in a 
letter to us telling us what particular job she 
wishes to be lightened, the publication of such 
a letter would probably result in some clever 
inventor solving the problem. We therefore 
invite the fair sex to send us suggestions as to 
what particular appliance they would like to 
have to make housework easier. Of course, 
we appreciate that every task cannot be made 
easy, and we hope that out fair correspondents 
should give the matter some thought, so we 
will not get too many impossible requests. 


For instance, there probably will never be 
invented a machine that takes a chicken, 
plucks it, cuts it apart, cooks or broils it with- 
out hand manipulation, altho we might come 
pretty close to it. Then again, no machine will 
ever be invented that will take baby and give 
it a complete washing and dress it for good 
measure. These are the things that we must 
expect to do even if the millennium of me- 
chanics and electricity has been reached. Now 
then, ladies, we hope to get some good letters 
from you. 


Please address all communications to 
“Editor, Housework Relief, care of this 
publication. 





NDOUBTED- 
LY one of the 
greatest, if not 
the greatest, 
handicap to 
any person is the loss 
of their sight. We 
may lose an arm or a 
leg or even both up- 
per or lower limbs, 


m 


Professors Chaffee and 
Bovie Recently Told Be- 
fore a Convention of the 
Optical Society of Amer- 
ica of the emarkable 
Experiments They Had 
Carried Out to Show the 
Electrical Properties of 
Sight. In Their Experi- 
ments a Frog Was Used, 
the Frog aving Been 
Chloroformed First, of 
Course, and by Making 
Many Delicate Tests It 
Was Finally Determined 
That Whenever the Ray 
From an Electric Flash- 
light Impinged Upon the 
Eyeball That an Electric 


Current Past Along the 
Optic Nerve to the Brain. 
mmmm————MRá 


but so long as we re- 
tain our vision, it has 
been proven by many 
heroic  unfortunates 
that optimism and é N 
cheerfulness as well Sui. 
as business abilities, 

can be developed and 

carried on just as well 

as by those in possession of all their limbs 
and faculties. Recently a very interesting 
scientific paper was presented before the 
Optical Society of America, by Professors 
E. L. Chaffee and W. T. Bovie of Har- 
vard University, on the electrical action 
of the human eye and optic nerve system, 
from which it seems apparent that when 
sufficient study and research has been 
made on the human eye, it will make it 
possible to replace defective eyes with 
artificial ones, which, electrically or other- 
wise, in conjunction with the optic nerve, 
will give us back the power of perfect 
vision. 

Until somebody donates an eye, how- 
ever, little more progress can be made in 
that direction, for it is necessary to de- 
termine the exact strength of the electrical 
current, which, flowing thru the optic 
nerve to the eye, renders it sensitive to 
light, and whether the strength of this 
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current varies in different individuals, or 
is a fixt quantity. Until recently, the op- 
ticians did not know what it was that en- 
abled the human eye to see. Recent ex- 
periments, however, have establisht the 
nature of the force, by definite proof that 
the optic nerve is nothing more nor less 
than an electrical power transmission line 
and that electricity is the genie behind the 
power of vision. 

Professors Chaffee and Bovie told the 
convention of remarkable experiments in 
which a frog had been used. The frog's 
eyes were removed from the sockets, leav- 
ing them still connected to the optic nerve. 
Then they connected an audion amplifier, 
such as is used in wireless telegraphy and 
long distance telephony, after which they 
threw a ray of light into the retina, and 
observed the reaction, which they were 
able to measure accurately. In this way 
they establisht the fact that the function 


$500.00 in Prizes in T 


CIENCE AND INVENTION 

probably was the first scientific 

publication in the country that 
started out giving various prizes to its 
readers. This custom originated with 
us almost ten years ago, when the 
magazine first started, and has been 
preserved right along. 

Today SCIENCE AND INVEN- 
TION offers more various prizes than 
any periodical, and these are all prizes 
that are within the reach of everyone. 
These are prizes where almost every 
reader can participate without straining 
his imagination or his faculties to a very 
great degree. In this issue will be 


found more prize contests than in any 
other issue, and the reader's attention 
is called to this particularly. This 
month there are over $500.00 in prizes, 
which will be found under the follow- 
ing headings: 

Bottle Contest—$100.00—See page 922 


Motor Hints Contest—$50.00—See 
page 928. 


How-To-Make-It Department—three 
prizes have been increased from $10.00 
to $50.00—See page 933. 


Wrinkles, Recipes, and Formulas 
Department—$5.00—See page 934. 


Radio Department, our great contest, 





xlass Eyes That "See"—A 
Possibility 


of the optic nerve is 
to supply the eye with 
electrical power. It 
now remains to ascer- 
tain the measure of 
that power in human 
beings, and this can 
be done by ехрегі- 
ment on a human eye 


Aum 
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Over Two Years Ago in 
This Journal, in an Ar- 
ticle by H. W. Secor, it 
Was Pointed Out, as 
Readers 


the Eyeball an Electric 
Current Past Along the 
Different Optic erve 
Fibres, and Finally Re- 
acted Upon the Sight 
Cells Located in the Rear- 
Central Part of the Brain. 
These Experiments With 


the Frog Prove the Fact 
Again. 
m——————————— 


with a living human 
being as the subject. 
When this is once ac- 
complisht, the opti- 
cians now believe that 
it will be possible to 
manufacture a syn- 
thetic eye, which, 
when connected with the optic nerve, will 
function as the natural eye does. 

The successful accomplishment of this 
feat, it is said, would virtually put an end 
to blindness, and restore sight to the 
thousands of blind thruout the world, 
with but few exceptions. Blindness, it is 
said, whether hereditary or due to acci- 
dent or disease, is, in nearly all cases, 
caused by some defect or injury to the 
eye itself, and not to the optic nerve. Most 
blind people, the opticians assert, have 
perfectly normal optic nerves, which, if 
fitted with eyes in good working order, 
would perform satisfactorily. In such 
cases, it would only be necessary to make 
a pair of eyes for the patient and con- 
nect them up with his optic nerves, just 
as a telephone is connected, and send 
him home happy with perfectly good eyes. 
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his Issue 


"THE SIMPLEST RADIO OUTFIT" 
—$300.00—See page 937. 


Scientific Humor—First prize $3.00, 
twenty $1.00 prizes—See page 943. 


In addition to this, note that 
SCIENCE AND INVENTION pays 
the highest rates for contributions of all 
sorts. Ordinary contributions are paid 
for at the rate of one cent per word, 
and we have paid as high as three cents 
per word for special experiments, or 
special articles containing novel and 
scientific information. 


The Editor is always glad to receive 
such contributions for consideration. 
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Explosives to Be Fired by Music 
By ARTHUR KAYE 





plosives now being tested by Gov- 

ernment authorities employs sound 
waves to set off the shell. This amazing 
process of exploding shells, deep-sea 
mines, and other eruptive war contriv- 
ances, as well as thé more peaceful ex- 
plosives of peace times, has been advanced 
by Major Harold C. Woodward, late of 
the United States Army. 


T latest theory for discharging ex- 


Undoubtedly this opens up many possi- 
bilities. Instead of the present cumber- 
some and dangerous methods of exploding 
mines, the future may see the task sim- 
plified, so that a band playing “Nearer, 
My God, To Thee” on the deck of one 
battleship may blow the enemy’s flotilla 
to smithereens! 

However, Major Woodward is entirely 


serious about 
the matter. In 
explaining it he 
said: 

“To the av- 
erage layman 
there is abso- 


m the e Eng We 
See E 


апа 
Detonating Explo- 
sives by Means 
of Musical Notes 
Sounded from a 
Bugle or Other 
Musical Instru- 
ment instead of 
Having Recourse 
to the Usual Elec- 
tric Dynamo or 
Battery Wired to 
the Firing Caps. 
Major Harold C. 
Woodward, late of 
the U. S. Army. is 
the Sponsor for this 
Interesting Scien- 
tific Method of Ex- 

loding Powder 

hich Will Find 
Many Useful 
Applications in 
Blasting as Well as 
in Military and 
Naval Operations. 


О munt umm 


lutely no con- 
nection between 
music and high 
explosives. 

“Yet research 
work of recent 
years in the de- 
tonation of high 
explosives clearly brings out a sympa- 
thetic connection between the vibrating 
waves of a musical instrument, the de- 
tonating waves of a musical instrument 
and the detonating waves of the various 
fulminates. 

“This may be simply explained thus: 

"A high explosive is one in which 
the various atoms composing a molecule 

(Continued on page 977) 


New Subway Turnstile 


EW York City's railway system is 
to be found chiefly in its subways. 
These subways carry about one-half 
of New York’s entire population every 
day. Heretofore it has been necessary 
that the passengers line up in front of a 
ticket window, push their bills or coins 
thru the window and receive the proper 
tickets. These tickets are the passes 
which are then dropt into a box guarded 
by a ticket chopper. 
This system has been in vogue for such 
a long time, that passengers were begin- 
ning to wonder whether or not an im- 


provement would ever take place. For- 
tunately for the traveling public, the 
Interboro Rapid Transit Company has 


been studying the system for several years 
and has finally evolved a gate, which is an 
impassable barrier to any passenger at- 
tempting to enter the subway station, un- 
less he first drops his nickel in a slot 
provided for the purpose. The same gate 
or turnstile permits of the free exit of the 
travelers. 

At some stations where no tickets were 
used, a sort of turnstile gate had been 
in constant operation, but it was impera- 
tive that the ticket ag@nt unlocked the 
gate by pressing a lever with either his 
foot or his hand, before the passenger 
could pass thru. lf the passenger were 
in just a bit of a hurry, and the ticket 
agent a trifle slow, a very unpleasant col- 
lision resulted as the passenger rammed 





Google 


the gate. With the present gates, such 
a condition is absolutely impossible. A 
nickel having been dropt into the slot, the 
gate may be turned by a pencil held in 
the fingers. Hence it has been nicknamed, 


the feather-weight pressure gate; be- 
cause, figuratively speaking, very light force 
is required for its turning. Now when- 
ever a traveler, who has occasion to use 
(Continued on page 946) 





Photos Above Show a Close-up as Well as a Чепегар View of the New Subway Turnstiles Being 


Installed in Subway Stations. 
Automatically Passes You Thru to Trains Wh 


“Your a is 


Ticket"—No Ticket is Required. The Gate 


en the Nickel is Deposited in the Box, and it Will Pass 


Outcoming Passengers without a Coin Being Deposited. 
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This New Railroad Torpedo Has a Triple Action—It Appeals to the Three Senses, Smell, reg 
a 


and Sight,—so That it is Doubtful if an Engineer, 


Unless He Happened to Have Fainted or Died 


His Post, Could Pass Such a Signal Without Heeding It. 


Effect of Phosphorous Bombs 


The accompanying photograph shows 
the remarkable effect of a 100-pound phos- 
phorous bomb, dropt from a plane, and 
striking the fighting top, i. e, the crew's 
quarters atop the steel mast of the battle- 
ship and from which position all the im- 
portant sighting and range-finding occurs 
in locating accurately the enemy target. 
If under actual battle conditions, a bomb- 
ing plane dropt a phosphorous bomb of 
this description so as to explode near the 
main top, it would have burned and killed 
the entire fire-control crew stationed 
there. 

The day of the bombing plane in naval 
maneuvers is just beginning to dawn. 
Many naval experts still hold strongly to 
the idea that the ship of the line is the 
big factor in the sea battles which may 
be fought tomorrow, but the aviation ex- 
perts have proved, at least in part, that 
they can drop bombs on ships in motion 
more accurately than they can when the 
target is standing still, and, moreover, they 
can wreak tremendous havoc 
on any ship by dropping 
bombs filled with high ex- 
plosives heavier than have 
been used heretofore; and 
who shall gainsay 
them the important 















points which they 
endeavored to prove 
in the recent Army 
and Navy bombing 
tests on old -war- 
ships? 

One naval expert 
challenged the men 
of the air with the 
A 100 Pound Phosphor- 
ous Bomb Striking the 
Main Top. It ould 
Have Burned and Killed 
the Entire Fire Control 
Party Stationed There in 

Battle. 
argument that in the 
future naval battle, 
even if it occurred 
tomorrow, the bomb- 
ing plane would 
never get within 
10,000 feet of the 
modern warship. 


ninm 


, Hereisa new 
invention that 
will bring cheer 
to the heart of 
every motortst, 
for with this 
simple device 
and the system 
employed by its 
inventor for re- 
claiming worn 
automobile tires 
many hundred 
miles can be 
obtained from 
old shoes you 
A Worn ‘‘Shoe,” as Motorists 
Have Come to Call a Tire, Need 
no Longer be Sold to a Junk- 
man fora ‘‘Song.” a Texas 
Inventor Has Found a Most 
Practical Way of Getting Maximum 
Wear Out of a Tire Long After it 
Has Become Useless for Everything 
Else. The Invention Calls for a 
Tire Being Cut Into Strips About 
Two Inches іп Width and With 
Specially Cut Wire the Strips are 
Built Into Caterpillar Retreads. 
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Stops Engine 


This new track signal, a threefold sig- 
nal torpedo, is one of the latest safety 
devices to be put into practical use. It 
has been adopted by the Canadian Pacific 
Railway. The appliance is superior to all 
others in that it gives warning thru three 
senses—sight, hearing, and smell—instead 
of thru sight or hearing alone, as do other 
signals. This new torpedo is impervious 
to heat, cold, and moisture, and is clamped 
to the rail by flexible steel bands that 
hold it firmly in place. When exploded 
by a passing train, it gives warning by a 
brilliant flare, a loud detonation and a 
pungent odor. 

This track signal, in the form of a 
special explosive torpedo, is certainly a 
marked step in advance in this class of 
signaling devices, but the railroad trains 
of tomorrow will, we feel quite certain, 
not be dependent upon any form of signal 
which relies upon the human senses as a 
part of its working arrangement. What is 
really wanted is a good automatic train 
stop, which will cut off the steam or elec- 
tric motor current on electrified railroads, 
and will also apply the brakes, when an- 
other train is in the block ahead, or when 
washouts or defective rails may lie just 
ahead around a blind curve, or perhaps 
hidden by a fog. 





Reclaiming Worn Tires 


were going to throw on the junk pile. A 
worn shoe, as motorists have come to call 
a tire, need no longer be sold to a junk- 
man for a song. A Texas inventor has 
found a most practical way of getting 
maximum wear out of a tire, long after 
it has become useless for everything else. 
The invention calls for a tire being cut 
into strips about two inches in width, and 
with the use of specially cut galvanized 
wire, the strips are built into caterpillar 
retreads, The saving in partly worn shoes 
by this over-tire method is winning popu- 
larity for it among motorists of ordinary 
income. М 

The old shoe ог shoes are cut into strips 
about two inches wide by means of the 
cutter shown in use by the man in the 
picture, and these are afterward put in 
place around either an old or new shoe, 
and retained in this position successively 
as built up by Wneans of the wire con- 
nections, in the manner indicated in the 
illustration. 

Some motorists arrive at this result in 
a somewhat different way. i. e, by using 
an oversize shoe over the standard shoe. 


Automatic Control of Motor Boats 


NE of the wonders of the present 
day: has been the control of a 
motor boat going under its own 
power without a soul on board and 
governed from the shore by wire- 
less. We have seen boats started from 
the shore, pursue a devious course as de- 
sired, and return to the pier, the control 
being exercised by a radio operator on 


The Photographs Below Show 
the New inkley Electro- 
mechanical Ce trol System 
Applicable to i oats. Tanks, 
Automobiles or Aircraft. The 
Principal Directing Unit in 
Mr. Winkley’s Control Ma- 
chine is a Gyroscopic Co: 
pass: No Ra- 
dio Waves Are 
Necessary to 
Direct Course 


Which the 
Shi Is to 
Follow. 


the shore. But now we are going a step 
beyond that and the Winkley mechanically 
controlled boat is put adrift without a soul 
on board, with no wireless control from 
shore. She goes from right to left, fol- 
lows a devious channel, evades buoys and 
shoals, and can work her way into a 
difficult harbor, entirely automatically. 
There are four divisions or mechanisms 
in the Winkley apparatus. The navi- 
gator has to take cognizance of the direc- 
tion of the course, so the first mechanism 
is a compass box with a gyroscopic com- 
pass within it. This gives the direction 
and Mr. Winkley has provided apparatus 
constituting another division of the me- 
chanism which part he terms a steering box. 
By means of this the course is changed to 


right or left as predetermined before the. 
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How-to-Make-It, $30.00 in Prizes... 
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$100.00 “Uses for Old Bottles" Сопќеѕё................ see page 922 


Motor Hints, $50.00 Prize Сопќеѕї..................... see page 928 





or Aircraft 


boat leaves the shore and this is the sec- 
ond part of his mechanism. Now that con- 
trol of the direction of movement and 
the power of changing it at any time is 
provided, the length of each course has 
to be fixed in advance. This is done by 
another of the mechanisms which is called 
the timing Бох. These. three take care of 
a craft moving on the surface. The boat 


















is held to her course by the compass box. 
The length of each course is determined 
and new courses are arranged by the com- 
bined action of the timing box and the 
steering box. Mr. Winkley is prepared 
to send the boat out in the densest fog 
on a devious, predetermined course and 
bring her back and he has already given 
some remarkable demonstrations of this 
automatic steering. 

It can be seen how applicable this ap- 
paratus would have been in the blocking 
of the harbor of Zebrugge during the 
World War. Mr. Winkley, with a map 
of the harbor before him, would have set 
his apparatus to steer an unmanned ship 
into the mouth of the harbor, to be sunk 
across the entrance. There would have 
been no crew on board and no loss of 
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WHERE TO FIND THE $500.00 PRIZE CONTEST 


Wrinkles, Recipes and Formulas—$5.00 Paid Monthly for the Best 
Ayini Е eus ts: Бүк A AN a Ta aN see page 934 


Simplest Radiofone Receiving Set, $300 Prize Contest.. 
Scientific Humor, $23.00 in Prizes Paid Every Month for the Best 


Wrinkle ........ 


see page 933 Jokes... 
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life would have been involved. In the 
Spanish-American War, Mr. Winkley 
would have duplicated Hobson's feat and 
would have put a ship across the bottle- 
neck and would have shut up the Spanish 
fleet, without risking the life of a single 
man on board the blocking vessel. 

The possibilities seem endless and their 
extent is shown by some very remarkable 


This Automatic Ship 
Steering Device Does 
Not Weigh More Than 
100 lbs., and It Will 


Operate Successfully, 
the Inventor Claims, 
Even the Largest Bat- 
tleship. Mr. Winkley, 
the Inventor of 
This Remarkable 
Machine, Is Seen 


Plotting a Course 
on the Instrument 
at Lower Left. 


et} 
Photos © by Keystone, 
trials which have been made during the 
last few years. 
We now have to speak of submarines 


and airplanes. For their use Mr. Winkley 
provides the fourth mechanism, the stabiliz- 
ing box, for submarines and airplanes are 
in delicate equilibrium, and Mr. Winkley 
takes care of that with this fourth piece 
of his apparatus. 

Of course the calculation of the course 
requires accurate knowledge of the chart 
and of the tidal effects; these being given, 
the navigator can lay out the course he 
desires the boat to follow and it will do 
it undeviatingly. 

The compass box is the mechanism that 
keeps a constant base line from which 
the navigator can deviate his course. 

(Continued on page 976) 
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see page 943 
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Letters Stand Stillon 
Whirling Disc 


The disc on which are projected the 
texts of different advertisements and turn- 
ing at high velocity gives the illusion of a 
fixt image. This is a method of adver- 
tising which has had great success in 
America. The different texts of the ad- 
vertisements are written on a black disc, 
which a small electric motor turns at very 
high velocity (for example, 3,000 turns 
per minute). On the other hand, a plate 
of copper attached to the shaft of the mo- 
tor brings two brushes into electrical con- 
tense ——€——cCOÓÉSA—— 
This Advertising Sign Is Something Quite Out 
of the Qrdinary. As You Pass Before the 
Show Window Your Attention Is Attracted to 
a Sign Which States That the Black Disk You 
See in the Window Is Spinning at 3,000 Revolu- 
tions Per Minute. When the Luminous Rays 
From the Special Lamp Flash on the Disk, the 
Letters or Words on the Disk Will Appear Sta- 
tionary, Due to the Synchronous Interruption 
of the Light Rays Provided By the Special Ar- 
rangement of Brushes and Revolving Copper 
Segment Secured on the Shaft of Motor. 

1—Electric Motor. 2—Plate of Copper Con- 
necting the Two Brushes Electrically at Every 
Turn of the Motor. 3—Discs on Which are 
Written the Different Advertisements. 4—Pro- 
jector. 5—Lighting Tube. 6—Storage Battery. 

7—Induction Coil. 


tact 3,000 times a minute. The electric 
circuit thus closed comprises a battery 
which supplies current to the primary of 
an induction coil. This supplies a special 
lamp, which consequently is lighted 3,000 
times a second. With the luminous rays 
directed on the whirling disc, the writing 
on it will appear stationary. With every 
turn the same text passes the same place, 
and if light is thrown on it at this instant 
the text will appear stationary, and the 
faster the disc turns the better will be the 
illusion. The progress of science is being 
applied more extensively every day to new 
commercial problems. 
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Making Old Pictures 
Young Again 


The French Academy of Sciences has 
studied a report of M. Pierre Lambert on 
the use of polarized light in examining 
old pictures. The apparatus comprises the 
projection lantern B. A lens L brings the 
rays into parallelism for their passage 
through the polarizing prism N; a lens 
L? spreads the pencil of rays so as to il- 
luminate the picture L. The rays which 
reach our eyes under these conditions are 
two kinds: the first, the rays reflected by 
the surface of the varnish, which are in 


A French Scientist Has Recently Studied the 
Action of Polarized Light When Used to Exam- 
ine Old Oil Paintings. It Is Claimed That 
in This Manner Old Pictures Can Be Observed 
Thru the Special Device Here Shown, With All 
Their Original Color Values. The Photograph 
and Diagram at the Right Show the Apparatus 
Used in the Laboratory of Physical Research 
of the Sorbonne at Paris. The diagram in the 
Lower Part of the Picture Shows the Apparatus 
Set Up for Viewing Oil Paintings With Polar- P 

ized Light, "B" Being the Lantern; L, and L! ; 
are Focusing Lenses; “N” is a prism, and “Р” 
Is the Picture or Oil Painting. he Small De- 
tailed Insert in the Upper Right Hand Corner 
Shows the Simple Device Used to Hold the 
Two Nicol Prisms “М”, Held Before the Eyes 
in Viewing the Painting. It May Be Set for 
Any Distance Between the Prisms, as the Two 

Strips are Pivoted at One End. 
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great part polarized; second, the rays 
which are depolarized by diffusion on the 
surface of the materials comprising the 
paints. If one can extinguish the polar- 
ized rays, by placing between the picture 
and the eye a Nicol prism, only the useful 
rays will traverse the prism; thus lighted, 
the pictures reassume their strength. 

The observer is using a pair of Nicol 
prisms to look thru. In the lower right- 
hand corner the mounting of these prisms 
N is shown. 


uu Bua 








920 


os» Google 











New Balancing Machine for Testing Auto Engine Crank-Shafts. 








Balancing Huge Ship Propeller so as to Eliminate Vibration. 


Vibration—The Energy Waster 


power, which are wasted every day 
in all sorts of machinery from the 
largest steam turbine, or dynamo, 
down to the ubiquitous Ford automobile. 
Very few motor car owners, perhaps, real- 
ize that if their engine is out of balance 
when rotating at its normal speed, a con- 
siderable percentage of the horse-power 
they thus obtain is wasted in this fashion. 


IBRATION accounts for hundreds, 
and even thousands of horse- 


In plain language, vibration is one form 
of energy; it takes so many foot-pounds 
every minute to keep a piece of iron 
vibrating, every oscillation takes power. 
Almost everyone has noticed, undoubtedly, 
the balance weights placed on locomotive 
driving wheels, which act in such a man- 
ner that the two wheels and the axle on 
which they are mounted will stay in any 
position in which they may be placed upon 
two perfectly level knife edges. The 


simplest example of balancing a rotat! 
machine is perhaps exemplified by the | 
dinary electric desk fan. In balanc 
the motor armature, shaft and fan bla 
two parallel knife-edged tracks are leve 
in all directions, with a spirit level, a 
the armature and fan being rigidly secu! 
to the shaft in the position which they : 
to have when rotating, are placed upon 
knife edges. A small strip is cut from ' 
(Continued on page 981) 


New Self-Lubricating Bearing 


Development of a new bearing material 
which is a mixture of high grade bronze 
and grafte, having self-lubricating qual- 
ities of a high order, has recently been an- 
nounced and has been subjected to various 
successful tests under service conditions. 

The new material, known as Genelite, 
contains grafite amounting to 40 per cent. 
by volume of the whole mass. Fig. 1 
shows the comparative volumes, the small 


tube representing the amount of grafite 
actually present in the large rod of gen- 
elite. Tests have shown a high degree of 
porosity, the bronze of the mixture being 
able to absorb as much as 2% per cent. of 
its weight of oil. Fig. 2 is a piece of ap- 
paratus set up to show this feature of the 
material. Oil from the upper beaker is 
siphoned into the lower thru the rod of 
genelite and the woolen wick, by capillary 


2 4b. 


attraction in both. This characteristic 
made use of in high speed applicati: 
where oil is applied to the outside of : 
bushing and carried thru to the bear 
surface by capillary attraction. Anot! 
characteristic 1s that the bearing ne 
seizes, or freezes; the metals of the sh 
and the bearing never flow or weld 
gether. If a bearing sticks, owing to : 
(Continued on page 978) 
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+ 
THREE MAIN BABBIT BEARINGS 





2-Siphoning Oil Thru Genelite Block, 
Showing Great Porosity. 
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3-Improved Wearing Qualities of New Bearing Metal, Compared to Babbit Bearings. 1-Grafite in Genelite, Ab 
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$100.00 Bottle Contest 


HAT do you do with your old 

bottles? Throw them away, no 

doubt. 

reminded: of this when a milk 

bottle, intended for the cat, came 
sailing thru his bedroom window the other 
night, and not only disturbed his sleep, but 
his equanimity as well; in fact, to such an 
extent that he vowed then and there that 
empty bottles hereafter should become 
veritable treasures. The present article 
shows that he is in earnest with his good 
intentions, 

As mentioned above, the average man 
or housewife throws away old bottles that 
are of no further use, be they of the 
variety that once contained milk, patent 
medicines or the now forbidden “hootch,” 
ink, etc, etc. Bottles, we hardly need 
mention, come in all sorts of shapes and 
sizes. They are always made for one 
purpose, namely, to act as a container for 
fluids, pills, etc. But the editor, on that 
memorable night, could not help wonder- 
ing whether there really was no other 
practical purpose that science and the in- 
ventor could bring forth to use these 
bottles for. 


The editor was forcibly 
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E have attempted to show on 
]? this page a few ideas of what 

can be done with bottles. 
The other day the editor noticed one 
of the new popular, silk-clad dolls for 
decorative purposes about the house, 
made by a lady of his acquaintance. 
The lower part, which made up the 
hoop skirt, was nothing: but a milk 
bottle all nicely covered with silk, as 
shown. An electric lamp placed in- 
side the bottle produces a beautiful 
effect. 











FIRST PRIZE... ovs $50.00 in gold 
SECOND PRIZE......... 20.00 in gold 
THIRD РЕІ2Е......... 15.00 in gold 
FOURTH PRIZE......... 10.00 in gold 
FIFTH  PRIZE......... 5.00 in gold 

TOTAL i 5 1g *. ..$100.00 in gold 


When the editor was a boy he once 
made a musical instrument called a 
“Carillon” This is nothing but a 
rack, which has suspended from it 
clear glass wine bottles, cach bottle 
filled to a different height with wa- 
ter. If you have enough bottles you 
can play a tune just the same as ona 
xylophone, merely by striking each 
bottle with a small wooden hammer. 
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DARK ROOM 


LANTERN 


DOLL LAMP 


TURKISH PIPE 


Old Bottles!!! 


Light Ma 
Ever Smoked. 


Number of Corked Bottles Secured to a Belt. 


What Do You Do With Them? 
But Here Is a Chance to Earn Some Real Money for a Little Spare Time Thought on the Subject of Using Old Bottles for Practic 
Half a Dozen Practical Ideas are Shown Here as a Starter for You. 
Be Set Inside of It, Giving an Artistic Decoration for the Boudoir or Parlor Table. 
3—Photo of Dark Room Lamp Comprisin 
a Set of Bottles, Each Filled With Water to a Different 
6—Insulating 


SwIMMING BELT 


Ho, Hum. 


but would have to be quite original. Not 
all cases where a bottle is filled with a 
liquid would be ruled out. We have shown 
on this page a bottle filled with a red 
liquid, it also containing an electric lamp. 
The combination is for a photographic 
developing room. Here, you see, is a 
combination where the bottle is a con- 
tainer, not only for a liquid, but for a 
lamp as well. Such a combination would, 
therefore, be allowable. 

Bear in mind that the first prize will be 
given to the contributor who sends in an 
idea that proves to be, in the eyes of the 
judges, the most practical. Remember that 
we want PRACTICAL ideas, and many 
practical objects can be made from “old 
bottles. It is a test for your ingenuity 
to find the best one. 

It is not absolutely necessary that a 
model of the idea be submitted with your 
entry, but if the idea is complicated, and 
cannot be clearly exprest either in a 
drawing, or photograph, in that case a 
model would be desirable. 

In all events, a complete sketch must be 
furnished by the contestant, a good clear 
photograph being very desirable. No 
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What Is the Use of Tr$ing to Do Anything With Them, You Probably Will Say, 


Purposes. 


1—A Doll’s Head and Dress are Placed Over a Milk Bottle, and an Electric 
2—A Turkish Pipe Giving the Sweetest Smoke You 
Electric Light Suspended in Red Solution Inside Bottle. 4—Musical Carillon Made From 
eight to Give the Successive Notes of the Scale. 
latform for Electrical Experiments Made From Four Bottles and the End of a Pack- 


5—Swimming Float Made From a 


ing Box; Also How Antenna Insulators Can Be Made From Bottles. 


We have attempted to show on this page 
a few ideas of what can be done with 
bottles. The other day the writer noticed 
one of the new, popular, silk-clad dolls for 
decorative purposes about the house, made 
by a lady of his acquaintance. The bottom 
part, which made up the hoop skirt, was 
nothing but a milk bottle all nicely cov- 
ered with silk, as shown. 

When the editor was a boy he once 
made a musical instrument called a 
Carillon. This is nothing but а rack, 
which has suspended from it clear glass 
wine bottles, each bottle filled to a dif- 
ferent height with water. If you have 
enough bottles you can play a tune just 
the same as on a xylophone, merely by 
striking each bottle with a small wooden 
hammer. 

But why go further? The illustrations 
shown on this page explain the idea. We 
are so sure that our readers will think up 
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wonderful things to do with old bottles 
that we are offering this prize contest in 
the hope of finding real uses for discarded 
bottes, 


RULES OF THE CONTEST 


Only ideas for using bottles for other 
purposes than what they were intended 
for can be considered. In other words, we 
cannot consider ideas wherein bottles are 
used purely as containers, as, for instance, 
filling with different solutions or materials. 
Such ideas are obvious. 

No ideas involving bottles used as 
chemical glassware can be considered, as 
it is obvious that almost any bottle can be 
easily converted into a chemical bottle, and 
many bottles are so used now. If, how- 
ever, the contestant sends in a novel chem- 
ical experiment that employs a bottle in 
a new way, such an idea will be considered, 
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manuscript entered in this contest can be 
returned. We reserve ourselves the right 
to publish all worthy ideas that do not 
win a prize by paying regular space rates. 

In publishing the various ideas all rights 
revert to the publishers. Use only one 
side of the sheet when writing, and use 
ink or typewriting. No penciled matter 
will be considered. 

More than one idea may be entered by 
contestants. The contest is open to 
everyone, except manufacturers already 
producing articles made by incorporating 
a standard bottle into their device. All 
prizes will be paid upon publication. 

This contest closes at noon, March 15th, 
and all entries must be in at that time in 
order to be qualified. Should two con- 
testants submit the same idea, the same 
prize will be paid to both. Address all 
communications to Editor, Bottle Contest, 
care of this publication. 





Engineer 





The Spider 
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Most of us have now and then marveled 
at the wonderful skill of the spider in spin- 
ning his nets at almost every conceivable 
spot, some of the nets and suspension lines 
being works of real ingenuity. 

You have probably also noted how 
quickly the spider's net dries up in the 
morning, while the dew still hangs heavy 
on the trees and flowers, this being due to 
the fact that the spider shakes his nets early 
in the morning. One of the most ingenious 
accomplishments of the spider was, how- 
ever, observed this summer just outside a 
large electric factory in Vasteras, Sweden, 
where a spider had strung a suspension line 
Írom the web over a tree branch and down 
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to a small stone on 
the ground, as 
shown in the pic- 
ture. The stone not 
being so heavy but 
that it could be lift- 
ed with the line, it 
was thus observed 
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Did You Think That a 
Spider Would be Wise 
Enough to Secure a 
Cord to His Web, To- 
gether With a Weight, 
as Shown in the 
dm at ane 
ereby 
ness in the Strands of 
the Web Would be Ta- 
ken Up? But Such is 
the Case, However. 
that when the tree 
branch swayed due 
to the action of the 
wind the line glided 
along the branch, 
lifting the stone апа 
á thus keeping a fairly 
constant tension on the net without breaking 
the line or thread.—Guston E. Jansson. 


“SOME” SHORT-CIRCUIT 


OME few years ago while the writer 
was operating a switchboard for a 
northern New York power company, 

we had a terrific short-circuit on one of 
our Troy feeders. 

It blew up the oil switch, setting the oil 
on fire and filled the station with smoke. 

The load dispatcher sent out linemen 
to locate the trouble if possible. It was 
soon done, a livery stable, about four 
blocks from the station, had been opening 
baled hay in the hay loft and one of the 











“Some” Short-Circuit 


men tried to save time by throwing the í 
wire out of the window and succeeded in 
throwing it across the 12,000-volt line. 
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The Trouble Man for an Electric Central Station 
Reported Line Trouble as Follows :—*'Short-Circuit 
Caused pd Some One Throwing an Empty Bale of 
Hay on the Line," Instead of Stati: hat it Was 
Simply the Wire, and not the “Hay” Also. 


The load dispatcher who was usually a 
very precise man, slipped a cog in making 
out his report this time, for the Glens 
Falls office was dumbfounded when looking 
over his report to find the cause; they 
noted that it was caused by "Some one 
throwing an empty bale of hay on the 


line." 
Contributed by A. G. HARRIMAN. 


Am Electric Chanticleer Proclaims the "Morn 



















ELECTRIC CAT-A-PULT 
FOR NOCTURNAL 
SERENADERS 


(27 
TANK OF ICE WATER T] 
CONNECTS WITH 9 
EYE OPENER à A 
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SENSITIVE DIAFRAM 
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LOUO TALKER SAYS:"HEY,GET UP!-DO YOU 


WANT TO SLEEP FOREVER" ANO SINGS 
LULLABY.ON RETIRING 


MOSQUITOS & FLIES 
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ELECTRIC SHOE ~» | 
SHINE APPARATUS | 


In Rostand's Famous Play, **Chanticleer," a Barnyard Rooster Proclaims the Morn in Loud and Lus 
Especially Intended for Those Who are Perpetually Late at the Office or Factory. 
Electric Shoe-Shiner, but if There Is Anything Missing, We Give You the F 
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Tones, but Here is the Very Latest Conceit in Scientific 
e Belieye Eye 
ull Privilege of Adopting It on Your Own'Bed Without a 
ontrolled Collar Button Retriever, a Real Masterpiece, and, for the Old Maids—Pipe the Sure-Fire Burglar 


thing is There, Friends, Even Down to an 
Royalty Fees. Do not Over- 


ocater and Annihilator. 


Science 
INGENIOUS ASTRONOMICAL 


MACHINE 


Working in a little private workroom 
fitted up as a workshop in the top of his 





















The Remarkable Astronom- 
ical Model Shown at the Left 
Reproduces Accurately, it is 
Said, the Movements of the 
Sun, Moon and Earth. 
ТТТ 
A Very Novel Gyroscope is 
Shown in the Photo Above; 
Upon Moving the Two Han- 
dles Held Between the Fingers 
in a Circular Direction, so that 
One Set Turns to the Right 
and the Other to the Left, the 
Gyro Revolves About the Piv- 
ots in a Forward Direction. 
amni nummum rnnt 
Automatic Garage Door. 
Opened and Closed by the 
Weight of the Car. 








house at 43 Fellowes Road, London, 
England, Dr. William Wilson has per- 
fected a wonderful astronomical model 
which with mathematical accuracy repro- 
duces the movements of the sun, moon, 
and earth. With this model it is possible 
to demonstrate the nature, number and 
character of the eclipses possible in any 
year, to illustrate such obscure points as 
the retrograde motion of the moon's modes 
and the forward motion of the line of 
apsides of the moon's orbits. The photo 
shows Dr. William Wilson with his as- 
tronomical machine. 


Motor Sleigh 






Here is a Motor-Sleigh I Devised and Built 
Last Winter. The Front and Rear Ends are 
on Runners, the Front Ones Being Built on 
the Regular Wheel Hubs and then Slipt on 
to the Spindles Like the Wheels, Steering 
in the Same Manner. A Wide Flange is 
Built Part Way Up on to the Front Runners 
to Keep the Front End from Sinking Too 
Deeply in Loose Snow. The Drive Shaft 
has Been Shortened as Much as Possible, 
in this case to 8", to Permit Plenty of Engine 
Weight to Come on to the Drive Wheels. The 
Hind Runners Take Part of the Weight, 
but Where More Traction is Needed, There 
is a Lever for Lifting These Hind Runners 
синет, Off the Snow, Thus Transfer- 
ring the eight to the Drive Wheels.— 
Contributed by Dr. E. W. DeLong. 

The Two Photographs at the Center and 
Extreme Right Show a Child Using Mr. 
Victor Hansen’s Clever Invention, Which 
Should Aid considerably in Teaching Any- 
one to Write. There are Three Aluminum 
Letter and Кге Strips. The Strip De- 
sired is Placed Over the Edge of the Pad, 
and After Tracing a Letter with a Pencil 
Point on the Aluminum Several Times, the 
Student Writes It on the Pad Paper. 
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NEW GYROSCOPIC THEORY 


In the photo herewith we see a rather 
novel stunt and possible explanation of 
the gyroscope’s peculiar action. Upon 
moving the handles, in a circular direction 
so that one side turns to the right, and 
the other to the left, the gyroscope re- 
volves about the lateral pivots in a for- 
ward direction. By shifting the mové- 
ment of the handles so that the motion is 
exactly opposite to what it was previously, 
the gyroscope turns in the opposite direc- 
tion, even tho it is rotating all the while. 
The holes along the rim enable the in- 


Wrinkles 


ventor to locate the handles anywhere 
along this surface and diametrically op- 
posite each other. The only difference to 
be noted with regard to the change of the 






















position of the handles is that the move- 
ment is much more rapid. The inventor 
claims that he has invented a fourth force 


derived from three other forces. From 
the movement of the right hand and the 
movement of the left hand, together with 
the movement of the flywheel of the gy- 
roscope, all of which are constantly ro- 
tating, he says that he obtains a fourth 
movement of the entire mass of the gyro- 
scope which rotates at right angles to the 
axis if the handles are placed in the posi- 
tion illustrated, or at various other posi- 
(Continued on page 987) 
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Fortunes from Little Things 


By CHARLES FREDERICK CARTER 


c ELL, Gillette, how's the razor?" 
For six weary years King Camp 
Gillette, a traveling salesman, 


had to endure this sneering salu- 

tation from the numerous breed 
of smart Alecks. It served him right, for he 
had no business to let any one know he was 
so foolish, as to imagine he could improve 
the good old razor, with 
which.. mankind had 


No. 8. Marvelous 
Tale of the Safety 
Razor 


to apostrophize it in language befitting the 


provocation, when he suddenly became 
transfixt with joy. 








shaved itself, or had 





been shaved, ever since 
Adam first sprouted a 
dusky down on his 
upper lip. 

Not many yearslater 
the tune changed to, 
"Gillette, Old Man, 
why didn't you give me 
a chance?" You see 
it turned out that the 
smart Alecks were 
wrong, as they usually 
are, and that Gillette 
could, and did, im- 
prove the razor very 
much, indeed. In fact, 
his safety razor proved 
to be the biggest little 
thing ever turned out 
of the patent office, 
earning net profits of 
$4,500,000 a year less 
than seventeen years 
after the first steps had 
been taken to form the 
first company to man- 
ufacture it, while the 
business was then, and 
still is, on the increase. 
Altogether the story 
of the Gillette Safety 
Razor constitutes one 
of the most fascinat- 
ing of all the wonder 
tales of business. 

It is rather a nice 
question to decide 
whether Gillette іп- 
vented the razor on 
purpose or not. He 
was wild to invent 
something that would 
make money, but he 
didn’t care whether it 
was an automobile tire 
chain or a combination 
collar buttoner and 
tooth-pick, or what it 
was. He was traveling 
for the Crown Cork and 
Seal Company, manufacturers of the bottle 
cap descri in the first article in this series; 
and he had formed a firm friendship with 
William Painter, the inventor of the bottle 
cap. Gillette had invented a number of 
things which had made money for others, 
but none for himself, for he had not yet cut 
his eye teeth. One day Painter said to him, 

“Gillette, you are always thinking and 
inventing something, why don’t you try to 
think of something like the Crown cork, 
which when once used must be thrown away 
and the customer keeps coming back for 
moré?" 

From that hour the idea of inventing 
something cheap which would have to be 
thrown away when once used and replaced 
by a new article became an obsession; yet 
nothing happened for some years. 

One summer morning in 1895, when Gil- 
lette was forty years old and was becoming 
fed up on traveling, he prepared to shave 
himself. The razor was so dull he could not 
tell back from edge until he took a chance, 
when it bit, gouged and scratched so sav- 
agely he knew he had guest right. He held 
the old thing off at arm's length intending 





Shavers, in 
Useful and Extremel 
Device Has Made a 

Its Inventor—Mr. 


the Safe 
Researc 


Inventions, 
Considerable 


Size of the Instrument, 
Had to Be 


Average Man Looked 


The Name of Gillette is Synonymous with 
the Safety Razor in the Minds of Many 
Fact so Many, That This 


King Camp Gillette. 
Like Many Other Small Yet Necessary 
in Perfecting Not Only the Shape and 
Made Before the Blades 
Finally Proved Entirely Successful. 
Was Not So Many Years Ago When the 


When You Said ''Safety Razor." 
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Efficient Little 
arge Fortune for 


Razor Required 
and Experiment 


But Special Steel 
It 


Askance at You 


Before his mind's eye floated a vision of 
the Gillette Safety Razor substantially as it 
is today; for it has never been changed in 
form or principle involved, but only in re- 
finements. Without stopping for breakfast 
he hustled out to a hardware store in Boston 
and bought some pieces of brass, some steel 
ribbon such as is used for clock springs, a 
hand vise and some files. Then he went 
back to his hotel room and there fashioned 
the first safety razor with his own hands. 

That was the only easy step. Nobody 
would listen to his crazy idea of a razor, the 
blades of which were to be used once and 
thrown away, any more than any one would 
listen to Alexander Graham Bell's equally 
mad scheme for talking thru a wire. 

But Gillette had lots of fun planning what 
he would do with the enormous profits he 
would make, once things were going nicely. 
For one thing he calculated that he could 
buy steel at 16 cents a pound and that a 
pound would make 500 razor blades. He 
found later the steel would cost many times 
16 cents and that a pound would make some- 
what fewer than 500 blades. Moreover, the 
Company, when it was formed at last, had to 
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pay out a quarter of a million dollars in cold 
cash for laboratory experiments to find the 
proper steel. 

No progress whatever was made for six 
years after the idea was formed, Then thru 
a friend he was introduced to a Mr. Heil- 
born, who agreed to help form a corporation. 
First, tho, they arranged with W. E. Nick- 
erson, a Technology graduate, to develop 
the razor. Nickerson stipulated that they 
must first raise $5,000 and put it in a bank, 
half to be for his salary, the other half for 
rent, tools and incidentals. To get this 
amount in real money they formed a com- 
pany with a nominal capital of $500,000, 
one-fifth of which was to be sold for $5,000, 
or five cents on the dollar par value. Get- 
rich-quick oil companies had nothing on the 
bargains offered in original Gillette stock. 

Even at that they could raise only $3,250 
in three months of strenuous endeavor. Gil- 
lette finally gave $40,000 of his own stock as 
a premium to induce a man to make up the 
remaining $1,750 in real money needed. 
Nickerson proved to be the one man capable 
of perfecting the razor and of inventing the 
machinery needed to manufacture it eco- 
nomically but he spent all the $5,000 and 
the company was in debt nearly $12,000 
before he succeeded. Nobody would buy a 
share of stock at any price. Creditors were 
pressing. The board 
of directors assembled 
for one parting look 
at the remains and 
screwed down the coffin 
lid on their fond hopes. 

Going out to lunch 
Gillette met a man to 
whom heowed $19,700. 
He looked so glum his 
creditor, who had been 
shaving with one of the 
first razors, asked what 
was wrong. The up- 
shot was that John 
Joyce, the creditor, 
agreed to buy the com- 
pany's bonds for 
$100,000 at 60 cents 
on the dollar, advanc- 
ing $5,000 at a time 
as needed i with the 
privilege of stopping 
at $30,000 if thin 
didn't.look right. is 
an hour the thing was 
done and the first 
money paid into the 
treasury. = 

From that day the 
Gillette Safety Razor has had plain sailing. 
Gillette had given away nearly all his stock 
in the company in vain efforts to float the 
concern; but he was fortunate in being able 
to buy back a large interest before prices 
were marked up too high. At first the Com- 
pany did nothing but manufacture, turning 
the product over to two young Chicagoans 
to sell. The young men had no money, 
so they borrowed $3,000. Their profits did 
the rest. Less than three years later the 
Gillette Company bought them out for 
$300,000. 

By the beginning of 1918 the Boston fac- 
tory was turning out blades at the rate of 
370,000 a day, which meant approximately 
22 miles of sharpened edge. The output of 
blades and razors produced by one thousand 
employees was five times that produced by 
1,800 employees nine years before, thanks 
to the wonderful machinery developed by 
Niokerson. In 1919 the Company manu- 
factured 2,315,892 razors and 17,320,517 
dozen blades, but even this did not meet the 
demand for on January 1, 1920, there were 
unfilled orders on hand for 207,685 razors 

(Continued on page 977) 


Home Mechanics 


Conducted by WILLIAM M. BUTTERFIELD 


AUTO ELECTRIC LIGHT FOR 
PHONOGRAPH 


An automatic light applicable to top or 
record cabinet of a phonograph is shown 
in the illustrations below. The automatic 
feature consists of two pieces of metal, 











Automatic Phonograph Light. An Ordinary 
Snap Switch Is Fitted With a Metal Blade “М” 
So That When the Lid Trip Pin “P” Strikes It, 
During Raising or Lowering Operations, the 
Switch is Actuated So As to Open and Close 
the Circuit to the Lamp. This Scheme Is Sug- 
ested Where a 110-volt Lamp and Switch Are 
mployed; If a Low Voltage 
Switch Are Used, Then Ordinary Sprin rass 
Contacts Actuated by the Lid May Be Utilized. 


attery Lamp and 


one for the lid, the other for the key on 
an ordinary electric current switch. The 
light consists of any desired style of elec- 
tric fixture, wired and installed in the 
conventional way, using a common quarter 
turn switch of the style shown. The light 
may be within the phonograph cabinet, 
on a table, or even on the wall, if so de- 
sired; the wire simply running thru the 
cabinet where the light is placed. 

The drawings. illustrate the plan admir- 
ably; it is one where a piece of material 





Here We Have a Quickly Devised Stew Oven 

or Warming Oven. It Is Improvised From a 

Double Cooker and the Household Electric Heat- 
ing Pad. Fine for Raising Bread. 


attachable to any moving body, such as a 
door, a cabinet lid, drawer, etc., carries a 
projection (P) so arranged as to engage 
а special piece (M), on a key of any 
current switch, as said lid, door or drawer 
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is opened, thus causing the key to turn on 
the current as it is moved in one direction. 
The current is turned off by a reverse 
movement of the lid, door or drawer, thus 
causing the projection (P) to engage the 
key (K), forcing it to turn in the direc- 
tion necessary to shut off electric connec- 
tions. 


DOUBLE COOKER STEW OVEN 


A way to provide a quickly devised stew 
oven, warming oven, etc., is shown below. 
It is constructed temporarily—without in- 
jury to the implements used, by employ- 
ing the kitchen double cooker and the 
household warming pad in combination. 
The ordinary electric warming pad will 
furnish heat enough to raise bread or 
biscuits, stew a pot once it is brought to 
boiling on the stove or keep a meal hot 
if confined in an enclosed chamber such 
as is provided in a double cooker. 


HOME DISHWASHER 


A dishwasher that does not interfere 
with the common use of the kitchen sink 
is shown below. It consists of a chest of 
any convenient size or shape with a lid 
that can be closed, making a water-tight 
inner chamber; a series of attached pipes 
so constructed and placed as to throw 
cascades of water in all directions within 
the space they enclose; a strong metal 
basket, with mesh as open as possible, 
fiting easily within the space within the 
spray pipes and thus removable as shown; 
a leader pipe connecting the dishwasher 
with the sink pipes (in the manner also 
shown), having separate stop-cocks, and 
a system of drainage that is sufficient to 
carry off water more freely than it can 
be introduced within the chamber of the 
dishwasher. 

A combination of this character is 
shown in details in the drawings, thereby 
providing the home mechanic with the 
necessary hints for construction. The 
dishes can be piled in the basket with 
their soiled surfaces exposed more easily 
if the basket is taken from the washer 
and placed in the sink. When this is 
done, and a piece of soap laid securely on 
the top of the pile, the basket with its 
load is placed in the washer for washing. 
This will take only a few seconds. Rins- 
ing and drying is accomplisht by first re- 
moving the soap then letting the hot water 
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IMPORTANT 
TO NEWSSTAND READERS 


IN order to eliminate all waste and unsold 
copies it has become necessary to supply 
newsstand dealers only with the actual 
number of copies for which they have 
orders. This makes it advisable to place 
an order with your newsdealer, asking 
him to reserve a copy for you every month. 
Otherwise he will not be able to supply 
your copy. For your convenience, we are 
appending herewith a blank which we ask 
= you to be good enough to fill in and hand 
= to your newsdealer. He will then be in a 
= position to supply copies to you regularly 
= every month. If you are interested in 
= receiving your copy every month, do not 
= fail 19 sign this blank, It costs you nothing 
to do so. 
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run until the pile of dishes is thoroly 
heated. The basket is then removed as 
at first and placed in the sink; the dishes 
will dry completely in a few minutes. 





The Simple Electric Stove Is Designed for 
Utilizing, As a Heating Unit, One of Those 
Popular Polisht Copper Reflecting Heaters, 
Which You Plug Into a Base Receptacle to 
Heat Up the Bathroom or Spare Room. The 
Electric Heater Is Placed Inside Either Compart- 
ment As Shown, or It May Be Set on Top 
of the Oven as in the Larger Picture, When 
the Air in a Room Is to Be Warmed. 


COMBINED ELECTRIC RADIANT 
HEATER AND COOK STOVE 

A space-saving device is illustrated 
above, wherein a common radiant or in- 
deed any small electric or gas heater, can 
be made to heat a room and cook a meal 
all at the same time. The device consists 
(Continued on page 976) 





Who Said Dish Washers? Everyone Hates to 
Be Bothered With Mang Soiled Dishes and 
1 


the Author Shows a Simple 
in the Accompanying ravings, Which Most 
Anyone Can Construct With a Little Care. The 
Cost Is Slight and With Hot and Cold Water 
Available, It Will Cleanse the Offending China 
With Alacrity. If Steaming Hot Water Is Used, 
the Water Win Entirely Evaporate, So That 
the Dishes Will Not Have to Be Dried With 
a Towel. 


shwashing Machine 








“HEADLIGHT OF PROGRESS” 
Editor SCIENCE AND INVENTION: 


There is one feature that has been over- 
looked by all the critics that have found 
space in the ''Editor's Mail Bag," which to 
me has been worth many times the cost of 
your magazine in the past. It is its ability 
to lift a man out of a rut. I have four highly 
skilled men in my laboratory on a develop- 
ment that has occupied our attention for 
more than four years, while my own mind 
has been busy waking and sleeping. I have 
made a study of every electrical and acoustic 
work published, all the scientific publica- 
tions having any bearing upon our work and 
have studied the files of the patent office 
back over a period of thirty years for a 
knowledge of ‘‘the prior art," but all tend 
to confine a man to ''the rut of pást expe- 
rience” which is not conducive of progress. 

SCIENCE AND INVENTION, from my read- 
ing, has proven a ‘‘Headlight of Progress.” 
It has ''Vision." It not only records the 
worth while achievements of the hour, but 
initiates new thoughts of inestimable value 
to the man in search of new methods. It 
makes one think, and when thoughts take 
an analytical turn, they beget other 
thoughts that can be applied to one's own 
specialty. This is of intrinsic value and 
more productive of results than hours of 
research in the rusty archives of the past. 
This is what SCIENCE AND INVENTION has 
done for me, and I appreciate the assistance 
it has brought me as I would the counsel of 
a most trusted friend and confidant. 

D. A. REYNOLDS. 
National Audiphone Company, 
New York. 


AN ANONYMOUS BRICK-BAT 
Editor SCIENCE AND INVENTION: 


‘Your magazine is becoming more and 
more a boys' magazine all the time. You 
have various departments for boys all thru 
your magazine and оп don't have enough 

*stuff" of interest for your older readers. 
You will say ‘‘I hope you don't want to be- 
grudge the young scientists and inventors 
the knowledge that is contained in SCIENCE 
AND INVENTION." No, you need not be- 
grudge the young scientists, but you must 
not make your magazine ALL for the young 
readers. You must have as much ‘‘stuff” 
for older readers as you have for the young 
ones. You must have things of interest to 
readers in their late teens and early twenties. 
You must also have things of interest to 
men of 25, 30 and up. There are lots of 
men who would take your magazine if it 
wasn't so full of ''kid stuff” such as the 
various departments оз run for small boys. 
You MUST have MORE ‘“‘grown-up stuff” 
if you want your magazine to be popular 
among older and more experienced readers. 
YOU MUST HAVE MORE SCIENTIFIC 
FICTION, MORE SCIENTIFIC AR- 
TICLES, MORE SCIENTIFIC HUMOR. 
Everybody has a sense of humor and every- 
body enjoys a good joke. 


MIND—THE TERRIBLE MECHANISM 
Editor SCIENCE AND INVENTION: 


I am an enthusiastic reader of SCIENCE 
AND INVENTION and am keeping a file of 
our magazines for reference and study. 
he articles on ‘‘Popular Astronomy" are 
especially interesting and instructive. The 
admirable editorials by yourself are usually 
the first items of most absorbing interest to 
me, in that they are written for the purpose 
of stimulating and stirring the imagination 
along scientific lines, and developing mental 
activity towards production of concrete 
ideas for the advancement of pure science. 
I most sincerely beg to differ with some of 


Google 


Jitors Mail 


your correspondents in the opinion that 
some of the articles deal with too fantastic 
contrivances. ‘‘Much has been achieved by 
attempting the impossible" and the motive 
behind the description in your magazine of 
things which seem impossible in the present 
day is to set in motion the most intricate, 
and if I may say,—terrible, piece of 
mechanism in God's creation; namely, the 
human mind. There is no limit to the 
potential power of this piece of mechanism, 
through the medium of thought, and any- 
thing which tends to accelerate its action 
towards higher accomplishment is not in 
vain. The little short stories, or scientific 
fiction, which you print serve their useful 
purpose in this direction. 

I enclose herewith a clipping from a special 
edition of alocal paper describing a so-called 
"Power Wheel," purporting to be the source 
of unlimited free power, the idea of a rail- 
road brakeman. This item only goes to 
show that the perpetual motion cranks have 
not as yet stopped ''cranking." AsI ama 
native of Arkansas and rather jealous of 
that honor, I am glad that the inventor of 
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E call especial attention to Mr. 

Reed's letter appearing in the 

adjoining column. Here in- 
deed is a very interesting suggestion, 
and one that cannot fail to appeal to 
many of our readers. 

We shall be glad to open the 
columns of this page to our contrib- 
utors who desire to discuss ideas or 
problems which as yet lie in the fu- 
ture, and which are not perfectly 
understood. In the words of Mr. 
Reed, the new page would be: 

"One of theoretical science, a sort 
of gathering place where the thinkers 
of the land could meet, and exchange 
and discuss their opinions. A ‘place 
where such topics of world-wide in- 
terest as life, motion, electricity, mat- 
ter, space, etc., are gone over." 

We, therefore, invite our readers 
to submit their letters to us, marking 
same to the attention of the Mail Bag 
Department.—Editor. 
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this Wheel has admitted that he came from 
Texas. When I read the description of this 
contrivance, I referred to your February, 
1920, issue and turned to page 1013, ‘‘Per- 
реза! Motion Contest," which, if it had 
een read by this gentleman, would have 
convinced him of the fallacy of his deduc- 
tions. 
I wish to assure you again of my great 
interest in your magazine. 


F. O. GARRETT. 
Little Rock, Ark. 


OUR FANTASTIC ARTICLES 
Editor SCIENCE AND INVENTION: 


I am a subscriber to your magazine, and 
as you invite readers to offer suggestions I 
write to state what I think of your mag- 
azine. 

The most valuable and important feature 
of your magazine, in my estimation, and 
what makes it particularly interesting, is 
your proposals of new schemes and inven- 
tions. I like these speculative articles that 
the conservative magazines usually avoid. 
Here you fill a gap not filled by any other 
publication. Some of your readers and 
critics in the ''Editor's Mail Bag" seem to 
scoff at this feature of your magazine, call- 
ing your scheme visionary and fantastic. 
While you will, no doubt, cheerfully admit 
yourself that some of your proposed schemes 


927 





and inventions are unworkable without 
further development, and some may be 
entirely impossible; yet your articles give 
food to the imagination and lead one into 
interesting trains of thought and give one 
new ideas. Your magazine is valuable to 
the inventor. 

The other important feature of your 
magazine is that you give descriptions of 
the latest inventions and processes and news 
of things in general in the realm of science 
and invention. 

A writer in the November issue of your 


- magazine seems to think that you ought to 


fill up your magazine with articles ''re- 
hashing" the philosophies of the ancients 
which have already been ''rehashed" so 
many times that there is not a kernel of 
grain left in them. No, for my part I would 
not care to get knowledge of the ancients 
from a magazine, but rather from books on 
history. . . 

The reproduction of matter contained in 
standard text books, I consider as ''dead 
lumber" in a magazine. I for my part 
prefer to study astronomy, chemistry, and 
so forth from a standard text book on the 
subject, but, of course, any new aspects or 
discoveries on these subjects should find a 
place in your magazine. 

PETER F. SCHULTE. 

Norway, Iowa. 


A GOOD SUGGESTION 


Editor SciENCE AND INVENTION : 

You will see by the inclosed coupon 
that I am satisfied with the magazine as 
it is; and yet, I have marked for more 
of certain departments. The subjects 
marked are the ones I like; the others I 
care nothing for. Yet, knowing that all 
people are not alike and that many must 
enjoy such lines of study, I am content 
for it to remain as it is. The marking of 
these other subjects merely show my 
preference. 

There are two features of SCIENCE AND 
Invention which deserve the commenda- 
tion of every student of the world— 
thinkers who are trying to unravel some 
of the mysteries of the Universe. One of 
these is the editorials; the other one is 
certain articles by other writers who bring 
to our vision pictures of things to be in 
the years to come. I am sure that these 
must be an inspiration and an encourage- 
ment to those who are looking ahead. 
One thought leads to another, and some- 
times they span a chasm between a life 
and its goal; who knows what these im- 
pressions will lead to? To read some of 
your editorials where you affirm that there 
are no impossibilities in the field of science 
is to reinforce one's faith in a bright fu- 
ture for us mortals. When the world 
realizes the accuracy of that statement its 
progress will increase with astounding 
rapidity. 

But the large masses of humanity are 


very far from such a conclusion. Some- 
times to mention the merest unknown 
trifle is to invite their scorn. This, at 


first hand, looks very strange; for the 
great sphere around us might be compared 
to a closed box which a man might hold 
before another asking him to guess at 
the contents. There could be a million 
guesses made without a single one being 
correct. And so it is with this vast realm 
around us; we will be guessing at the 
realities in its unexplored depths many 
centuries hence, and be missing our guess. 
But as the factors are different in the 
making of men so must the finished prod- 
uct be. No, the time has not yet come for 
(Continued on page 977) 





MOTOR HINTS 


First Prize $25.00 
A MAGNETIC THIEF-PROOF 
SWITCH 


The illustration herewith shows a sim- 
ple and easily made secret ignition switch, 






---- Electro-Magnet 


~>---/ron Core 


Hat Steel Spring 


‘Regular Ignition Switch 
Secret Thief-Proof Ignition Switch Which Can 


be Installed on Any Motor Car. This Switch 
is Mounted on the Rear of the Dash, and to 
Close the Circuit You Employ a Horseshoe or 
Bar Magnet, which is Placed in Contact with 
the Iron Core of the Magnet which Projects 
Thru to the Face of the Dash. This Causes 
the Armature Spring. to be Attracted and, the 
Circuit then being Closed, the Electro-Magnet 
is Energized and Holds it Closed. The Usual 
Ignition Switch is Opened to Stop the Engine. 


which can only be closed by means of a 
magnet carried in the door pocket of the 
car, or in your pocket. Not one person 
in a thousand would ever tumble to the 
fact that this switch acts in the way it 
does. It operates on the same principle as 
do several of the electrical toys on the 
market. A soft iron core, such as that 
from a bell magnet, is mounted on a piece 
of fibre, and a thin spring steel armature 
is secured in the manner shown. The 
magnet may very well be one obtained 
from an electric bell, but usually this will 
have to be rewound with heavier wire, 
as the resistance of the magnet coil for 
this switch should not be more than one 
ohm, and preferably much less. 

To close the switch, the steel magnet, 
either of the horseshoe or straight bar 
type, is placed against the iron core pro- 
truding thru the dash instrument-panel, 
and the core being thus magnetized, will 
attract the steel spring armature, thus 
closing the ignition circuit, if the usual 
ignition switch has already been closed. 
The ignition current passing thru the coil, 
will now hold the armature in the closed 
circuit position against the magnet coil, 
and this will not be opened again until 
the regular ignition switch is opened. Sil- 
ver, tungsten, or platinum points should be 
placed on the contact post, as well as on 
the free end of the armature spring to 
make a good circuit. 


Contributed by P. Т. FARNSWORTH. 


Second Prize $15.00 


ANOTHER SECRET IGNITION 
SWITCH 

The secret ignition switch shown in 

the sketch herewith is simple to build and 

also to apply. It should be connected in 

series with the usual ignition push button, 
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NOTICE TO CONTRIBUTORS 


INDLY note a change in this contest. 

For the coming mon we would 

like to receive from our contributors 
articles on the following subject: 


ELECTRICITY ON THE CAR 


We believe that there are hundreds of 
new electrical ideas that can be incorpo- 
rated in the car that our readers would 
like to know of. What we are particularly 
interested in are novel stunts, new devices, 
new kinks, and new hints made possible by 
the electric current. 


. In order to win a prize the first requisite 
is that the device or ve adel be practical. 
The term PRACTICAL will be the keynote 
of this contest. 


You will be more apt to win a 
you will design the device 
make a photograph of it, sending the same 
to us. Ideas are all right, but the reader 
wants to see that the device actually has 
been made, and WORKS. 


The following prizes will be paid: 


rize if 
ourself, and 
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FIRST PRIZE...... $25.00 
SECOND PRIZE...... 15.00 
THIRD PRIZE...... 





ian ima emn tom na m 


All other accepted articles which win no 
Еа will be paid for at the rate of $1.00. 

ach article submitted should not be longer 
than about one hundred to two hundred 
words. 

Address all manuscripts to EDITOR 
‘MOTOR HINTS,” care of this publica- 
tion. 
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so that the engine can be stopt readily 
with the convenient switch supplied for 
the purpose. When you are about to leave 
the car for a length of time, simply give 
this screw a turn with a little screw driver 
carried in your pocket, and the contacts 
in the rear of the instrument panel are 
forced apart, thus opening the ignition cir- 
cuit connected with it. 

The trouble with any ignition switch 
is the fact that the average automobile 
owner places too much confidence in the 
switch, and does not stop to think that 
automobile thieves are usually pretty 
smart men, and that possibly one of the 
first things they will attempt to do, if they 
have a chance at all, will be to look under 
the dash, and not finding the wires con- 
cealed or housed by a steel covering or 


To Spark ; 
Corl ---* 







Spring Brass, 
ёч" 


--- Dash Panel 


--Jurn d Screw fo 
Open Circuit 


To Battery’ 
Another ''Blind" Ignition Switch Mounted оп 
ше Rear of Dash or Cowl; the Switch Blade 
eing Moved Away from the Contact by Means 
of the Machine Screw which is Given a Quarter 
Turn with a Screwdriver. 
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otherwise, will attempt to short-circuit 
the wires leading to any lock or secret 
switches. The space under the dash, at 
least where wires are in evidence, should 
be housed in, to prevent thieves using 
jumper connections under the hood; the 
latter should be locked down in every case. 
It is well to camouflage the secret screw 
switch here shown as much as possible, 
by placing three.'screws or more on the 
instrument panel or dash, but not in too 
regular order which might attract the 


N Induction Coil 
e Mire installed by Thief 









E Point Supplemento 
€ Switch ў 


Anmeter. 





A Unique Car Lock that Catches the Thief, as 
its Inventor Explains. When the Thief Lets In 
the Clutch with a Jerk, the Pendulum Flies Back 
and Breaks the Circuit, the Engine Stalls Im- 
mediately and the Thief is Puzzled. He Tries 
the Stunt All Over Again, and Before He Knows 
it, а Policeman is Inquiring Into the Strange 
Performance of “His” Car.—Third Prize 


eves of the thief. . The screw should be 
flush with the panel circuits normally and 
the switch should be arranged so that 
when given one turn, it will just open the 
contacts. A slight depression in the panel 
should be provided back of the screw head, 
and of just the same size, so that it will 
not be noticeable and attract attention 
toward the screw. 


Contributed by W. б. 


Third Prize $10.00 
CAR LOCK THAT CATCHES 
THIEF 


With the idea of catching the thief, as 
well as baffling him, the following "igni- 
tion cut-out" has been devised : 

A copper pendulum hangs inside a 
small wooden box, so that it swings paral- 
lel with the length of the car. A wire 
from the top of the pendulum runs to a 
switch (attached to box cover) which is 
inserted in the positive circuit from the 
battery. A fork, formed of copper wires, 
is placed so that the pendulum bumps 
against it when the car is at rest. <A 
wire runs from this fork to the battery 
post of the ammeter. The box is fastened 
to the dash únder the instrument board. 
When the car is parked the driver turns 
the supplementary 2-point switch so that 
the current. is diverted to the device. 

The lock is then ready for the thief. 

Failing to pick the ignition switch lock, 
he runs a wire from the battery post of 
the ammeter to the induction coil. To 
start the engine he has only to step on the 
starter. BUT when he lets in the clutch 
with a jerk—all thieves start in haste— 
the pendulum flies back and breaks the 
circuit. The engine stalls immediately 
and the thief is puzzled. Не tries the 
stunt all over again, but gets no further 
than letting in the clutch. Meanwhile he 
is creating a lot of commotion and at- 
tracting attention which is fatal to any 


thief’s future. 
Contributed by F. C. RUSSELL. 


(Continued on page 952) 


Practical Chemical Experiments 
By Prof. FLOYD L. DARROW 


Sulfur and Sulfuric Acid. 


Changes in Sulfur upon Heating: Fill a 
test tube nearly ‘ull of crushed roll sulfur 
and very slowly heat it in the Bunsen flame. 
You will observe that it first melts to a thin 
yellow liquid, after which it becomes a 
thick cherry-red liquid, so viscous, that you 
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Sodium Sulfite? 





Sulphurous 
Qriae--7 








Glass Apparatus Set up for the Preparation of the 
“Chamber Crystals," a Very Interesting Study in 
Experimental Chemistry. Fig. í 


may turn the test tube upside down without 
the sulfur running out, and finally becomes 
thin again and next boils, becoming nearly 
black in color. When it is boiling, pour the 
liquid sulfur into a jar of cold water and it 
will assume a plastic condition and you can 
stretch it like rubber. No other common 
substance can so easily be changed into such 
a variety of forms. 

Action of Sulfur and Metals: Heat a little 
sulfur in the bottom of a test tube to boilin 
and drop into the hot vapor a thin strip o 
copper foil or gauze. Immediately you will 
observe the copper strip glowing, and upon 
removing it, you will find that the copper 
has changed into a brittle bluish-black sub- 
stance alied copper sulfide. 

Mix thoroly one volume of pulverized 
sulfur and two volumes of iron filings. 
Place some of the mixture in a test tube, and 
heat the lower end of it. When the con- 
tents of the tube begin to glow, remove the 
test tube from the flame, and you will find 
that the glow continues and gradually 
spreads thruout the whole mass. When the 
test tube is cold break away the glass and 

ou will have a hard mass of iron sulfid. 

ulverize it and place a little in a test tube. 
Cover with dilute hydrochloric acid and 
cautiously smell of the escaping gas. What 
is it? 

On a square of asbestos place half a tea- 
spoonful of powdered sulfur with an equal 
amount of powdered zinc. Place in a good 
draft and ignite the mixture with a wax 
taper or the flame of the Bunsen burner 
held at arm’s length. A very rapid com- 
bustion will occur and a residue of zinc 
sulfid will remain. 

Thus you see that sulfur has a great 
affinity for these metals and in Nature 

‚ metallic sulfides are among the most im- 
portant of the ores. 

Preparation of Sulfur Trioxide: Sulfur tri- 
oxide is the immediate ancestor of sulfuric 
acid. It is the anhydride of the acid, that 
is, it is the oxid, which with water produces 
the acid. Apart from this fact sulfur tri- 
oxide is interesting in itself. 

To prepare it arrange apparatus as shown 
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in Figure 1. In the length of combustion 
tubing place a small quantity of platinized 
asbestos. Platinized asbestos is a catalyzer. 
By that we mean a substance that hastens 
or retards a chemical reaction, without 
itself being affected in the change. This 






| Asbestos Paper Saturated 
| with Concentrated Nitric 
| Acid. 


Another Phase of the Experiment in Preparing 

“Chamber Crystals," the Asbestos Paper Bein, 

Secured on the End of a Wire and Then Inserte 

Into the Glass Chamber or Tube Containing Sul- 
furous Oxid. 


substance is rather expensive, but a half 
an ounce should not be beyond the reach 
of the average home laboratory. 

Thru one of the inlet tubes pass a stream 
of sulfur dioxid. This gas can be generated 
by the action of dilute sulfuric acid on 
sodium sulfite placed in an ordinary hydro- 
gen generator. But do not begin to gen- 
erate the gas until everything else is ready. 
Thru the other tube pass a stream of oxygen 
from an oxygen generator or blow a stream 
of air thru with a hand or foot bellows. 
Under the platinized asbestos place a four- 
tube burner or a large fish-tail burner. A 
high temperature is not required, and when 
the burner has been going for a few mo- 
ments begin to pass thru the tube the sulfur 
dioxid and air. At the other end of the 
tube a cloud of white fumes will appear. 
This is sulfur trioxide. If the substance is 
past into water by conducting it thru a 
bent tube dipping beneath the surface of 
water in a small beaker, sulfuric acid will 
be formed, which can be tested for with 
litmus and also by another test to be given 
a little later. 

If the apparatus shown in Figure 2 is at- 
tached to the end of the combustion tube 
and the sulfur trioxide made to pass thru 
a test-tube surrounded with a freezing mix- 
ture of salt and ice, a mass of silky white 
crystals somewhat resembling asbestos can 
be obtained. Sulfur trioxide solidifies at 
15 degrees Centigrade. 

In the above experiment you have illus- 
trated the ‘‘Contact Process" of manufactur- 
ing sulfuric acid. Instead, however, of 
passing the sulfur trioxide into water it is 
past into a dilute solution of sulfuric acid 
itself. This avoids the dilution due to 
water alone, and the acid may be concen- 
trated to any desired degree. 

Action of Sulfur Trioxide and Water: Ex- 
cept with special precautions about to be 
described never pour water into a vessel con- 
taining sulfur trioxide. The very great 
affinity of these two substances for each 
other causes them to unite with almost 
explosive violence. 

In the bottom of a cylinder place an inch- 
layer of sand and set in it a porcelain 
crucible, containing a small quantity of the 
sulfur trioxide crystals, that you have pre- 
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pared. In the mouth of the cylinder place 
a funnel having the stem directly over the 
crucible. Upon pouring a few drops of 


water into the funnel they will fall upon the 
sulfur trioxide, uniting with it with great 
energy. See Figure 3. 

Иг ё Steam 
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Glass Flask in Which Sulfuric Acid is Prepared by 
the Chamber Process. Fig. 5. 


Production of the so-called "Chamber 
Crystals" : Generate a cylinder full of sulfur 
dioxid as already described using the ap- 
paratus shown in Figure 4. Fasten a piece 
of asbestos paper to a wire and dip it in 
concentrated nitric acid. Then lower the 
asbestos into the cylinder of sulfur dioxid. 
The cylinder will fill with red fumes of 
nitrogen peroxid and in a few moments the 
walls of the cylinder will become coated 
with chamber crystals. They have the ap- 
pearance of frost on a window pane and 
when water is added to them they unite 
with a hissing sound and form a solution of 
sulfuric acid. 

Lead Chamber Process of Manufacturing 
Sulfuric Acid: This is the older and the 
more important of the two great commercial 
processes of manufacturing this acid. All 
the details of this process cannot be given 
here but a study of the accompanying 
photograph together with figure 5, and the 
description about to be given will enable 
you to carry out the process beautifully. 

Select as large a flask as your laboratory 
affords. If you can find it, an empty carbo 
in which acids have been shipt will be excel- 
lent. A bottle in which spring water has 
come will be equally as good, and a gallon 
bottle or even a smaller one will serve. Fit 
in the neck of it a tight fitting stopper, a 
rubber one if possible. Bore in this stopper 
four holes. For this you ought to have a 
cork borer and if you are making a hole in 
rubber moisten the boring tube with a 
dilute solution of sodium hydroxid. Make 
the holes of the proper size to fit the glass 
tubing that is to be inserted next. Bend 
and fit tubes as shown in the figure. 

To one of these tubes connect a sulfur 
dioxid generator, to another a nitric oxid 

enerator and to the third a hand or foot 

llows. The generator for nitric oxid is 
exactly similar to that used for sulfur dioxid, 
except that copper and nitric acid are used 
instead of sodium sulfite and dilute sulfuric 
acid. The copper should be first covered 
with water and then concentrated nitric 
acid added as described in the December 
article. The air should be blown thru a 

(Continued on page 982) 





A Microphotographic Camera 


By DR.‘ ERNEST BADE 


How to Make a Microphotographic Camera. 
to the Base with Angle Irons; 


the Microscope After the Slide Has Been Placed on the Stage; 5. 


3.—Fastening the Bellows to the Upright with Winged Screws; 


From Left to Right: 1.—Screwing the Bellows to the Movable Upright; 2.—Firmly Attaching the Upright 
4.—The Light-tight Sleeve Is Past over the 
—Remove the Ground Glass and Replace It with Ordinary Wiudow Glass. 


pper Part of 


From Left to Right: 1.—Take a Small Hand Lens and Focus with the Aid of the Micro- 


meter Screw. 


Thru the Steps It Is Placed in Xylol to Harden. Then It Is e 
of Canada Balsam Added, and the Cover Glass Carefully Lowered on the че 5 3; 3.— 
When Preparing an Object It Is Past Thru Different Concentrations of Alcohol; 


It Is Impossible to Focus on Ground Glass; 2.—After Having Passed 


ced on the Slide, a Drop 


4.— 


Take Out Your Watch and Expose by Removing the Cardboard. 


HE last few decades have seen an 

amazing development in the man- 

ufacture of glass and glass 

lenses suitable for the most varied 

uses, and the compound micro- 
scope is nothing more than a series of bits 
of glass, ground in a certain way, and 
mounted in tubes. 

All these structures, as well as count- 
less others, can be cut into thin sections 
with a razor and examined under the 
microscope. The object thus cut or sliced 
is placed on a glass slide, a drop of water 
added, and it is then covered with a 
cover-glass. That is all that need be ac- 
complished for simple observation or 
when a photograph is to be taken of it. 
The production of a permanent slide is 
sometimes an advantage, as the processes 
thru which the section must go, lighten 
it and make it more transparent. It is 
placed successively in 30%, 60% and 95% 
alcohol, and finally in absolute alcohol. 
This dehydrating process will be found 
satisfactory for other than delicate struc- 
tures, which require more elaborate ap- 
paratus and are only used with the higher 
powers (720 diameters and more, espe- 
cially oil immersions). 

The object must remain in each alcohol 
step at least two hours. When these steps 
have been past the object must be hard- 
ened in xylol for at least the same length 
of time before it is ready to be mounted. 
Place it on a glass slide and carefully 
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cover it with a drop of Canadian balsam. 
Take a cover glass, hold one end of it 
with the finger and hold the other end 
vertical with a scalpel or needle. Slowly 
lower the cover glass so that all the air is 
excluded. When the object has been 
mounted place the slide in a horizontal 
position, and gently press the cover-glass 
with a slight weight. The slide must re- 
main undisturbed in this position until the 
balsam has hardened. 

Then a photograph can be taken of it, 
but the object must be perfect. An imper- 
fect object will give but an imperfect and 
blurred photo. The photo will never show 
more than can be seen with the eye, and 
another important detail is that only flat 
surfaces without depth can be taken. 
Therefore if the object on the slide is 
too thick, the details become foggy. 

Camera lenses are not required in an 
apparatus for taking microphotographs. 
In fact, the simplest device which can be 
made with this purpose in view, consists 
of a strong base, an upright, and a mov- 
able bellows. The upright is countersunk 
into the base and further strengthened 
with an angle iron. The upper part of 
the upright receives two slits as shown, 
thru which wing-screws pass. The bolts 
are attached to the upper and lower slats 
attached to the bellows. The lower part 
of the bellows has an opening about the 
size of the microscopic eyepiece. To this 
is attached a light-proof cylinder of cloth 
about three inches in length. The lower 
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end is slipt tightly over the microscopic 
eyepiece. The upper part of the bellows 
receives a three-sided frame in which a 
plate-holder fits snugly. 

When the apparatus has been assembled 
the slide is placed on the microscope stand 
in the usual way and clamped in place. 
Then, after finding the desired section to 
be taken, the microscope is placed on the 
baseboard and the cylinder of cloth is 
slipt over the eyepiece. Place the ground 
glass on the upper part of the bellows. 
Then turn the mirror on the base of the 
microscope in such a way, that a circle of 
light thrown on the ground glass is equally 
intense at all points. Now remove the 
ground glass and, taking а hand-lens, 
focus with the aid of the micrometer 
screw until all parts of the image are 
sharp and clear. 

When this has been done to the satis- 
faction of the operator, put a piece of 
cardboard in front of the stage and mir- 
ror. Attach the plate-holder to the upper 
part of the bellows. Pull out the shutter 
and expose by simply removing the card- 
board from the mirror. After develop- 
ment a sharp, clear-cut picture will be had 
of the object if the time of exposure was 
correctly judged. With artificial illumi- 
nation two or three minutes will be re- 
quired for very clear and transparent ob- 
jects magnified with low power. A much 
longer time will be required for higher 
diameters as well as for more opaque 
objects. 


Cold Light from Sunshine 


that the energy, which 

comes from the sun, 
consists of several parts— 
one visible manifestation, 
which we call light, and an 
invisible constituent which 
gives heat. The total emis- 
sion is knownasradiant en- 
ergy, the invisible portions 
as radiant heat and ac- 
tinism. 

The apparatus required consists of a 
small, flat, framed mirror of good quality, 
a double convex lens—the larger the better, 
several used dry plates 4” x 5” and a piece 
or two of stout cardboard. 

Prepare an adjustable frame for holding 
the mirror as shown in the diagram. The 
uprights and pivots should fit so as to hold 
the mirror fast in any position. Remove 
the film from the dry plates with hot water, 
and clean thoroughly. Then cut two pieces 
of wood, as shown, from a smooth board one 
inch thick, and cement the glasses to each 
side of them to form the cells. A water- 
proof cement is made by adding 10 parts of 
a concentrated solution of potassium bi- 
chromate to 10 parts of gelatine dissolved in 
100 of water—keeping the whole mixture 
always in the dark. Paint the wood exposed 
inside the cell with this and it will harden 
in the light and not leak water. 

A piece of cardbodrd is mounted on a 
base; a circular hole is cut in it slightly 
smaller than the lens. At least two cells 
should be prepared. 

The experiment may be performed any- 
where under cover, but preferably in a dark 
toom. Place the mirror in the sunlight and 
direct the reflected beam horizontally to the 
apparatus table. Place the perforated card- 
board іп the path of the light. А circular 
beam now passes on through the lens and 
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SUN ys tirely cut off the radiant 
ШШ heat and left a point of 
HH n cold light. 


The question now rises 
—is it possible to screen 





out the light rays and 











Arrangement of Apparatus and Detail of Glass Filter 


Cell Used in Producing ‘‘Cold Light" from Sunshine. 


can be focused on a screen at "F." It is 
well known that the focus is hot as well as 
bright, for if the lens is sufficiently large it 
will instantly set fire to paper, ignite gun- 
powder, or a piece of magnesium. 

If a cell is filled with water and put be- 
tween the cardboard and the lens, the focus 
loses nothing in illumination but becomes 
much cooler and the tank hotter. 

Now add some clear solution of common 
alum to the water in the cell and test the 
focus with the mercury thermometer. It 
will be found to be simply at room tempera- 
ture—that is, the alum cell has almost en- 


Multiple Thermostats 


I once read an article telling how to 
make motor driven contact flashers for 
display purposes. I thought that prob- 
ably this fussing with motors could be 
omitted entirely if thermostats were 


used. This seemed rather a hard propo- 
sition, but after a while I evolved the 
solution. 
perfect. 


It is, however, still far from 
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With This Multiple Thermostat Very Curious and 
кеген Ташу de ong Arrangements May be 
Worked t. e o Designs Here Shown Will 
Provide Many Hours of Amusement, and This 
Scheme Is Also Valuable for Electric Sign Dis- 


plays, Etc. 
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Referring to Fig. 1, A are supports, B 
stationary adjustable contacts, and C 
compound strips or thermostatic metal 
combinations, E coils of resistance wire, 
and D two non-conductor strips which 
prevent short-circuiting; 1, 2 and 3 are 
lamps regulated by the flasher, and 4 
and 5 are series lamps for protection. It 
is easy to see how this device works. 
When cool both of the thermostatic 
bars are on the lower contacts when 
light No. 3 is fully illuminated, whereas 
1 and 2 are practically out. This causes 
some current to flow thru the resistance 
coil on the upper metallic bar, opening 
the upper contact. This cuts off all the 
lights. When the upper bar finally 
reaches the top contact, light No. 1 is 
lit. The resistance on the lower bar now 
heats up, causing this to rise and then 
light No. 2 will light up. The bars 
gradually cool and the operation is re- 
peated. 

In Fig. 2, 1, 2, 3, 4, and 5 are lights. 
A are the supports for thermostatic 
metal bars, C; D, D', D”, D” and D"" 
are the resistance elements of these ther- 
mostatic bars and B, В’, B", B'" and B"" 
are the contact screws. It is very easy 
to note exactly what would happen as 
when B is closed, light No. 1 is illumi- 
nated and D"" is being heated. Finally 
B"" closes, lighting light No. 5 and D'" 
is being heated, etc. Meanwhile the 
lamps will continue to blink on and off 
in very irregular orders, giving a very 
pretty effect if each lamp is of a differ- 


ent color. 
Contributed by ESTEN MOEN. 


931 





ONERE 





allow the radiant heat to 
pass through the lens? The 
answeris yes! This is done 
: by filling a cell with a solu- 

ы-ы tion of iodine in carbon 
bisulphide so that the light will be complete- 
ly shut off. At the dark focus (in the same 
place as before) we may now observe the 
startling phenomena of a match taking fire, 
powder burning, ice melting rapidly, etc. In 
short we have focused the radiant heat. 

Solutions of sulphur and of phosphorus 
act similarly to the iodine and are said to be 
diathermal substances. Glass and air are 
also diathermal although they are permeable 
to light. 

If the unfiltered light is all focused on a 
prism so as to produce a spectrum, an exam- 
ination with a thermometer (of fair delicacy) 
will show that the heat rays are at the red 
end of the spectrum and mostly out in the 
dark region beyond the red. The tempera- 
ture rises steadily, going from the violet to 
the red, and is highest in the dark space of 
the ultra red. It can be shown that the in- 
visible spectrum of this region (radiant 
heat) represents four times the energy of the 
visible or luminous spectrum. 

From these simple experiments we can 
see that the radiant energy of the sun passes 
comparatively undiminished through the 
atmosphere without greatly heating it, but 
that the heat is absorbed by solids and at 
the surface of bodies of water, warming 
them. Part of it is reflected back from the 
earth, heating all objects near its surface. 


Simple Window Lock 


The illustration shows a useful arrange- 
ment, whereby it is possible to open the win- 
dow and keep it in any position and also to 
lock it at the same time. It is made almost 
entirely out of wood, with the exception of 
the screw, and does not scratch the wood- 
work. I have also made some of these out 
of tin, and found them to be very effective, 
but they are not as efficient as the wooden 
ones, as they mar the window sash consid- 
erably. Nevertheless I never need worry 
that someone is going to enter my “‘Lab.”, 
even thothe window is partially open at night. 


Contributed by WILFRED A. LOWELL. 








This Simple Window Lock Made from Metal or 

Wood Is Fastened on the Side of the Window 

Frame, and the Sash May be Held and Locked in 
Any Desired Position. 


Geometrical Paper Folding 


It Is Su 


Piece of Paper as Here Illustrated. 


rising Indeed How Many Intricate Geometrical Problems May Be Demonstrated and Studied as in no Other Way, By Simpl 
In the Accompanying Story Some of the Wonders of 


Geometrical Paper Folding are Expatiat 





Folding a 
Upon by 


Prof. T. O’Conor Sloane, in an Interesting and Valuable Contribution. 


childhood, but now it has been 
somewhat developed, and it is 
found that it can be used very ef- 
fectively for the solution of geometric 
problems and demonstration of theorems. 

Even dry geometry becomes amusing 
when one considers the simple means used 
to solve its problems. The first thing to 
be thought of about paper is that it gives 
us the means, by simple folding, of making 
a perfectly straight line, which is the sec- 
ond thing in geometry, the first, of course, 
being a point. Paper lies perfectly flat, 
and if we double over a piece of paper 
and press the fold down we have a per- 
fectly straight line. 

The next problem to be solved is to 
draw one line at right angles or perpen- 
dicular to another; the first fold is to be 
counted as one of the lines. Now, if we 
double over the paper at right angles to 
the fold, as near as may ie and next 
bring the two parts of the fold to corre- 
spond and lie exactly over each other, 
the folding will give us a line exactly 
perpendicular to the first one. This is a 
solution of one of the classic problems of 
the geometrician. 

Then, if we want to make a rectangle, 
all that is necessary is to first make a 
straight line by one fold, make two folds 
on lines at any desired points perpendicu- 
lar to it, as just described, and then join 
these by a line parallel to the first, which 
means perpendicular to them. By doubling 
over and making the doubled-over part 
correspond to the other, again we have 
the principle applied which was just used, 
and we have a rectangle. 

To make a square, we take a rectangu- 
lar sheet of paper shown in the first illus- 
tration, and fold it so that the line at the 
side D C will correspond exactly with 
the side D A. This gives us the diagonal 
fold D B and then folding across from 


OLDING paper has long been 
counted one of the amusements of 


Google 


A to B, seeing that the fold is exactly at 
right angles to the sides D A and C B, 
we have our square. 

The next figure is self-explanatory, and 
shows one of the many figures which can 
be obtained from the square by folding; 
if it is done with a nice piece of paper 
the effect is very pretty, and it can be 
applied to table linen quite successfully. 
So much for the square and rectangle. 

The equilateral triangle is made from 
the square by doubling it so as to get a 
line through its center perpendicular to the 
base. If now one of the lower corners is 
carried up to the perpendicular line so 
that the base of the square will intersect 
the perpendicular at a distance from the 
other corner equal to its own length, we 
will have the apex of an equilateral tri- 
angle, which is completed by folding. The 
smaller triangle in the same drawing is 
an isosceles triangle. 
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Articlesin January 
‘Practical 
Electrics” 


Amplifying the Voice One Milion 
Times. 

Measuring Your Light. By T. 
O’Conor Sloane, Ph.D. 

An Experimental Induction Bal- 
ance. By Henry Johnstone. 

Building an Eight-Inch Spark Coil 
—Concluded. By H. Winfield Secor. 
Associate Member American Insti- 
tute Electrical Engineers. 

The Telegraphone. 

Removing Twenty 
Your Face. 

Bell and Transformer Combined. 

World's Most Powerful Search- 
light. 

By Anode. 


Electroculture. 
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The fourth diagram gives us the proof 
of the Pythagorian theorem of the square 
of the hypothenuse. G F Н is the right 
angle triangle of the theorem. G FEA 
is the square of one of the short sides. 
A B C D is the square of the other short 
side, and the square of the hypothenuse 
is ЕК С Н. It will not take much 
puzzling on the part of the reader to find 
that the two smaller squares make up 
the area of the large one. 

Now comes the cutting of paper. A 
square cut into several pieces is shown, 
each oblique line extending from a cor- 
ner to the middle of the opposite side. 
We have nine pieces which can be placed 
so as to form nine squares, each of the 
size of the middle one. When the pieces 
are put together they give us the original 
square, and this forms a very interesting 
problem and if it is followed out geo- 
metrically it will be found to include the 
square of the hypothenuse in considerable 
abundance. 

The mathematically disposed reader will 
see that it is based on the formula 
1 + 2 = 5. It forms a nice puzzle, but 
certainly yields in complexity to the next 
one, which we commend to the most pa- 
tient of our readers. 

In the diagram for the pentagon, the 
point X is what is known as the median 
section of the line A B. This is obtained 
with practical accuracy, as 7/17th of the 
line A B. M is the center of the line A X 
and gives one point of the pentagon. The 
point N is at the same distance from B; 
by doubling over the paper first about M 
and then about N, the lines N P and 
M R are laid out equal to N M. This 
gives three.sides of the pentagon. It is 
then well to fold the square through О 
(vertically as it is placed), and then by 
doubling over at P and R carrying M and 
N respectively to the vertical Q, we have 


(Continued on page 987) 


\ 


X 
/ 
4/. 








This department will award the following monthly prizes: 


First prize, $15.00; second prize, $10.00; third prize, $5.00. 


The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the most 


useful, practica 


of $15.00 is awarded; for the second best idea a $10.00 prize, and for t 
We will make the mechanical drawings. 


are sufficient. 


Use only one side of sheet. 


and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea submitted a prize 
e third best a prize of $5.00. The article need not be very elaborate, and rough sketches 
i Make sketches on separate sheets. 





FIRST PRIZE, $15.00 


DIMMER LIGHT SOCKET AS 
A RHEOSTAT 
Some time ago I desired a rheostat for use 
with a small motor and having none on hand 
at the time I removed a dimmer light socket 
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A Very Useful Application of tbe Dimmer Lamp 
Socket, Here Employed for Controlling the Speed 
of a Small Bench Motor. 


from the bed-room and arranged it as shown 
in the accompanying sketch and I must say 
a it was some rheostat. It is advisable to 
mount the pedal in such a manner that it will 
automatically come up again. 

Contributed by JOHN MIGNONE. 


BLOW TORCH 

The following is a description of a blow 
torch, which needs no special supply of air, 
and which can be constructed by the aver- 
age amateur with tools and old material 
found around the work shop. It consists 
of three iron funnels (the kind used to fill 
bottles with), a piece of brass tubing one 
inch in diameter and 4” in length, some 
iron wire and a suitable base. Its construc- 
tion is clearly shown in the diagram. The 
distance between the funnels is to be found 
by experiments. This torch will give suffi- 
cient heat to melt brass and to do light 
brazing. Contributed by 

FERDINAND ROTHBERG. 
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funnels 





A Novel Form of Gas Blow Torch Which Does Not 
Require a Special Supply of Comprest Air. 
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SECOND PRIZE, $10.00 


AN ELECTRIC OVEN 

Description is given herewith of a small 
electric oven. The materials needed are as 
follows: two beakers as used for chemical 
experiments, one of 500 c.c. capacity and 
one of say about 200 
c.c. (long shape), 
an ordinary resist- 
ance unit (200 ohms 
for 200 volt circuit), 
and some asbestos 
and magnesia. The 
small beaker is 
placed inside the 
large one in which a 
layer of mixed as- 
bestosand magnesia 
has been placed. 
The wire of the unit 
is now bent round 
the small beaker so 
as to fit as close to 
the glass as possible. 
Around this is close- 
ly packed a layer of 
asbestos and then 
mixed asbestos and 
magnesia prest in as 
tight as possible. 
The two wires from the resistanceareledaway 
to the baseboard, on which the contrivance 
has been mounted, and these are affixt to 
binding posts. If it is desired to control the 
temperature a bored cork can be fitted into 





A Simple Electric Oven, Useful for the Laboratory, 
Is Readily Constructed in the Manner Here Illus- 
crated. If a Standard Resistance Unit—Which 
Can Be Purchased in Practically Any Electrical 
Supply Shop Nowadays—Is Not Used, Then the 
Heating Coil May Be Constructed from Some 
German Silver or Other Resistance Wire, Using a 
Sufficient Length of it Which Will Give Enough 
Resistance to Permit the Wire Becomin, ot 


Enough Without Burning Out the Coil, Usually 
ust Under a Red Heat. The Proper Length of 
ire Can Be Measured Off and Tested Before 


It is Wound into a Coil. 


the top of the inner beaker and adjusted to 
take a thermometer reading to a fairly high 
temperature, and a variable resistance can 
be placed in the circuit. The above is very 
simple and cheap and with proper manage- 
ment the temperature can be very easily 
controlled. It will be found very useful in 
the experimenter's laboratory in place of a 
water oven or air bath, doing away with the 
mess and continual attention necessary to 
prevent it running down and burning thru. 
A large boiling tube can be used. 


Contributed by JOHN V. NEWSON. 
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A Clever Automatic Toy Railwa 
Constructed from a Polarized 





THIRD PRIZE, $5.00 


TOY RAILWAY SIGNAL SYSTEM 

I have made one of these novel signals 
and it worked very successfully. The only 
necessary thing to do is to rewind the 
magnets with bell magnet wire for 6 volts. 





Signal System Operated by Means of a Relay 
elephone Ringer. The Relay Swings First in 


One Direction and Then in the Other, Lighting Either the Red or Green Lamp, 
as the Case May Be. Two Insulated Track Sections Are Necessary, as Shown. 


Armature pivot swings over and makes 
a contact with the copper plate, and then it 
lights a bulb; that is, when the train runs 
over the insulated tracks A, which causes 
the red light to flash on. The train con- 
tinues running until it reaches track B, and 
then the signal switches on a green light. 

Contributed by ROY F. HOYE. 


A SIMPLE SIPHON 
Siphon made from an old atomizer 
bulb, from which the valve had been 
removed, and a piece of rubber tubing. 


The finger is placed over the open- 
ing and the bulb squeezed, forcing 
the air out. The bulb is then allowed to 


expand, finger still on the opening. The 
bulb is subsequently lowered to a point 
below the surface of the liquid within 
the container and the finger removed. 










Bulb ‘mus t 
be squeezed 





A Hand honing Method for Emptying Acid and 
Other ARAT from Bottles, Сенши е1 from ап 
Atomizer Bulb and a Piece of Rubber Tubing. 
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Anesthesia for the Amateur 
By CHARLES S. WOLFE 


Hereafter a $5.00 Monthly Prize Will be Paid for the Best “Wrinkle” Submitted. 


HILE it certainly is a fact that the 
administration of a general anes- 
thetic is no job for the experi- 

menter, yet there is at least one local pain 
killer which he can handle 
without risk to himself or 
others, the making and 
using of which should afford 
him quite a little amusement 
and much instruction. 
Cocaine, and most of the 
local anesthetics, besides 
being out of the amateur’s 
reach require some training 
in their manipulation, it 
being necessary, usually, to 
inject them into the system 
by means of the hypodermic 


Keeping it, after it is made, is more 
difficult than the manufacture, for it has 
a very low boiling point, volatilizing 
readily. Provide strong bottles, well 


Zhermogeter 





Hold the nozzle about six inches away 
from the spot to be operated on, and 
spray. The skin will turn first an angry 
red which is followed by a white, parch- 
ment-like appearance. This 
is the time of anesthesia, 
which endures about two 
minutes. It may be re- 
newed as often as desired 
by simply respraying. 

Ethyl chlorid is danger- 
ously inflammable, and due 
precautions must be taken 
against contact with naked 
flame. 

For the benefit of that 
class of experimenters who 
like to have things right, 


‘needle. Ethyl chlorid is and know that they have 
free from this and other them right, the following 
objectional features, its « tests for determining the 
action being secured by Apparatus Set up in the Laboratory for the Production of Ethyl Chlorid, an Anesthetic purity of the product are 
merely spraying the skin hich is Coming Aore Extensively Into Us Every Day. The Method of Preparing it appended. 

with the chemical. is Quite: Simp УИ eE EE Ethyl chlorid boils at 


Many people are not aware of the 
anesthetic property of ethyl chlorid, but 
it is in daily use by physicians and espe- 
cially by chiropodists, who use it exten- 
sively in operating on corns, callouses, and 
bunions. Its preparation is not difficult, 
and the method is given for the benefit 
of those who would like to experiment 
with its peculiar properties. 

Into a flask of sufficient capacity put 
egual measures of hydrochloric acid and 
ethyl alcohol placing the HC1 in the flask 
first and adding small quantities of alco- 
hol from time to time by means of a sep- 
arating funnel. Provide a second flask, 
half full of water, the temperature of 
which must be between 70 and 80 de- 
grees, F. A third flask, loosely corked, 
is placed in a suitable receptacle and 
packed with crushed ice sprinkled with 
common salt. This fläsk receives the final 
product. 

Arrange the three flasks as indicated 
in the drawing, connected by glass tubing 
suitably bent. Apply a gentle heat and 
distill. The product passing into the wash 
bottle will contain some acid and some 
water, which the water will retain. The 
ethyl chlorid freed from these impurities, 
passes into the ice-packed flask, where it 
condenses. 


Removing 


From a German authority we get the 
following method for removing ink which 
has been spilled on a table. It requires a 
test tube and piece of fine meshed muslin. 

Over the mouth of the test tube a little 
bit of fine muslin is fastened and may be 
tied or secured by a rubber band. Hold- 
ing the tube as shown in the drawing, it 
is heated over an alcohol burner. There 
will be some moisture in it presumably, 
and the heating does not want to be 
pushed so far as to convert this into 
steam, but a good warmth is necessary. 

When it is well warmed, the mouth of 
the tube with the cloth over it, is placed 
in the ink which has been spilled; as the 


ose Google 


closed with ground glass stoppers and, 
if not for immediate use, seal and keep 
in the coolest possible place. 

Ethyl chlorid may be purchased by 
those who do not care to prepare it in 50 
gram glass tubes with a spraying nozzle 
attached. Such a tube sells for about 
fifty cents to $1.10, and may be had at 
most drug stores. 

Projected on the skin in a fine spray, 
it rapidly lowers the temperature of the 
part affected, producing a cold so intense 
that the sense of feeling is temporarily 
lost. The removal of splinters, lancing 
of boils, etc., can then be effected without 
the slightest inconvenience to the patient. 

The writer has always worked with the 
nozzle from one of the tubes sold with 
the commercial article. For those who do 
not have a nozzle of this kind, he suggests 
that an atomizer be tried. For this pur- 
pose a cork should be inserted into the 
"bulb" end of the atomizer and sealed 
with wax. A tight fitting stopper or a 
valve should then be inserted or attached 
to the spraying nozzle which may be re- 
moved when the ethyl chlorid is to be used. 
A fine spray, such as an atomizer pro- 
duces, is just what is wanted and all that 
is wanted. 


Spilled 





Here is One Way of Removing Ink Spilled on a 

Table Cloth or Elsewhere, the Ink Being Removed 

Rubbing the Cloth Covered Test Tube Mouth Over 
It, the Tube Having Previously Been Heated. 
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53.6-55.4 degrees F. 

On disolving 1 milligram (mg.) of 
Ethyl chlorid in 20 mils. of alcohol (both 
previously cooled to the temperature of 
melting ice) and adding a few drops of 
silver nitrate solution, T. S., no turbidity is 
produced at once. The presence or ab- 
sence of hydrochloric acid is thus deter- 
mined. 

Shake 10 mgs. of Ethyl chlorid with 
10 mgs. of distilled water, both cooled as 
above, and allow the supernatant stratum 
of chlorid to evaporate. The residual 
fluid should be neutral to litnus. Add a 
few drops of potassium dichromate and a 
little diluted sulphuric acid and boil. No 
odor of aldehyde should develop, nor 
should a greenish or purplish color be pro- 
duced in the liquid. This is the test for 
alcohol. 

On evaporating 5 mgs. of the chlorid, 
no noticeable odor of a foreign nature 
should arise, and there should be no 
weighable residue. To be standard, the 
product should meet all of the above con- 
ditions. 

If too much is applied and for too long 
a period a sore may be produced such as 
caused by a frost-bite. 


Ink 


air in the test tube cools, and any water 
which has been mixed with the air will 
return to the liquid state, a partial vacuum 
will be formed, and the ink will rise into 
the tube and leave the table. Two or three 
of these applications will presumably take 
care of a great deal of ink. To empty it, 
the tube is held in an inclined position 
mouth downwards over the ink bottle and 
heat applied as before, which will expel 
the ink from it; or if the cloth is of large 
mesh, it may be made to leave it by skil- 
ful shaking, which of course implies the 
danger of spilling the ink about. Whether 
used for the purpose of picking up ink 
or not, it certainly is an interesting sug- 
gestion for a physical experiment. 





— ——— —— À — Y 








Recording and Amplifying 


Time Signals 
By ARTHUR H. LYNCH 


Radio Time Recording Set Connected with Commercial Receiving Apparatus, so that 
The Key to this Recording Trick is 
Itra-Sensitive Belay, which is Built Just Like 
a Voltmeter with Jewel Bearings and Delicately Pivoted 
i č The Current Required to Operate This Re- 
markable Relay is But .00002 Ampere for Each Millimeter of Gap at the Contacts, 
the Latter Being Adjustable from One-tenth to Five m.m. 
in Series With the Contacts and the 150 Ohm Pony Relay. 


Time Signals May be Recorded or Amplified. 
Shown at Lower Right in the Form of an 
the Platinum Contacts. 


Carries One of 
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HERE аге various activities іп 

modern life which require time to 

be measured with even greater 

accuracy than one one-hundredth 

of a second a day. That is cut- 
ting it rather fine, but it is necessary. For 
instance, a vessel traveling in the vicinity 
of the equator, in making a calculation of 
its position, will be almost a mile out of 
its way if its chronometer is three sec- 
onds fast or slow. True, a mile doesn’t 
seem like much, when a vessel is on a 
six thousand mile voyage, but where that 
vessel is making port in a fog and the 
entrance to the port is narrow, with rocks 
on either side, a tenth of a mile may 
mean the difference between the safety or 
the destruction of the vessel and its cargo 
and lives. The importance of time to the 
railroads, where trains travel at the rate 
of better than a mile a minute, is very 
keen; a faulty block signal and an inac- 
curate watch in the engineer’s pocket may 
spell disaster. 

By far the safest way to check up ships’ 
chronometers is to leave them on ship- 
board and have enough confidence in the 
radio signals sent out by the government 
which are accurate to within one one- 
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oving Coil, Which Latter 


One Dry Cell Only is Used 
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hundredth of a second, to navigate by a 
chronometer checked from them daily. 

The matter of checking marine chro- 
nometers is such a very important one, not 
only to the mariners, but to every one, that 
it cannot be given too much attention. The 
traveling public and the merchants of the 
world depend implicitly upon the accu- 
racy of the ship’s chronometer; without 
aa would be practically impos- 
sible. 

The governments of many nations have 
realized this fact and have gone to tre- 
mendous labor and expense to keep the 
mariners supplied with a means of check- 
ing their timepieces. It is now possible 
for a vessel to leave the United States and 
make a trip entirely around the world 
without having to pass a single day with- 
out the signal of accurate time, sent from 
Annapolis or some other high power sta- 
tion which carries on this service. 

With this truly marvelous service at the 
disposal of the merchant marine, it seems 
as though complete advantage of it would 
have been taken, as soon as it was an- 
nounced. It has been in operation several 
years now, yet there are still a great many 
vessels which do not receive the time sig- 
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It is Often Desirable to Amplify Radio Time Signals so that 
ay be Recorded or Made Loud Enough to Enable 
People Outside a Jewelry Store to Hear Them. With Sev- 
eral Audions and a Magnavox or Other Loud-Talker, They 
Can be Made Sufficiently Strong to be Heard a Block or 
More, but the Accompanying Diagram Shows a Very Inter- 
esting Special Arrangement With Relay for Operating a 
Tape Recorder, Klaxon or Telegraph Sounder. 


nals at all, or if they are received, do not 
make more than a meager attempt to limit 
the error which occurs in their reception. 

On one vessel, which I recall quite 
plainly, it was almost laughable to watch 
the horse-play, which went on when the 
time signals were being received. The 
radio shack was near the stern of the ship 
and the chronometer was kept in the 
chart house which was very near the bow. 
At approximately five minutes before the 
signals were to be received, a sailor was 
posted outside the radio cabin door and 
another outside the chart room door. 
When I heard the signal, I waved my 
hand to the sailor outside my door, who 
waved his hand to the other sailor out- 
side the chart room door, who “sang out” 
“Time!” as the skipper watched the chro- 
nometer and compared it with the check 
given by the man outside the door. On 
some vessels this form of grandstand play 
is done away with by having the wireless 
operator blow a whistle thru a speaking 
tube or ring a telephone bell which con- 
nects the radio cabin and the chart house. 

On modern vessels, we find that every 
effort is made to keep the navigating 

(Continued on page 980) 
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This Collapsible Submarine Antenna Сап be Operated from the Bottom of the Dig and is Particularl: 


Reason or Another, the Submersible with its Crew on Board Sinks to the Bottom of a 
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Efficacious in the Event of Disaster, When for One 
arbor or Other Body of Water, and 


Will Not Rise, as Has Been the Case 


in Two Important Instances in the United States Navy Since the Armistice Was Signed. Submarines Are Now Supposed to be Able to Send and Receive 


Radio Si 
Which 


Motor-Driven W. 


in Time of War, ог When in Distress, by the New ‘‘Under-Sea”’ Radio "i E 
ave Occurred to this Type of Craft, Signals are not Apparently Transmitted Very Far with the Present Arrangement); 
Apparatus Used or to the Arrangement and Insulation of the Anten і 1 
is no Doubt but that the Imprisoned Crew Can Communicate Their Distress S 


tenna, is a Moot Question. 


stem in Use by the U. S. Navy, but Judgin, 


from the Recent Accidents 
ether This is Due to the 


With the Present Patented Arrangement Here Illustrated, There 

ignals, as Well as Transmit and Receive Messages in Time of War, by Virtue 

of the Thoroly Insulated Antenna Supported on the Hollow Ball Floats, Which Can be Easily Released or Retrieved from the Interior of the Submarine. 
Ee Control the Cables as Well as the Lead-in Wire, in the Manner Apparent trom the Picture. 
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Collapsible Aerial for Submarine Radio 


XPERIMENTS have shown that 
submarine radio-communication is 
possible over great distances, even 
when the submarine vessel lies at 
the bottom of a harbor or sound, 

and using the ordinary insulated aerial 
rising but a short distance above the deck 
and fully submerged, after the method 
discovered and patented by Dr. James 
Harris Rogers, the inventor of under- 
ground and undersea radio. There are 
occasions, however, when for various 
technical reasons it becomes desirable to 
send up an antenna above the surface of 
the water—if a submarine, for example, 
should become absolutely disabled. Mr. 
Gabriel Klem of Gardenton, Canada, has 
taken out a patent on a collapsible sub- 
marine antenna of the type illustrated in 
the accompanying figure, and he states 
therein that "the main object of this in- 
vention is to provide a means whereby a 
submarine may signal by wireless from 
the bottom of the sea, or at any distance 
under water. This is especially useful," 
says Mr. Klem, "in the case of a submarine 
which is stranded at the bottom of the 
sea, and which will be enabled by this 
means to signal for help and give its 
position." 

As will be seen upon inspecting the 
illustration, there are two main float cham- 
bers or hollow balls, which can be emptied 
of water or flooded as desired; the water 
is pumped out by means of a motor-driven 
pump, to cause the balls to become buoy- 
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ant, when they are to rise and carry the 
antenna surfaceward; while the valves of 
the balls are opened so as to allow the 
sea water to rush in and fill the float cham- 
bers, when the antenna is to be hauled 
down. 
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List of Articles in 
i February “Radio 


News” 

A Regenerative Receiver from a 
Double Slide Tuner. By W. F. Allston. 

A Squirrel Cage Rotary Gap. By 
Fred. A. Burgess. 

Do Insects Talk by Wireless? By 
Raymond F. Yates. 

Breaking In With Amplified Signals. 

The Development of Radio Tele- 
phone Communication Between U. S. 
Coast Guard Life Boats and Shore Sta- 
tions. By F. W. Dunmore. 
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Suitably geared drums or winches are 
supplied, as the illustration shows, for 
reeling or unreeling the insulated lead-in 
cable, and the control ropes or steel cables 
connected to the inlet and outlet valves on 
the float chambers. 

The operation of the collapsible antenna 
is as follows: Assuming that the floats 
are idle on the deck of a submarine and 
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filled with water, and it is desired to raise 
them, the pump motor is started and 
the water is pumped from the float cham- 
bers. Next the electric motor controlling 
the cable drums is operated so as to re- 
lease the cables, allowing the floats to 
rise, the valve control cable being allowed 
to remain slack at all times. The floats 
will rise to the surface of the water, when 
the antenna proper will take the position 
shown, so that messages may be trans- 
mitted and received in the usual manner. 
When it is desired to lower the floats, the 
pump motor is driven in the reverse direc- 
tion, the valve control cable now being 
pulled taut, so as to open both valves, 
thus allowing water to enter the floats, 
which take in water and lose their buoy- 
ancy, and therefore descend. 

In actual practise the design of float in- 
dicated by the inventor in his patent speci- 
fications, would prove a hindrance in at- 
taining high speed, owing to the íriction 
of the surface against the water, and not 
only this, but owing to the large area of 
the float projecting above the deck of the 
submarine, the excessive water pressure 
against it as the vessel sped along under 
the water would be liable to pull it from 
its moorings. This difficulty could readily 
be overcome, however, by designing the 
float in the same form as a kitchen boiler 
tank and arranging for this float to rest 
normally within a pocket, so that the top 
of the float would be flush with the deck 
of the sub-sea craft. 


Original from 
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Radio Cheers Arctic 


HILE we amateurs and experi- 
menters sit by our cozy fireside 
or steam radiator and clamp the 


phones to our ears, and enjoy 
wireless telephone music sent out 
by the now famous Westinghouse broad- 


casting station at Newark, or from one 
of the dozen other stations fitted with 
radiophone transmitters, we little think 
perhaps of the more practical and far- 
reaching aspects of radio. It is interest- 
ing at this time to read in a recent mes- 
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Explorers 


sage from Capt. Donald B. MacMillan, 
head of a group of doughty explorers now 
in the far north on an Arctic expedition, 
of the advantages due to and the cheer 
occasioned by the wireless time and other 
(Continued on page 979) 
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GREAT change has recently 

come about in Radio. Due to 

the activities of the Radio tele- 

phone, it is now possible for 
every layman to hear daily Radio lec- 
tures, Radio music, jazz, opera, etc., if 
he has in his possession even the cheap- 
est Radio receiver, due to the activities 
of the Westinghouse Company, who 
have Radio telephone broadcasting sta- 
tions at Pittsburgh, Pa., Newark, N. J., 
Springfield, Mass., as well as Chicago, 
Ill, from which the Company is send- 
ing every day from 10 A.M. to 10 P.M. 
all sorts of entertainment. 

It is like the amateur photography 
game. A novice does not bar a $75.00 
camera as a rule, but starts in with a 
camera costing a few dollars, often a 
dollar camera will do. 

The editors of SCIENCE Амр INVEN- 
TION desire to convert this year thou- 
sands of people to the Radio game, and 
in order to do so they wish to make it 
easy and painless (to their pocketbook) 
to them. Hence our big prize offer 
"The Simplest Radio Outfit." 

Naturally, the simplest radio outfit 
would contain the following: a detector, 
a telephone receiver, a tuning coil, an 
aerial, and a ground. As the Westing- 
house Company is sending on a 
wave length of 360 meters, it would 
seem desirable to have a tuning coil, or 
a tuning appliance to tune in to this 
wave length. It would also be desir- 
able to bring in the Arlington time sig- 
nals, ship reports, etc., and therefore, 
we need some sort of a tuning device. 
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$900.00 Prize Contest 


The Simplest Radio Outfit 


What we want is a home-made 
outfit. The prizes will be given to 
those sending in the best designs of 
simplified apparatus that can be made 
y anyone, with tools found at home. 
ЕООД 
1st Prize $100.00 in Gold 
2 Prizes 
each of 50.00 ** “ 
4 Prizes 
each of 25.00 ** “ 


= Total, $300.00 
STM TUM UT MOT 
Bear in mind that this contest might be 
called Home Radio Contest. It should 
not be necessary to buy apparatus with 
the exception, perhaps, of the telephone 
receiver. All the other apparatus 
should be made by the average man 
knowing nothing whatsoever of Radio, 
and little about mechanics. Simplicity 
must be the keynote, but of course the 
outfit must work. The outfit may be 
mounted on a board, encased in a box, 
or any other way, all at the option of 
the designer. In no instance must the 
total cost of the entire outfit be 
higher than $3.00. To win the first 
prize, we make the condition that the 
author must have built the outfit him- 
self. It must have been tested by him, 
and must work satisfactorily in all in- 
stances, in proof whereof the editors 
request a photograph of the outfit, and 
reserve the right to ask for inspection 
of the outfit, if this should be neces- 
sary. The smaller the outfit, the better 
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the editors will like it. Also, the cheaper 
it can be constructed, the better the 
chance to win the prize. It is imma- 
terial from what the outfit is con- 
structed, and this will be left to the 
designer. 

While it is not absolutely necessary 
that a model be submitted with your 
entry, we venture to say that the judges 
would rather like to see a model, as it 
is often much simpler to judge an idea 
if you have the actual article before 
you; this is not absolutely necessary, 
but desirable. In all events a complete 
sketch must be furnisht by the con- 
testant. 

No manuscripts entered in this con- 
test can be returned. We reserve our- 
selves the right, by paying regular 
space rates, to publish all worthy ideas 
which did not win a prize. In pub- 
lishing the various ideas, all the rights 
revert to the publishers. Use only one 
side of the paper for writing and keep 
sketches on a separate sheet. No pen- 
ciled matter can be considered. More 
than one idea may be entered by con- 
testants. The contest is open to every- 
one, radio clubs included, except manu- 
facturers of wireless apparatus. All 
prizes will be paid upon publication. 

This contest closes at noon, February 
15th, and all entries must be in at that 
time in order to be qualified. Should 
two contestants submit the same idea, 
the same prize will be paid to both. 

Address all communications to Edi- 
tor, "Simplest Radio Outfit" care of 
this publication. 
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Concerts 


By ROBERT E. LACAULT 


HIS article is not intended for the 
radio men, who know enough 
about radio reception to pick up 
the various radiophone transmis- 
sions, which are nowadays con- 
stantly in the air, but for the uninitiated 





Receiving Set 
Coil Connected 
ogether With Crys- 
tal Detector, Fixt Condenser and Telephone 
Receivers. Reduced to Its Simplest Elements 
and Lowest Cost, the Tuning Coil May Com- 
prise a Cardboard Tube or a Wooden Rod, 
Measuring 2 Inches in Diameter, and 10 Inches 
Long, Wound With One Layer of Spaced Bare 
Copper Wire, or Else Insulated Copper Wire 
With the Turns Touching, No. 20 Gage. The 
Detector May Consist of a Safety Pin Screwed 
to a Wooden Base, With the Point Bent at an 
Angle, So That It Will Bear Down on a Piece 
of Galena, The Fixt Condenser Is Made of Two 
Strips of Tinfoil Measuring About 1 Inch Wide 
by 20 Inches Long, Separated by a Piece of 
Thin Paraffined Paper, Which Are Then Rolled 
and Flattened. The Telephone Receiver May 
Be One From a Regular Telephone, or Else 
One Picked Up in a Radio or Electrical Supply 
Store. A Regular Radio Head Set Having 1,000 
Ohms Resistance in Each Reciver Is Best 
Employed. Bell Wire or Ordinary Electric 
Light Wire (or Lamp Cord) May Be Used to 
Connect Up the Antenna, the Instruments and 
the Ground Connections. 


Radiophone 
Comprising a Small Tunin 
With the Aerial or Antenna, 


Fig. 1—Simplest 


who wish to install, for their own use, 
a simple receiving set that will give good 
results. The various circuits presented 
in this article are standard ones, which 
perform their functions properly, if ad- 
justed as will be explained. 

The type of receiver needed for radio- 
phone reception depends upon the dis- 
tance in an air line between the broadcast- 
ing station and the home of the amateur, 
it depends also upon the space avail- 
able for the erection of an aerial; and 
lastly, the location of the receiving set 
will affect the intensity of the signals. In 
some cases it may be difficult to receive 
any signals if the aerial is placed just 
behind a building or steel structure, act- 
ing as a screen for the waves. 


The Simplest Type of Receiver 


If the receiving station or home of the 
owner is within a distance of 10 or 12 
miles from a radiophone broadcasting sta- 
tion, the circuit Fig. 1 may be used with 
an indoor aerial consisting of four or five 
wires, 25 to 30 feet long, connected as 
shown. In case shorter wires are used, 
their number should be increased to eight 
or ten, spaced as far apart as possible. 
This type of aerial may be erected in a 
room, close to the ceiling, the wires being 
supported by small insulators of any type. 


LATE OF THE SIGNAL CORPS DIVISION, 
FRENCH ARMY 


The best results would be obtained if the 
aerial could be erected so that the lead-in 
wire would be in the direction of the send- 
ing station. 

The receiving set itself may consist of 
a double slide tuning coil, a crystal detec- 
tor, a phone condenser and a pair of tele- 
phone receivers having a resistance of 
about 2,000 ohms. Such an outfit, includ- 
ing the aerial, may be purchased for about 
fifteen dollars. Of course, the signals and 
radiophone transmissions received on such 
a set are not very loud, unless the receiver 
is situated, say within two or three miles 
of the sending station. The clearness of the 
speech and music will be greatly increased 
by the use of an outdoor aerial, which 
may consist of either a single wire, 100 
to 150 feet long, or three or four wires, 
each 50 to 60 feet long, and spaced two 
or three feet apart. 

Whether an indoor or an outdoor aerial 
is used, a good ground connection should 
be secured; this is easy, if in the country, 





Fig. 2—The Simplest Vacuum Tube Hook-up for 
Receiving Radiophone and Also Radio-Tele- 
graph Signals Is Shown Above. A "Detec- 
tor" Type of Vacuum Tube Is Used for This 
Circuit, and the Phones Should Have 2,000 
Ohms Resistance for the Two Receivers Which 
Are Connected in Series, and the More Sensitive 
the Phones Are the Louder and Clearer the 
Signal Will Be. 1—Aerial. 2—43 Plate Varia- 
ble Condenser, 3—Ground. 4—Small_ Rotating 
Coil Inside of Inductance “L”. S—Grid Con- 


where a zinc plate or long wires may be 
buried about one foot deep. For the city 
dweller, the only possible grounds are 
the water pipes, or the radiator system. Ii 
either of these are used, the pipe should 
be scraped so as to offer a clean surface, 
and a bare wire twisted tightly around it, 
so as to form a good contact, which should 
preferably be soldered. 


Tuning 
To adjust the receiving set just men- 
tioned, the slider No. 2, of the tuning coil, 
should be moved to the center of the coil, 
and the other one to almost the end, as 
shown in Fig. 1. The detector is adjusted, 
merely by moving the sharp point pressing 
on the crystal, until signals are heard, then 
the sliders are moved until the signals are 
loudest. It should be noted that slider 
No. 1 is to be moved slowly along the coil, 
while slider No. 2 is adjusted only when 

the signals are “tuned in.” 


The Regenerative Receiver 


Using either type of aerial previously 
mentioned, very loud signals may be heard 
by using a vacuum tube detector (audion) 
and a regenerative circuit, which will give 
a very great amplification. Wie shall not 
describe here the functioning of this cir- 
cuit, referring the reader, for this subject, 
to standard radio text books, or else to 
the wireless courses obtainable from radio 
dealers. This regenerative circuit, shown 
in Fig. 2, comprises a stationary inductance 
L, with taps which are connected to a 
switch and a small coil mounted so as to 
rotate one-half turn inside the other one. 
The connection to this small coil may con- 
sist of pieces of flexible wire attached to 
the detector circuit. To tune in the sig- 
nals with this circuit, the small coil should 
be turned at right angles to the inductance 
L and the aerial circuit tuned by mean: 
of the variable condenser and the switch 
S, varying the number of turns of the coil 
L. The rotating coil is then turned slowly 
until signals are loudest, that is, just before 
a whistling sound is heard in the tele- 
phones. With such a receiving set, good 
results may be had a great distance. from 
the broadcasting station, if an ottdoer 
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Fig. 3—Hook-up for Detector and Two-Stage Amplifiers Suitable for Receiving Radiophone 


as Well as Radio-Telegraph Messages. 


al 


Frequency Iron Core Ampii 


y f The First Bulb Is a Vacuum Tube “Detector,” 
While the Second and Third Bulbs Are “Amplifying” Tubes, and Care Should Be Taken 
to Purchase the Proper ue of V. T.’s for the Set You Are Building. Two 

ying Transformers Are Used. The 


Audio- 
Third Vacuum Tube Con- 


nects With 2,000 Ohm Head Phones or a Loud Talker Such as a Magnavox, Fitted With 
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Loop Aerial 


Amplifying VT” 


Fig. 5—Indoor Loop Aerial Connected With Regenerative Coupler, V. 
ube; 


One at the Extreme Left Is an “Amplifying” 
Bulbs. This Outfit Has Been Used b 
phone Music From Cleveland, Ohio, 

Apartment. 


Turns Being Spaced ™% Inch Apart. 


concerts, or in case the receiving station 
is very far, an amplifier should be used, 
connected as shown in Fig. 3. A receiving 
apparatus of the type shown in Fig. 2 may 
be constructed, by buying each instrument 
separately, for about twenty-five to thirty 
dollars, while the price will rise to about 
sixty dollars, with the two-step amplifier, 
but without the loud talker. 


Loop Aerial Receivers 


A more practical way to receive the 
radio concerts and talks, without being 
disturbed by radio telegraphic signals sent 
in code, consists in using a loop aerial, 
which may be turned in the direction of 
the station, to receive, eliminating a great 
deal of interference, as the stations, which 
are not in the plane of the turns, do not 
affect it appreciably and not at all if at 
right angles with it. It is this type of 
aerial which is used in radio compass 
stations to ascertain the direction from 
which the signals are coming. 

With such an aerial no ground con- 
nection is needed, but to make the signal 
audible it becomes necessary to use radio 
frequency amplification, in order to boost 
up the very weak current induced in the 
loop. If desired, a two-step amplifier may 
be added to the detector tube to operate 
a loud talker, as in the case of the receiver 
using an aerial, mentioned previously. A 
receiver of the type shown in Fig. 4 is 
surprisingly sensitive, and will give good, 
clear signals in the telephone, up to a dis- 
tance of about 15 miles from the trans- 
mitter, altho this is a conservative figure. 

A receiving set of this type, used by the 
writer in the downtown section of New 
York City among steel buildings, that is, 
in an unfavorable location, gave very 
strong signals, free from interference, 
which is experienced when an aerial is 
used. With a two-step amplifier, using 


T. Detector and 3-Ste 
the Second Tube Is a "Detector," Wi 
One of the Editors With a Single Baldwin Phone Placed at One End of a Large Tin Horn, and Radio- 
bout 758 Miles From New York, Was Amp'ified So Loud That It Could Be Heard Thru a Five Room 


.This Same Set Also Picked Up at New York the Radiophone Concert Sent From the Steamer “Paris,” While 250 Miles at Sea. 
Loop Used in These Experiments Was 3 Feet Square, and Was Wound With 8 Turns of Insulated Stranded Wire (Lam 
The Signals Are Heard the Loudest When the Plane of the Loop Lies in the 


mitting Station. 


the circuit shown in Fig. 5, and a Voca- 
loud speaker, signals are audible all over 
a very large room. 


How to Build It 


The loop aerial used in the circuits 
shown in figures 4 and 5 should be twenty 
inches square, and wound with ten turns 
of insulated wire; No. 18 or No. 20 B. S. 
are suitable. The regenerative coupler 
consists of a cardboard tube four inches 
in diameter, wound with 18 turns of No. 





Fig. 4—How to Receive the Radiophone Con- 
certs as Well as Radio-Telegraph Stations With- 
out Any Out-Door Antenna, But Simply With 
a Loop Aerial Inside the Building. he Loop 
May Comprise 8 to 10 Turns of Bare or Insu- 
lated Copper Wire, Wound on a Form Built 
of Light оойеп Sticks About 2 Feet Square, 
Spacing the Turns About М Inch Apart. The 
Bigger the Loop, the Greater the Range of the 
Set in Miles, and the Louder the Signals Will 
Be of Course. 1—Loop Aerial. 2—Regenera- 
tive Coupler. 3—43 Plate Variable Condenser. 
4—23 Plate Variable Condenser. 5—.00025 M. 

Fixt Condenser. 6—Grid Leak (About 2 
Megohms). 7—Amplifying Tubes. 8—Fila- 
ment  Rheostat 9—60 olt “B” Battery. 

10—Phones. 


Governor Radiophones 


OVERNOR EDWARD І ED- 

WARDS of New Jersey delivered 

a Christmas message over the wire- 

less telephone at the Westinghouse plant 

in Newark, N. J. The Governor’s voice 

was clearly heard at the New York Times 

radio receiving station, which “listened 
in.” Governor Edwards said: 

“To all within the sound of my voice— 
and I am assured by the Westinghouse 
Company that the number includes many 
millions—I extend my earnest wishes for 
a happy Christmas and a bright and pros- 
perous New Year. Peace upon earth and 
good will toward men. The hallowed hope 
of the ages has never been as near reali- 
zation as in this nineteen twentieth anni- 
versary of Him whose message was that 
of universal peace. 


Google 


“In response to the call of President 
Harding, representatives of great powers 
assembled in Washington and within a 
few weeks of friendly, honest conference, 
accomplisht more toward insuring the 
permanent stability and progress of the 
world than has heretofore been attained 
thru centuries of conflict and mediation by 
sword and pen. 

“The permanency of the success thus 
achieved has no more potent aid than the 
wireless telegraph and radio telephone, 
which, supplemented by marvelous ampli- 
fiers, has minimized distance and will in 
time abolish horizons, bringing mankind 
in such seeming close communion that the 
Christmas spirit will prevail, not for a day, 
but for all time, and I sincerely trust it 
may.” 
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V. 
hile the Third and Fourth V. T.'s are 


T. Amp.ifier. The Tube Marked R. F., or the 


“Amplifying” 


The 
Cord Is O. K.), the 
irection of the Trans- 


14 or No. 16 B. & S. double cotton covered 
wire; adjustable by rotation inside it is 
a wooden rotor, obtainable in any radio 
store, wound with 60 turns of No. 28 or 
No. 30 insulated wire. An insulating knob, 
made of wood or composition, should be 
set on the shaft on which the rotor is 
mounted to insulate it from the hand of 
the operator. 


While in the various circuits using vac- 
uum tubes any type of detector and am- 
plifying tubes, with any make of ampli- 
fying transformers may be used, the first 
tube marked RF in the circuit using a loop 
aerial must be either an AP amplifying 
tube, or an RAC-3 audion. A very con- 
venient way to mount the various parts of 
a receiving set, in case it is not desired ta 
build it in cabinet form, is to fix the parts 
on a board, making all the connection 
with insulated wire of large cross-sectiot 


The sets just described are only a fc 
of those which could be employed for т 
diophone reception, but owing to thei. 
simplicity, easy adjustment and the good 
results obtainable with them, they are par- 
ticularly recommended to the experimenter 
who has not a good knowledge of radio, 
nor a long experience in tuning vacuum 
tube circuits. The pleasure derived from 
listening in to the radiophone entertain- 
ments is really worth the little work of 
assembling a receiving set, and since new 
radiophone broadcasting stations are con- 
tinually being installed, several of them 
may be heard at the same time in addition 
to the amateur stations sending out ra- 
diophone music for the fun of others. 


In case anything is not perfectly clear 
to a reader desiring to make one of the 
radio sets described in this article, the 
writer will gladly furnish additional in 
formation, if addrest in care of this maga 
zine. 


Greetings 


Sailors in Mid-Atlantic Heard 
Carols in New Jersey 


Sailors manning destroyers in mid- 
Atlantic listened simultaneously with 
doughboys stationed at posts west of the 
Rocky Mountains to Christmas carols sung 
in Newark, N. J. 

The “Christmas radio concert,” believed 
to be the first ever held, was given over 
the Westinghouse wireless broadcasting 
telephone by Julia Arthur and John Steel, 
songsters of the Keith circuit, as a Yule- 
tide entertainment for service men sta- 
tioned far from home. 


Thousands of civilians all over the coun- 


try "listened in" on the concert wherever 
amplifiers caught it. 


Radio Set in a Watch Case 


By BERNARD TUCKER > 





HY not build a wireless in your 

watch case when your watch re- 

fuses to go? That is what I have 
done with my watch, a description of 
which is given herewith. The inductance 
is wound on a special bobbin made of 
hard rubber or fibre, which just fits the 
watch case. One end of the bobbin serves 
as a panel for the connections, and а 1⁄4” 
hole is drilled in the center of the panel 
end of the bobbin, in which the crystal 
for the detector is mounted. This hole 
should be !4" deep. -The crystal for my 
outfit is 12" in diameter and М” thick, 
and therefore, just fits the hole in the 
center of the panel. The winding consists 
of 475 turns of No. 28 magnet-wire. The 
end of the wire is made fast to the small 
screw in the panel thru a small hole, as 
shown in the drawing of the panel. Two 
slots are cut thru the panel 34” deep or 
down to the core of the bobbin. After 


A New 150 


OR the reason that time signals 
and press are sent from the Ar- 
lington Station, on a wave length 
of 2,500 meters, it has always been 
realized that the ideal receiver for 
amateur use should be made to reach that 
wave. Since the distributing of market 


reports by the government has been under- 
taken with a system of the continuous 





External View of New 150 to 3,000 Meter Radio Receiving Set of the Audion 
ype. 


Digitized by OC gle 


A Complete Pocket Radio Receiving Set is Illustrated Above. 
The Head ’Phones Taxe Up Considerable Space so That the 
Radio Receiving Set Proper, Cannot be Placed in the Vest 
Pocket); But When the ’Phones Are Disconnected, the 
Tuning Coil, Detector and Condenser, Built Into a Watch 
Case as Here Shown, Can be Carried Nicely in the Vest 
The Diagram Below Shows Details for Building the Various 
Parts of the Vest Pocket Radio Receiver as Well as Diagram 
of Connections. Other Hook-ups May be Employed, but 
the Simple One Here Shown Will Prove Efficient and Suit- 





the wire is fastened to 
the screw mentioned 
above, the winding may 
be proceeded with as 
follows: Wind one hun- 
dred turns, then run the 
wire out thru one of the 
slots, and back in thru 
the other and continue 
the winding. This leaves 
a small length of wire 
exposed on the panel be- 
tween the two slots for 
the small switch to make 
contact with, and thus 
vary the inductance of 
the circuit for tuning. 
After the first 100 turn. 
are wound on, a tap is 
made every 25 turn: 
thereafter, by running the 
wire out and in slots. 

The switch blade to 
vary the inductance is 


made of thin nickel-platec 


able for Listening to Radio Telegraph as Well as Radio 


Telephone Stations. 









Detail of Panel Y p 


Condenser with 


Condenser glued on Corf- 


Shape of Cond. 
Tinfoil, 8 Sheets 
Waxed Paper 
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brass and is hinged to 
another curved strip of 


(Continued on page 978) 
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Hook-Up of Watch Cas2 
Receiving Outfit 
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to 3,000 Meter Receiver 
By ARTHUR H. LYNCH 


wave type, the need for a receiver cover- 
ing this wave length has been felt even 
more keenly, for these reports are trans- 
mitted on a wave considerably beyond the 
range of the receiving set which is limited 
to strictly amateur wave lengths. 

The building of a receiver which would 
cover the short waves as well as the com- 
paratively longer one of N A A has been 
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View Showing the Excellent Workmanshi 
Apparatus on Rear of Panel. 


a rather difficult problem. Опе great 
reason for this was that it took many 
months to produce a set, which could be 
honestly backed by a manufacturer as 
being satisfactory on the entire range. 
Such a receiver has now been on the 
market for several months and it is giving 
entire satisfaction, for in addition to cov- 
(Continued on page 946) 
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SOMETHING TO THINK ABOUT 


HE trouble with most of us “has- 
been” “would-be” inventors is the 
lack of sufficient vision and 
knowledge of what to invent, what 
to work on, and what is most 
worth-while. The purpose of these ar- 
ticles has been to supply the ideas or sug- 


gestions of what might prove practical 
and successful. Granted that the easiest 
part is to suggest an idea and that the 
hardest part is to perfect it and make it a 
success for all concerned; yet the fact 
remains that so many of us haven't the 
imagination, or if we have it we have 
failed to put it to work for our personal 
benefit in imagining things as they should 
be instead of as they are. We have ne- 
glected to observe new and useful im- 
provements that might hold possibilities 
of making us independent and famous; 
and right there is the point about this de- 
partment—the ideas and imaginations il- 
lustrated and explained here are for the 
sole purpose oí helping the reader win 
something worth-while for himself. What 
we offer here is given in a broad spirit 
of co-operation with those to whom the 
buzz of the "inventive bee" is a constant 
beacon to success. With this understand- 
ing of the aim of this page the following 
may prove of considerable interest for 


your most popular indoor sport this 
winter. 
IMPROVED WATER PURIFYING 
SYSTEMS 


If you have traveled to any extent I am 
sure you will appreciate the suggestion of 
a system of universally purifying the 
drinking water in these United States. 
There are no two towns to my knowledge 
having the same kind and chemical con- 
tent of drinking water. A traveler going 
from town to town, drinking water from 
each place (unless he is a camel and can 
hold out until he reaches home each week- 
end), consumes a greater variety of 
chemicals than those contained in the 
average drug store. One city will have 
iron, sulfur and salt in the drinking water. 
The next will have lime, soda and copper. 
Another will have magnesia, and others 
will have a greater assortment. By the 
time a fellow gets home on Saturday 
night his old "tummy" has battled with 
a host of things too numerous to mention 
here. The big idea in this suggestion is 
simply this: there should be a system 
for furnishing the same kind of water 
everywhere regardless of the kind of 
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By JAY G. HOBSON 


water put thru the apparatus or water 
purifying device. If someone will invent 


a machine for this purpose there is abso- 
lutely no doubt in my mind about every 
city adopting it graciously, both for their 
own healthful consumption and that of 
their guests. 


Mittit ane mmm 


An Automatic Elec- 
trically Operated Rail- 
road Crossing Gate 
Which Would Effect- 
ively Prevent Motor 
Cars from Passing 
Over or on to Rail- 
road Tracks When a 
Train is Approaching. 
Mr. Hobson, 
Travels a Great Deal 
and Therefore Feels 
Privileged to Talk 
About Suitcases and 
Other Luggage, Wants 
to Know Someone 
Has Not Provided the 
Traveling Public with 
a Good, Cheap ‘‘Ward- 
robe Suit case.” Yes, 
Why Not? 


апинанинашннцшнитишнишшииииие 


SEEBACK MIRROR FOR SPECTACLES 
Automobiles have their “seeback mir- 
rors,” street cars have theirs and motor- 
cycles too, to see what may be coming 
or doing behind them. So why not a 
small, inconspicuous mirror for eye- 
glasses, to enable a “feller” to see any 
stealthy “dry” snooper who might try to 
get too familiar with your hip-pocket? 
Then it would save a chap’s neck heaps, 
when pretty chickens with up-to-date 
feathers happen to follow behind uncon- 
sciously or otherwise. 

A small mirror of good quality could 
be fastened to the side rim of the spec- 
tacle frame, and the wearer could soon 
get used to focusing his eye to watching 
the rear as well as the front. In point of 
fact, this improvement would sort-a give 
the four-eyed citizen a fifth eye, which 
should be sufficient for the most observ- 
ing pedestrian. 


A WARDROBE SUITCASE 


We have wardrobe trunks and ward- 
robes in our homes, but there is one place 
that we need them worse than either of 
the former, and as yet no one has thought 
to place one in reach of those who must 
patronize the hotels in their stately travels. 

If you will closely observe the best 
suitcase on the market you will forthwith 
agree that it is about the most incon- 
venient piece of cow's hide and brass you 
ever looked at. There is no place for 
anything. Everything goes in like a beef 










A Suggestion is Here Given for Im- 
proved Spectacles or Eye-glasses, on 
the Side of Which There is Attached 
a Small See-back Mirror. The Size 
of the Mirror is Exaggerated in the 
Illustration in Order to Show it 
Clearly. This Could be Made as 
a Removable Attachment. 


stew. When you finally arrive at your 
destination and attempt to open your 
temporary home, you disgustedly find a 
maze of toothpaste, sox, handkerchiefs, 


B.V.D.’s, comb and brush, etc. Now why 
on earth can't some kind gentleman or 
lady design a suitcase on the plan illus- 
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trated herewith? One with compart- 
ments for collars, ties, sox, shirts, hand- 
kerchiefs, etc. Honest to goodness, I will 


thank the stars for your blessed invention 
(^ 


if you do, for one of the seven worries of 
my young life is told above. 
ANOTHER RAILROAD CROSSING 
GUARD 
Friends, have you been noticing the 
large number of ghastly crossing acci- 


dents this past summer I havn't the 
exact statistics at hand, but scores and 
scores of good people have lost their lives 
because there is no guard at country 
crossings to prevent them írom running 
in front of trains with their automobiles. 
There are several reasons for these catas- 
trophes. Either it is because they mis- 
judged the speed of the on-rushing 
"flyer," or their engine went dead on the 
crossing. But there is no reason for their 
engine having a chance to die at the 
wrong time on the crossing, or for them 
to be concerned about judging the train's 
speed. Guards working automatically by 
the approach of the train should think for 
them, which would prevent so many 
deaths. The sketch shows another idea 
for this purpose. 

The only way to prevent the speed-crazy 
motorist from flying across railroad tracks 
just in front of an on-rushing express, and 
thus providing an excellent opportunity for 
a grand smash-up and the loss of several 
lives in many cases, is to block 
off the crossing by means of a 
strong barrier, such as a steel 
gate. It would seem desirable 
from many points of view to have 
this gate rise up out of a slot 
somewhat in the fashion here 
shown, an electric motor raising or 
lowering the gate by means of a 
2) rack-and-pinion gear. The elec- . 

tric contact to be operated by the 
engine of the oncoming train is 
placed up the track several hun- 
dred feet. The gates could be 
raised and lowered by comprest 
air, or by other means, and when 
they are properly balanced, as are the 
present rising and falling wooden gates, 
only a small motor will be necessary to 
operate them. 

Of course special means would have to 
be provided to close the slot as soon as 
the gate disappeared beneath the suríace. 


Electric Hair Curler 


(No 1,387,785 issued to Elin M. 
Lindberg) 


This system is best described by 
viewing the drawings  herewith. 


The circuit wires are all of a length 
only sufficient to conveniently sup- 
port the heating units, spaced the de- 
sired distance apart. The heating 
units comprise an active member 
containing the heating element and 
a resilient coóperativel engaged 
clamping appliance. This clamping 
appliance normally remains open, 
and is securely attached to one end 
of the heater. A small molded ring 
is added, so as to permit holding 
this member adjacent to the heating 
element. 


X-Ray Apparatus 


1,390,250 issued to 
Balsera Rodriguez) 


.The inventor of this system pro- 
vides for an X-ray apparatus in which 


(No. Matias 


the tube or bulb has two cathodes 
and two anti-cathodes instead of 
one. These are connected to the 
usual transformer, Rays from these 
can pass only thru openings cut 
out of a lead plate, in front of 
which is another disk also made of 
lead having two or more openings 
in it. This disk is rotably mounted 
and its rotation is in synchronism 
with the alternations of current 
in the secondary circuit supplying 
the tubes. Thus whenever there is 
an obturation of the openings, a 
correspondin issue 0 current 
passes into the X-ray tube. In this 
manner, it is claimed that stere- 
scopic vision of X-ray objects is 
possible, using the ordinary fluoro- 
scope. : 


Storage Battery 
(No, 1,388,850 issued to Thomas R. 
Cook) 
There have been many attempts 
made at providing storage batteries 


for portable flashlights. In this in- 
vention, the style is changed slightly. 
The battery itself comprises a tu- 
bular container of hard rubber, 


glass, or other non-conducting ma- 
terial, This houses the regular 
pasted plates made as usual, in- 
cluding grid and active material. 
These plates have a curvature nearly 
coresponding to the curvature of 
the inside of the tube, and are prac- 
tically semi-cylindrical in shape. The 
lates are separated from each other 
y means of a bridge of hard rubber 
in the shape of an “H,” or b 
means of asbestos wool mixed wit 
silicate of soda, water glass, to 
which sulphuric acid of the proper 
density has been added. 


Ocean Comprest Air Power 


(No. 1,389,445 issued to Charles M. 
Hare) 


Utilizing wave motion for power 
purposes 18 not new, but many and 
varied are the methods which have 
been used in attaining this end. In 
the present apparatus two lon 
steel cylinders, the upper one o 
which is rigidly secured to a pier 
or abutment, while the lower one 
is permitted to move vertically in 
roller guides, act as the compressing 
elements. These tubes telescope in- 
to each other in such a manner 
that a water seal separates the air 
within the cylinders from the ex- 
ternal atmosphere. Taking advan- 
tage of the waves, the inventor be- 
lieves that the cylinder will move 
up because of the buoyant effect of 
water and drop down again due to 


These movements are 
large 
downward 


gravitation. 
to cause compression of a 
quantity of air. The 
movements on the other hand, per- 
mit a valve to open and the cylin- 
ders to fill with atmospheric air again, 


Vacuum Type Converter 


(No. 1,388,793 issued to Wilfred T. 
Birdsall) 

In the usual form of vacuum type 
converters or rectifiers, a cathode 
in the form of a filament has been 
employed. This cathode was gener- 
ally made incandescent by drawing 
current from an auxiliary current 
source, in order to render it suitable 
for electronic emissions. The in- 
ventor of this system has done away 
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with the auxiliary current. In 
alternating current apparatus, he 
provides for two electrodes. These 
are provided likewise with suitable 
heating means. The electrodes are 
then raised to an electron-emittin 
temperature, whereupon _ bilatera! 
current flow takes place. 


Coérdinating Sound and 
Motion Picture Records 
(No. 1,389,407 issued to William 
Erastus Williams) 


This method f 
sound and motion picture films is 
very simple. For the reception of 


refers to em- 
suitable ma- 


sound the inventor 
ploy a thin strip o 
terial coated with gum, wax or 
other substance. This strip is pro- 
vided with perforations similar to 


the perforations found upon ordi- 
nary motion picture films. The mo- 
tion picture and sound recording 
film strips are driven in synchron- 
ism with each other. Thus, when- 
ever the motion picture machine is 
actuated the sound recording ma- 
chine also works in exact accord 
with it. An additional feature is, 
that each corresponding frame of 
a motion picture is numbered by 
means of a perforating and num- 
bering device. It will thus be seen 
that in projecting, it is merely neces- 
sary to line up both films 


Non-Slip Device 


(No. 1,389,416 issued to José Garza 
Zertuche) 

, In the dreary winter months when 

ice covers the streets, it is not un- 


usual to find both pedestrians and 
animals skidding over the surface 
of the ice and vainly trying to re- 

in their footing. In this device, 
the inventor has provided for one 
or two suction cups, which can be 
attached to the footwear. These 
are so arranged, that pressure on 
the foot causes the open сар to be 
closed, and incidentally closes a 
vent, thus establishing a partial vac- 
uum or suction. Оп subsequently 
releasing pressure on the cup-shaped 
devices, the vent opens, permitting 
the air to flow into the cups, hence 
relieving the suction. 


Amusement Apparatus 


(No. 1,388,130 issued to Frederick 
William Thompson) 


This is a very clever illusion de- 
vice and deserves a good deal more 


of coórdinating space than we can give it here. lers of the pontoon. 
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mounted that it is free to swing 
for a few feet. This airplane is 
suddenly released when its motor 
starts the propeller spinning, draw- 
ing the plane a little forward of its 
center of suspension. This motor 
incidentally rives а compressor, 
the air from which is allowed to es- 
cape interruptedly, giving the effect 
of an engine exhaust. Meanwhile 
scenery painted on drops is gradu- 
ally lowered, making it seem that 
the airplane is row: up into thc air. 
The wind from the propeller and the 
vibrations of the motor greatly en- 
hance the effect, a miniature city 
is lowered into view on a sort of 
rocker platform. 


Image Recording Apparatus 
(No. 1,391,807 issued to William 
E. Swalm and William C. Bryan) 
Many times banks and other in- 
stitutions send thru the mails or 
by means of messengers, checks, 
notes or contracts of which they 
have no further record, unless, of 
course, they have legally protected 
the note. In order to facilitate re- 
tention of such record, and in order 
to make a protection of this nature 
easy to secure, the inventors have 
devised a glass plate which holds 
the check or note. Mirrors in angu- 
lar relation with this note-holding 


platform reflect both sides of the 
note or check, so that it may be 
photographed by one camera at the 
same time. 


Raising Sunken Vessels 


(No. 1,390,097 issued to Pedro Do- 
naire) 

Whether or not the following in- 
vention will actually raise sunken 
ships remains to be seen; the device 
is merely a pontoon secured to the 
bow of a_wrecking tug or similar 
vessel. These tugs are anchored 
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by their sterns. Reaching from the 
sunken vessel to the tug are two 
chains attached to the bow and 
stern of the sunken vessel, or in 
case the vessel is very large, four 
chains are arranged upon it. These 
chains are to be heavy enough to 
sustain the weight of the vessel. eir 
inboard extremities communicate with 
windlasses by passing over the rol- 
It is thought 


assengers are permitted to embark by the inventor that this device will 


upon ап imitation airplane, 


so work. 





Scientific 


Fors-hootch.—Out in Tulara county, 
California, an enterprising citizen has dis- 
covered a process of curing grapes. They 
are put up in cartons of several pounds 
each. Directions as follows: 


Place the contents of this package in 
open jars and add three gallons of 
water. Let stand three days. Strain 
and boil one hour, then seal or bottle. 
This makes an excellent grape juice. 
IMPORTANT—Do not forget to boil 
on the third day or the mixture will 
ferment and turn to whiskey. 

It is needless to add that the buyers of 
said packages are exceedingly forgetful. 
being led to 


Soon.—Aviator (on 


court): “But, officer, I was only doing 
160 miles an hour.” 

Aero Cop: 
the traffic.” 


“Why, you were delaying 


The Rattle- 
snake. — One of 
Bossworth's 
young sprouts 
was coming home 
about 12 o'clock 
the other night 
on the south road, 
and just as he 
got even with the 
graveyard the engine went dead. But he 
said he got so scared when he saw where 
he was that he shook the car so badly the 
durned old Ford thought the motor was 
running, and came clear to town before 
it discovered its mistake. 

—Frank Durivage. 





Past Her.—"I do hope that you keep 
your cows in a pasture," said Mrs. Newly- 
wed, as she paid the milkman. 

“Yes’m,” replied the milkman. “Of 
course we keep them in a pasture.” 

“I’m so glad,” gushed she. “I have been 
told that pasteurized milk is much the 
best."—Frank Durivage. 


With Lightning Speed.—Poor: “What 
made Vulcan lame?” 

Sim: “Why, he slipped on a thunder 
peal.”—Abraham Budovsky. . 


Did They Switch Her On?—Old 


Lady: “Oh, Conductor, please stop the 
train. I dropped my wig out of the 
window." 

Conductor: "Never mind, Madame, 


there is a switch just this side of the 
next station.” —Abraham Budovsky. 


No Bonehead, 
He. Rastus: 
“Feller, why for 
you all dabblin’ 
wid dis here oys- 
teropathy ?” 

Sambo: “ "Сацѕе 
Ah done read іп 
a book dis oyster- 
+ opathy treat ob 
de manipulation of de bones, and de 
onliest partiality Ah’s got is humorin’ de 
gallopin’ dominoes to pass in review.” 

—Frank Durivage. 





Electrically Speaking.—"Hey, Edison, 
wire they conducting those two Poles to 
the electric chair?” 

“Because they were burning juice at 
the Battery, and a copp-er two doing 
their cores discovered and captured them. 
At the terminal, the cops gave up their 
charges, and after placing the juice burn- 
ers safely in cells, they were discharged, 
and sent ohm.”—Morris Diamond. 
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A Long 
Needed In- 
vention.— 
An old col- 
ored minister 
announced 
that he had 
invented an 
automatic 
collection 
basket, which 
would be past around by the deacons 
of his church. “It is arranged, my 
brethern," said he, “dat if you drop 
in a quartah or half dollah it falls 
noiselessly on a red plush cushion; 
if you drop in a nickel, it will ring a 
bell dat can be distinctually heard 
by de entiah congregation but if you 
let fall a suspender button, my breth- 
ern, it will fiah off a pistol." 

—L. W. Moore. 


КОО С О Л О УС О 


Plane Truth.—Mose: “Dis here flyin’ 
business am a mighty ole venture.” 
Rastus: “How come you say dat?” 
Mose: "Didn't de parson say dat Esau 
sold his 'heirship' to Jacob?" 
—kKerness Chapman. 
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No Decent Descent.—A man had just 
made a successful descent in a parachute 
and the crowd of spectators that had 
gathered were asking questions. 

"Say, what if the parachute didn't 
open?" one inquired. 

“Oh, that wouldn't bother me. Га 
just come on down anyhow," was the 
reply. —Bernice Bray. 


КШ с 


E receive daily from опе to 

two hundred contributions to 

this department. Of these 
only one or two are available. We de- 
sire to publish only scientific humor 
and all contributions should be origi- 
nal if possible. Do not copy jokes 
from old books or other publications 
as they have little or no chance here. 
By scientific humor we mean only 
such jokes as contain something of a 
scientific nature. Note our prize win- 
ners. Write each joke on a separate 
sheet and sign your name and ad- 
dress to it. Write only on one side of 
sheet. No letters acknowledged unless 
postage is included. 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the 
best joke submitted each month. In 
the event that two people send in the 
same joke so as to “tie” for the prize, 
then the sum of three dollars in cash 
will be paid to each опе. 
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Warning! Last Time We Print This 
Joke.—Once there was a conductor who 
was not satisfied with his wages, and left. 
The next day, while looking for a job, 
he happened to step on the third rail. 
Did he get killed? No. He was a non- 
conductor.—Max Abramson. 


High Resis- 
tance. — Flubb: 
“What is the line 
of least resis- 
tance?” 

Dubb: “Well, 
it certainly isn’t 
the telephone 
line." 

—Edward H. 
Dreschnack, 









Oh! Water on the Brain!—Professor: 
“What proof have you to show that alco- 
hol is lighter than water?” 

Student: “It goes to your head when 
you drink it."—7/homas Tynan. 


Gassed.— 
Percy studied chemistry; 
He studied long and late. 
Percy breathed some chlorine gas— 
He'l not graduate! 
— William Poizner. 


Dayrate is High Enough.—"I see by 
your sign that you now charge 10 cents 
extra on all drinks served at the fountain 
after midnight." 

"Yes, in the future a quarter will be 
what I may call the Nightrate of Soda." 

—W. S. McLean. 





Better Than 
Making Gold.— 
"What fo’, Ras- 
tus, you got dat 
chemist workin’ 
fo’ yuh?” inquired 
Snowball John- 
son. 

“Ise seein’ if 
he can't take de 
wood outa de alcohol," replied Rastus. 

—Lyle Heintz. 





A Lightning Change.—The class in 
chemistry were discussing chemical and 
physical changes, the professor went on 
to explain that, for instance, when a 
piece of wood warps, that is a physical 
change, and when a piece of iron rusts, 
that is a chemical change. 

Then one of the students, somewhat 
perplexed, inquired, “What kind of a 
change would you call а peroxide 
blonde ?”—Rudolph Wensko. 


Slow Movies.—An old darky had 
bought a pressure cooker and was back 
talking to the merchant he bought it from. 

"Well" said the merchant, “can your 
wife work that cooker all right, Sambo?” 

“Naw, sah,’ Sambo replied. “Not 
much,” 

“Well, you don’t have to miss any 
meals, do you, Sambo?” 

“Naw, boss, I don’t have to do dat,” 
Sambo said. “But I shore has postponed 
a lot of 'em."—Bernice Bray. 


Relativity. — 
Mr. John Smith 
had got his auto 
stuck in the mud, 
so his wife 56 
watched the ; 
wheels to see 
if they were spin- 
ning. 

"Why, John,” 
she said, "the back ones are spinning, but 
the front ones are getting a good hold." 

—Edward Highes. 





Hard Water.—Teacher: “And now, 
can anyone tell me what an icicle is?" 

Tommy (after a profound silence): 
"Please, Ma'am, it's a stiff piece of 
water.”—Julia Howland. 


Both Come High—Dum: "What's 
the difference between a giant steamship 
and a dirigible airplane?” 

Bell: “I don’t know. What is it?” 

Dum: “The one has wonderful power 
and the other is a powerful wonder.” 

3 —Theodore Keller. 
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The “Oracle” 


б is for the sole benefit of all scientific experimenters. 
the benefit of all, but only matter of sufficient interest will be publisht. 
be answered: 





Questions will be answered here for 
Rules under which questions will 


1. Only three questions can be submitted to be answered. 


be answered by mail free of charge. 


4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. 


intricate calculations a special rate will be charged. 


2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no penciled 
matter considered. 
3. Sketches, diagrams, etc., must be on separate sheets. 


Questions addrest to this department cannot 


If the questions entail considerable research work or 


Correspondents will be informed as to the fee before such questions are answered. 








Is Wet Coal More Efficient Than Dry Coal 
in Steam Production? 
gun 


James M. Murphy, Pittsburgh, writes: 

I have heard so many different opinions as 
to the advisability of wetting coal before firing itin a 
furnace or boiler, that I would appreciate some data 
if you have any available, as to the relative efficiency 
of dry and wet coal. Some chemists claim that there 
is no gain whatever, while boiler experts whom I have 
spoken to on the subject say that it is best to wet the 
coal, especially if it is very dry, and that there is an 
appreciable gain in the amount of steam produced, or 
water evaporated. 

A. 1. We are glad to give you herewith the tabu- 
lated data on an actual test made with both dry and 
wet coal by Mr. W. H. Wakeman and recently re- 
ported in Power Plant Engineering. These tests were 
conducted by Mr. Wakeman, as he states, under the 
same firing conditions and the coal in both cases was 
taken from the same lot. The rate of combustion was 
maintained as nearly alike as possible in both cases. 
During these tests a forced draft of about one-half 
inch of water was maintained under the grates by an 
Argand blower. The increased evaporation of water 
due to wetting the coal was found to be over 8 per 
cent, as shown in the final tabulation in test No. 2. 

Test No. 1. Dry Coal 











Duration of test...... ....10 hr. 
Реа and dust.. .4181 Ib. 
SOtt COR eg re SR o ee ТОТО 1000 Ib. 
ТОСТ еа eus reste mdr sa tos 5181 Ib 
Proportion of mixture........ esee 4.18 to 1 
Coal per square foot per hour............. 17.3 Ib. 
Power деуеіорей................... 134.4 h. p. 
Water еуарогаќей.................. ..43,020 Ib. 
Water evaporated per pound of coal... 6.554.655 8.3 lb. 
est No. 2 


Stated weight is of dry coal. It was then wet down 
with all of the water that it would absorb. 

















Duration of test... 2... 10 hr. 
Pea and dust... ..3666 Ib. 
Soft coal. сэ. «хек,» ...780 lb. 
Total. каен а sereen... 4446 Ib. 
Less 3 per cent тоїв{шге.................... 133 Ib. 
Net weight.............. EEEIEI 4313 lb 
Proportion of mixture........... 4.7 tol 
Coal per square foot per hour... . ...14.4 Ib 
Power 4еуе1!орей................. .121.5 h. p. 
Water еуарогаќей....................... 38,880 1b. 
Water evaporated рег pound of coal... . 2.9 Ib. 
Increased evaporation due to wet coal..8.4 per cent 


Chemicals Producing Heat in Water 


(19 Arthur Hacburn, Wyandotte, Місһ., 
asks: 
О. 1. For a chemical which will produce heat if 


added to water. 

A. 1. We suggest some chemicals which, when 
placed in contact with each other develop consider- 
able heat, sufficient to vaporize the gasoline. They 
are cheap and will not offer any difficulty in handling. 

One is quick lime mixed with water, the simple 
pe otherwise known as slaking. Water and sul- 
uric acid will also produce heat but we do not recom- 
mend them; the acid is liable to do harm by its 
corrosive power. In any case add the acid to the 
water, not the water to the acid. Calcium chlorid, 
caustic soda and many other chemicals produce con- 
siderable heat when added to water. 

Q. Please explain the use of a shading coil for 
single phase electromagnets to improve the lifting 
power and also to reduce the humming. 

A. 2. The following data is given from the 
American Handbook for Electrical Engineers, by 
Pender. The humming of single phase magnets may 
be greatly reduced by introducing a so-called shading 
coil in the pole face. This shading coil is nothing 
more than a short-circuited secondary winding, con- 
sisting of one or more turns, which encloses only 
part of the total flux passing thru the plunger. Due 
to the leakage reactance of this turn, the current in- 
duced in it is out of phase with the inducing flux, 
so that at the moment when the inducing flux, due 
to the main winding, is zero, there still remains a 
flux due to the current in the shading coil which 
flux produces a pull. Thus the combined pull from 
the main flux and the shading coil flux never be- 
comes zero. The illustration shows the arrangement 
of the shading coil. This coil is mounted in the 
plunger or in the plug close to the pole-face, in order 
to reduce the length of the path for the magnetic 
lines which are interlinked with the shading coil. 
Naturally the shading coil has no effect with long 
air-gaps, and it is therefore imperative that a good 
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magnetic contact be obtained when the plunger is in 
the sealed position, to get the greatest possible effect 
of the shading coil. 

Incidentally the shading coil also increases con- 
siderably the maximum pull for a given imprest 
voltage, as the minimum pull is also due to the 
combined main and local flux. As an example, a 


plunger magnet without shading coil, which gave a 
minimum pull of zero and a maximum pull of 28 
pounds, had, after the introduction of the shading 
coil, a minimum pull of 18 pounds and a maximum 
pull of 143 pounds. 


AC Solenord Cort 






End View of Shading*Coil 


The Use of a ‘‘Shading Coil" Like That Shown Will 
Increase the Pull of A. C. Magnets Considerably. 


Problems in Physics 


1179) С. С. Stervette, Rockfield, Ind., writes: 
Asking several questions in physics. 
Your questions contain a number of pe- 
culiar paradoxes. If a weight is dropt from its 
roof to the floor of a moving train, the weight 
will strike the floor at a point directly beneath 
its starting point, with reference to the car, 
the reason being that all bodies within the 
train are in motion at a speed equal to the 
train. If the front door of the train were open 
so that air were permitted to rush thru the 
cars, the air would have some slight effect on the 
weight, and the weight would fall behind its 
starting point. 

With reference to your second query, there 
are several interesting points which have to be 
considerd. As you know, the earth is ellipsoidal 
being of greater diameter at the equator than at 
the poles, and, therefore, the gravitational pull 
at the poles would be greater than that at the 
equator, provided that the earth remained in 
its same shape when it ceased rotation. It is 
quite possible, however, that the earth would 


- become perfectly spherical, in which event the 


weight at the equator would be identical with 
that at the poles. 

Two persons together in the center of an ab- 
solutely frictionless pond could get off that pond. 
The fact that the pond is frictionless excludes 
the possibility of a gravitational pull. If, there- 
fore, both individuals exerted pressure upon each 
other, or one pushed the сег, the force ex- 
erted by him would be exerted in the opposite 
direction in an equal manner, and both would 
go sliding off to the edge of the pond regardless 
of its size because they had been started into 
motion and friction does not further affect them. 


Transformer Winding Data 
(1180) G. Stevenson, Detroit, Mich., writes 
or 


asking : 
Q Data on 12-volt, 120 ampere transformer. 
. The nearest data we have to the trans- 
former you request data on, having a secondary 
output of 12 volts and 120 amperes, is that for 
a transformer giving 13 volts and 150 amperes, 
and intended for operation on  110-120-volt, 
60 cycle A. C. circuit. 

The data for constructing this transformer 
is as follows: The laminated sheet iron core 
measures 1712x834 inches with a cross-section 
of 24х24 inches. 

The primary coil is wound on one of the 
longer legs, first insulating the leg with several 
layers of oiled linen or empire cloth, and for 
110 volts, 60 cycle A. C., this winding com- 
prises 224 turns No. 8 B. & 5. gauge D. C. C. 
copper magnet wire. 

he secondary winding comprises 31 turns 
of No. O. B. & S. gauge D. C. C. magnet wire, 
or several other conductors of small size, but 
equivalent to this size conductor, may be wound 
on, owing to the difficulty of winding on such 
heavy wire as No. The secondary voltage 
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will be dependent upon the number of turns 
tapped off from this coil. If you tap off at 15 
turns, you will get approximately one-half the 
normal secondary voltage or 6% volts, so that 
you can easily figure out by direct proportion 
where to tap off. 


Transparency of Different Materials to 
| X-Rays 

(1181) Henry D. Thompson, New York City, 
N. Y., writes: 

Q. 1. How do different materials compare with 
water with respect to their comparative transparency 
to TY taking the transparency of water as equal 
to 

A. 1. The table below gives the values cited by 
Batelli and Garbasso: 

























Specific Trans- 
MATERIAL Gravity. | parency. 
Water 21 | Water =1 
SOLIDS 
Pinewood....: 606% oio 0.56 2.21 
Walnut. 0.66 1.50 
Paraffin 0.874 1.12 
Rubber 0.93 1.10 
ГО «Ве 0.97 1.10 
Stearine..... 0.97 0.94 
Cardboard.. ied 0.80 
Ebonite..... 1.14 0.80 
Woolcloth. iris 0.76 
Celluloid. . КО, 0.76 
Whalebonc on 0.74 
Silk....... DA 0.74 
Cotton.. qe 0.7 
Charcoal ae ats 0.63 
Starches sts seq oe ужа жез ET 0.63 
Баба: Фу cigs be xs en 1.61 0.60 
Воена 1.9 0.56 
Magnesium.............. 1.74 0.50 
OK: ose: bs ases ia o ys As бе 0.48 
Glue. араа hes nes 0.48 
САБАБИ НАННЕ 1.98 0.47 
Lead Ointment. E 0.40 
Aluminum............... 2.67 0.38 
Talcum 2.6 0.35 
Glass.. 2.6 0.34 
СВК i2 ovde vioilor? 2.7 0.33 
Апбітопу............... 6.7 0.126 
о л ыа а ake бигат, 7.28 0.118 
MARC er ep ote nde Аа 7.20 0.116 
FON: dne oe АНА 7.87 0.101 
Nickel. леан ду 8.67 0.095 
Brees co. 22 гоа: 8.70 0.093 
Cadmium. 2. 8.69 0.090 
COPPER iad ео н 8.96 0.084 
Bismuth 9.82 0.075 
Silver. 10.5 0.070 
ү, АЗРЕТИ 11.38 0.055 
Palladium............... 11.3 0.053 
eFCUFy. «eee eer 13.59 0.044 
didis obotebbeibqr: 19.36 0.030 
Platinum................ 22.07 0.020 
LIQUIDS 
Ether: кэе» 0.713 1.37 
Petroleum.... 0.836 1.28 
Alcohol. ..... 0.793 1.22 
Amyl Alcohol. em 1.20 
Olive Oil 0.915 1.12 
Benzol 0.868 1.00 
Маеги 1.000 1.00 
Hydrochloric Acid. 1.240 0.86 
Glycerine........... 1.260 0.76 
Bisulfite of Carbon. 1.293 0.74 
Nitric Acid...... 1.420 0.70 
Chloroform... Ж 1.525 0.69 
Sulfuric Acid............ 1.841 0.50 





Books on “Perpetual Motion” 


(1182) J. Smith, Florida, asks: 
Q. Where can I procure books on perpetual 
motion machines? 

A. There are several books on the subject 
of perpetual motion. We can recommend a 
very good book by Percy Verance, entitled “Рег- 
petual Motion," which our Book Department 
can supply at $2.00. 

You might also find useful the book entitled, 
"Seven Follies of Science," by Phin. 
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Try Their Way 


of teeth cleaning—make this test 


You see white teeth everywhere 
today—teeth that show perfect care. 
Millions of people have adopted a 
new method of teeth cleaning. 

You should learn what that 
method means. Accept this offer, 
make this test, see the changes that 
occur. 


Remove the film 


To keep teeth whiter and cleaner 
and safer you must remove the film. 
Old ways of brushing fail to do 
that effectively. 

Film is that viscous coat you feel. 
It clings to teeth, gets between the 
teeth and stays. It absorbs stains, 
so the teeth look discolored. Then 
it often forms the basis of a fixed 
and dingy coat. 

That film is what discolors, not 
the teeth. Film is the basis of tar- 
tar. It holds food substance which 
ferments and forms acids. It holds 


Pepsodenl 


REG. U.S. 


The New-Day Dentifrice 


A scientific film combatant, bringing five desired effects. Approved 
_by authorities and now advised by leading dentists everywhere. 
Supplied by druggists in large tubes. 


Google 


the acids in contact with the teeth 
to cause decay. 

Germs breed by millions in it. 
They, with tartar, are the chief 
cause of pyorrhea. Thus most tooth 
troubles are now traced to film. 
Under old methods, those troubles 
have been constantly increasing. 


How to combat it 


Dental science, after long re- 
search, has found two ways to fight 
film. Many careful tests have am- 
ply proved their efficiency. Now 
authorities endorse them, and lead- 
ing dentists everywhere are urging 
their daily use. 

A new-day tooth paste has been 
created, called Pepsodent. 
two film combatants are embodied 
in it. That is what those millions 
are using today. That is what we 
urge you to try. 


Those . 
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Teeth Glisten 


when the film goes 


Teeth show their natural luster 
when the film-coats are removed. 
That is why so many teeth now 
glisten — teeth which once were 
dingy. 

But dental research has found 
other essentials. And this modern 
tooth paste—Pepsodent—meets the 
new requirements. 


Other new effects 


Starch deposits also cling to teeth. 
In fermenting they form acids. 

Nature fights those enemies by 
two factors in saliva. One is a 
starch digestant—to digest the de- 
posits. The other is alkalis—to 
neutralize the acids. But, with 
modern diet these defenses are 
usually too weak. 

So Pepsodent is made to stimu- 
late those forces. It multiplies the 
starch digestant in the saliva, mul- 
tiplies its alkalinity. So every use 
increases markedly those natural 
protective forces. Starch deposits 
or their acids are combated with 
many-fold effect. 


Watch the changes 


The results cf Pepsodent are 
quick and convincing. The ef- 
fects can be seen and felt. This 
ten-day test will be a revelation. 

Send tke coupon for the 10-Day 
Tube. Note how clean the teeth 
feel after using. Mark the absence 
of the viscous film. See how teeth 
whiten as the film-coats disappear. 
Note the refreshing after-taste. The 
mouth is left in alkaline condition. 

In a week you will realize that 
this method means a new dental 
era. You will want those benefits 
continued. Cut out the coupon 
now and see. 


10-Day Tube Free ™ 


THE PEPSODENT COMPANY, 
Dept. 650, 1104 S.Wabash Ave., Chicago, Ill. 
Mail 10-Day Tube of Pepsodent to 


Only one tube to a family. 









Choice 
On 
Trial 


WURLITZER will 
send you any in- 
strument with com- 
plete outfit for a 
week’s Free Trial 
in your own home. 
No obligation to 
buy. Return the in- 
strument at our ex- 
pense at the end of 
the week, if you 
decide not to keep 
РЭ it. Trial won't cost 

you a penny. 


Monthly 
Payments 


A few cents a day will 
pay for instrument and 
complete outfit. 


































Complete 
Outfit 


You get with the instru- 
ment everything that 
you need — velvet and 
plush lined carrying 
case with lock and key, 
all accessories, extra 
parts, self instructor, 
music, etc. — all at 
direct cost, practi- 
cally for the cost of 
instrument alone. 


Wurlitzer has made 
the finest musical 
instruments more 
i 200 years. 


All instruments in- 
cluding Pianos and 
Victrolas, are_em- 
braced in the Wur- 
litzer plan. 


No Charge 


Everyknown 

i instrument 
illustrated 

with prices, 

monthly paymenta and 
free trial blank. Book 
is absolutely free. Send 
the coupon now. 


The RudolphWurlitzer Co. 
Cincinnati, Ohio 
Chicago, Ш, New York, N.Y. 


"THE RUDOLPH WURLITZER CO., Dept. 1252 

117 E. 4th St., Cincinnati, Ohio; 700 Jackson Blvi., Chicago, lil 
120 WA2d SL, New York, K.Y; 215 Stockton St. San Francisco, Cal. 
Send me your new catalog with illustrations in color 
and full description of the Wurlitzer Complete Outfits 
&nd details of the free trial and easy payment offer. 
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A New 150 to 3,000 Meter Receiver 


By ARTHUR H. LYNCH 
(Continued from page 940) 
МУ INTERMEDIATE WAVE REGENERATIVE RECEIVER 





ering the wave length range, it is particu- 
larly easy to operate. 

The set includes a vacuum tube socket 
and control system, which was previously 
of an entirely different design. It was 
originally necessary to insert the tube thru 
the front panel and it was held in a hori- 
zontal position and projected beyond the 
panel. In the newer type receiver the 
tube socket has been mounted in a vertical 
position which prevents the tube filament 
from sagging. 

The control of the filament battery is 
now carried out by means of a rheostat, 


: New 
Subway Turnstile : 
(Continued from page 917) | 
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the subway, comes provided with a nickel, 
he can rush thru these gates without wait- 
ing in line for his ticket. Obviously the 
ticket chopper is no longer needed. These 
gates turn freely for any person going 
out and the gate does not have to be un- 
locked for this purpose. Inherently their 
construction is simple, the coin, having been 
dropt thru a slot, if of the proper size 
and weight, closes an electrical contact. 
This contact operates a solenoid which 
admits a quantity of air into the unlock- 
ing mechanism and releases the gate for 
the distance of one quadrant or 90 de- 
grees. The passenger having past thru 
the gate is securely locked until the next 
nickel is dropt into the box. Should a per- 
son desire to leave the train he passes 
thru the same gate. This turns freely in 
the exit direction. 

Nor do incomers and outgoers interfere 
with each other. Supposing that a pas- 
senger should be passing in and another 
coming out of the station, they both meet 
at the same gate. Then the passenger 
entering has the right of way, and when 
once his nickel has been dropt in the slot, 
it is impossible for the outgoing indi- 
vidual to pass thru the gate, regardless of 
how strong he may be. Inasmuch, how- 
ever, as the great flow of traffic in the 
morning is downtown and uptown in the 
evening, a downtown passenger meets 
very few entering the sfation as he is 
leaving it, and in the evening when going 
uptown he is with the greater amount of 
trafic. One of these gates can pass 40 
passengers thru every minute. 











Hook-Up of 150 to 3,000 Meter Receiving Set. 


mounted at right angles to the front 
panel, with the control knob passing thru 
it The control knob is marked tly 
in ohms and runs beneath a pointer on 
the front panel There are two other 
knobs, similar to the rheostat control, 
which are used for verniers. One oper- 
ates on the antenna series condenser and 
the other on the tickler variometer. 

The control knobs for the two verniers 
are mounted on the shafts, which carry 
little rubber tires, which press i 
the rear surface of the dials for a fric- 
tion drive. - 


A NON-STICKING SALT SHAKER 


The accompanying illustration shows a 
salt shaker patented by a New York in- 
ventor, which, he claims, will absolutely 
prevent the caking of table salt, one of the 
nuisances we have with us on our rainy 
days. As will be seen this salt shaker em- 
bodies in its make-up a movable center 
stem or shaft, which is normally held in 
its upper position by a spiral spring. Alon 

the shaft is placed a series of blades, an 

at the bottom of the shaft a plunger is 
secured which has grooves turned on its 
surface. Whenever the plunger is deprest, 


therefore, the salt is broken up by the mov- 
ing blades and a quantity of the salt is 
positively ejected by the grooved me. 
which moves thru the opening at the 

of the dispenser. 





es 


4 
A Non-Caking Salt Shaker, Illustrated above, Has 
Been Patented By a New York Inventor. He Pro- 


vides a Spring Actuatias Central 

With Ita Series of Blades as Wellasa 

ton-Like Lower Member, so That When the Center 
Shaft is ik the Salt is Broken Up and a 
Quantity of it Positivly ey cel By Virtue of the 
Grooved Piston. 
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DOWN 


STANDARD 
UNDERWOOD 


Rebuilt like new. Every typewriter 
їз factory rebuilt by typewriter ex- 
perts. New enamel—new nickeling 
—new leering - new tl peten Bew 
key rings — wherever 
nesded~ making iP imp impossible for 

ou to tell it from a brand new 


Act NOW! Mail TODAY! JF 


Now is the time when every dollar saved 
counts. Let us save you many dollars. 
Don’t delay. Get this wonderful easy pay- 
ment bargain offer now, so you can send for 
and be sure of getting your Underwood at a 
big saving—on our easy terms or for cash. 


TYPEWRITER EMPORIUM 


SHIPMAN -WARD MFG. СО. ' зун, 
2162 Shipman Building, Chicago, Ill. 
Montrose and Ravenswood Aves. 





All shipments made direct to you from our 
big modern factory (shown above)—the largest 
typewriter rebuilding plant in the world 


i 
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From асосу 
to You 


Yes, only $3 brings you this gen- 
uine Rebuilt Standard Visible 
Underwood direct from our fac- 
tory, and then only small monthly 
payments while you are using it 
make it yours; or, if convenient, 
ed cash. Either wa , there isa 
i ne very much wor “while sav- 
too. Genuine, new Under- 
sod parts wherever the wear 
comes—genuine standard, four- 
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And Its YOURS! 


row, single-shift ios ARI gg 
oughly tested — guaranteed for 
five years. 


$3 Puts It in 
Your Home 


You don't even have to scrim 

and save to pay cash. Instead, 

you pay only a little each month 
1n amounts so conveniently small 
that you will hardly notice them, 
while all the time you are pay- 
ing you will be enjoying the 





use of and the profits from the 
machine. 


, 
10 ml Free 
Tri 
Remember, you don’t even have 
to buy the ‘machine until you get 
it and have used it on 10 days’ 
free trial so that you can see for 
yourself how new it is and how 
well it writes. You must be satis- 
fied or else the entire transaction 
will not cost you a single penny. 


FREE TRIAL COUPON 


a TYPEWRITER EMPORIUM 
a SHIPMAN-WARD МЕС. CO., Chicago, Ш. 
a 2162 Shipman Bldg., Montrose and Ravenswood Aves. 


a Writing Underwood, Tiia i 
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nose E No 21620f & Standard Visible 
order and does not obligate 
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| Delivered toyou Free = 
If a 250-Mile Gale |P epagne J 


choice of 44 Stylos, colors and sizes ff 

Struck New York 
Ву С. S. CORRIGAN, C. E. 
a (Continued from page 906) 
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storm was more than five hours gettin 

here after the barometer lowered enoug 

to give warning, so that all the superfluous 
particles of air in a building had plenty 
of time to get in line and march out at 
the cracks around the doors and windows, 
then the storm only had its force of 50 


Cycle Company i is 










ET Draftsman! 


Make $30 to $75 a Week 


Your-name and address on brings this 






in the t 
Scd free analysis Ciern 











t Cyclopedia of Drawing стао cut а penny Gown. d f t inst analysis, free, Limited 
а Rae pounds per square foot to use agains у 
th these book НЫ "school wet" of draw- buildings, and only succeeded in damag- FREE offer. Act quickly. 







ing the weaker ones. 
f such a storm should increase to a 
250-mile ,gale, the barometer would fall, 
say to 24" or a 12 pound pressure, but the 
decrease coming slowly would not damage 
any building. The force of the wind, 
however, со et as pe square of the 

Bouna in genuine American morocco. race x increase in velocity, so in this case it wou 
гое. Govers all Structural Steel Suet T Metal, amount to 320 pounds per square foot or 
фага артур рай nd ahidows, worka about six times as much аз the Woolworth 
shop ‘drawings, machine design, ete., building was built to stand, and if out on 
75c a Week 9?! сү a prairie it would surely be toppled over 
good only within borders of U. B. and Canada. and broken to pieces, but as it is sur- 
[жебесе even tne wie jeolety.— A Consaiti rounded by many other tall buildings, on 
AMERICAN TECHNICAL SOCIETY each of which the storm would have to ex- 
Dept. D-282 Chicago pend and lose considerable of its energy, 
it might happen that the lower and better 
braced part would stand the strain. The 
tower, however, rising so much above its 
surroundings, would be snapt off as the 
Please send Cyclopedia of | tallest forest trees have their tops broken 
ану пе T days exam- | Off in severe storms. If the storm came 
lect. 1 will send $2.80 within | from the west, and the steel uprights on 
Pte} and. $8 а оп ш | the Broadway front only bent over in- 
hold books subject to your order. Title | stead of breaking off, the tower would 
PAS ito) уна untib fully. paio: describe a half circle, strike the pavement 
н ceuvoneuéézesesvikavsqeopbsdeséoseecsaeqkobg ** lor possibly the Post Office building and 
so support itself upside down as shown in 

өөө the picture. 


OMCHARGE | 


| YOUR BATTERY _ 
for A Nickle " 


A perfect rectifier at last, fully auto- 
matic and foolproof in every respect. It 
can be operated by anyone. 


THE НОМСНАВСЕК К 


connects to апу alternating current socket, 
gives a taper charge—will fully charge any 
“A” battery overnight. It is self-polarizing. Connect your battery 
either way and it will always charge. Automatically disconnects battery 
when power is interrupted. Restarts charging when connections are re- 
stored. Adjustable for wave form, frequency and voltage. Contains only 
one moving and two wearing parts, lasting’ thousands of hours, replaceable as a unit for $1.00. 
The highest charging rate, greatest efficiency, and simplest of any rectifier selling for less than 
$100.00. Bulletin 628 proves it. Ask for your copy. 

Manufactured in sizes for r charging three ted six cell batteries from both alternating and direct 
current circuits. Cannot injure battery—will last 
a WN by underwriters—satisfac- Ns you how. ш 
tion guaranteed. For sale by all radio, elec- Н mek with ean’ rte fr free bas 
trical and accessory dealers or shipped Farmer Burns. 1252Ry 

express prepaid for purchase 


Dept. 169, SHELDON SCHOOL, 86 So. State 
Poa St., Chicago L, 














everywhere. Intense СА m manuf: A 
railroading, building, e ete., "us or more draftsmen. 


Shipped on 7 Days’ FREE Trial 


CYCLOPEDIA OF DRAWING 


4 Volumes. 1650 Pages. Thousands of Illustrations. 
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illus. Catalog No. 4, lt saves you the 
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г Underwoods, Monarchs, Ке 
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REDUCED. PRICES. 152020 
Prices as low as.... 
Write for our Catalog No. 


BERAN TYPEWRITER CO. 
Dept. 21, 58 W. Washington Street, Chicago 


SAVE 295. to 607, 
S GRAFL EX-KODAKS 


Cameras and Lenses of every description. 
Equal to new. Save money. Write now for 
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‘rite now. 


business over 
CENTRAL CAMERA C0., Dept 112, ; "124 $. Wabash, Chicage 


«mmo . е » 
Lighting Fixtures 
Ready to Hang 
(Direct from Manufacturers) 
Completely wired, including 
glassware. New designs. 
Send for catalog No. 20 
ERIE FIXTURE SUPPLY CO, 
Sta. C Erie, 


а. 





















devi ides hand; corrects 
ero daya.. Big improvement in tres 
No failures, Complete butiine FREE. 
Write C. J, Ozment, Dept. 44, Louis, Mo. 


TAMMERER 


FOR 66 YEARS we have successfully corrected 
Mer n de by our simple and ome method. 
Individual instruction only. S.T. ROBBINS, 
Director, Boston Stammerers’ Institute 
246 Huntington Ave., Boston, 17 Mass. 
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Amaze Your Friends- - 
arn Music Quickly at Home 


| Through This Wonderful New 


Method You Can Now Learn 


to Play Your Favorite Instrument in a Few Short Months 


Entire Cost Averages a Few Cents a Lesson 


«How did you ever do it? Where in the wide world did 
you ever learn to play so quickly ?" 

' This is the question that thousands of my students have been 

asked and are being asked daily. 

With my wonderful easy print and picture lessons for begin- 
ners, their progress has been nothing short of astonishing. Not 
only their friends, but they themselves were amazed at their 
sudden ability to play or sing. With this accomplishment they 
have been able to achieve greater popularity than they ever 
thought possible. And you can do the same. 


Even if you don't know the 
first thing about music, don't 
know one note from another— 
with this new method you can 

, easily and quickly learn to sing 
or to play your favorite musi- 
cal instrument. And all in 
your spare time at home—with- 
out a teacher! 

To those who are not ac- 
quainted with my system this 
may sound like a pretty strong 
statement. Yet I stand ready 
and willing to back up every 
word of it. 

I have taught music to over 
250,000 men, women and chil- 


dren in all parts of the world. 
Just think!—over a quarter of а 
Their thousands 


million graduates. 
of grateful letters to me, only 


which are reproduced here, will convince 
you better than anything I could say, of the 


true merit of my system. 


But I don't ask you to judge my methods 
by what others say or by what I myself say. 
You can take any course on trial—singing or any 
instrument you prefer—without risking a single 
I want you to judge entirely by your 
If for any reason whatever you 
are not satisfied with the course or 
can learn from it—then it won't cost you a cent, as 
Obviously, I 
never make such a sweeping statement unless I 


penny. 
own progress. 


outlined in our guarantee. 


THE VERDICT! 


Since I've been taking your 
lessons I've made over $200 with 
my violin. Your lessons surely 
are fine.—Melvin Freeland, 
Macopin, N. J. š 


My friends all think it won- 
derful how I learned to play in 
such a short time. I regret that 
I didn’t hear of your school long 
ago.—Mrs. W. Carter, 22 Cass 
Ave., St. Louis. 


I want to tell you how de- 
lighted I am to have found a 
way to learn music. I shall sing 


the praises of your school to 


everyone meet.—Susan__ J. 
Almy, 500 W. 144th St., New 
York. 


I am more than satisfied with 
the lessons. They are much bet- 
ter than a private teacher. I cer- 
tainly admire the way you take 
pains to explain everything in 
them. I wouldn’t go back to my 
-private teacher if I were paid 

‘to.—Julian L. Piccat, Stepney, 
ойп. Deg 
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a few of 


what you 
could 


were convinced 
that my lessons 
would do all that I 
claim. 

My method ге- 
moves all the  discouraging 
drawbacks and entangling hin- 
drances of the old way of 
learning music. 

There are no dull and unin- 
teresting exercises, no agoniz- 
ing scales, no tortuous finger 
gymnastics, по  reprimands 
from a cross or impatient 
teacher. Nor is there any need 
of joining a class, pinning your- 
self down to certain hours of 
practice, paying a dollar or 
more per lesson to a private 
teacher. 

All these obstacles have been 
eliminated entirely. In their 
place you are given delightfully 
clear, easy and interesting les- 
sons, which make every step as 
simple as A, B, C. You take 


| lessons in the privacy. of your: 


gle 


own home with no strangers around 
to embarrass you. And you may 
practice whenever it is most con- 
venient for you. 

So easy is my method that chil- 
dren only 10 to 12 years old have 
quickly become accomplished sing- 
ers or players. Also thousands of 
men and women 50 to 60 years old— 
including many who have never 

8 before 
taken a les- 
son — have 
» found this 
method 
equally 
easy. 

And my 
lessons are 
just as thorough as they are easy—no 
"trick" music, no "numbers," no make- 
shifts of any kind. I teach you the only 
right way—teach you to play or sing 





LEARN TO PLAY 
ANY INSTRUMENT 






Saxophone Trombone 
Voice and Speech Culture 
Automatic Finger Control 







by note. 
.Think of the pleasure and hap- 
piness you can add to your own 


daily life once you know how to 
play! Think of the popularity you 
can gain—for players and singers are 
T always in demand at social gatherings of every 
ind. 
And think of the good times you can have and the 
money you can make. 
Thousands of our students now play in orchestras, at 
dances, etc. Many have orchestras of their own and 
go away each year to play at the seaside or mountain 
resorts. Why can’t you do the same? 


Special Offer 


When learning to play or sing is so easy, why continue 
to confine your enjoyment of music to mere listening? Why 





: mot at least let me send you my free book that tells you all 


about my method? I know you will find this book absorbingly 
interesting, simply because it shows you how easy it is to turn 
your wish to play or sing into an actual fact. Just now I am 
making a special short-time offer that cuts the cost per lesson 
in two—send your name now, before this special offer is with- 
drawn. Instruments supplied when needed, cash or credit. No 
obligation—simply use the coupon or send your name and 
address in a letter or on a post-card. 


U. S. SCHOOL OF; MUSIC, 1332 Brunswick Bldg., N. Y. City 


| Mr. David F. Kemp, U. S. School of Music, 
1332 Brunswick Bldg., New York City. 


| Please send me your free book, “Music Lessons in Your Own 
Home,” and particulars of your special offer. I am interested in the 
| following course: 
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Play the Hawaiian Guitar 
Just Like the Hawaiians! 


Our method of teaching is so simple. plain and 
easy that you begin on & piece with your first 
lesson. Іп half an hour you 
can play it! We have reduced 
the necessary motions you learn 
to only four—and you acquire 
these in @ few minutes. Then 
it is only a matter of practice 
to acquire the weird, fascina- 
ting tremolos, staccatos, slurs 
and other effects that make this 
instrument so delightful. 
The Hawaiian Guitar 
plays any kind of music, 

the melody and the 
accom ent. 
complete course of 

s includes FREE 
8 beautiful Hawailan 
Guitar, all the neces- 
sary m and steel bar and 52 pieces of Music. 
Special arrangements for lessons if you have 

your own guitar. 


Send Coupon NOW 
Get Full Particulars FREE 


First Hawaiian Conservatory of Music, Inc. 
233 Broadway, Woolworth Bldg., New York 


I am interested in the HAWAIIAN GUITAR. 
Ран» send complete information, 
ег, М 
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REAL SYNTHETIC SILK 
DISCOVERED 

A process for making silk artificially, 
which has every characteristic of the 
natural process, and in some respects is 
superior to the natural silk, has been dis- 
covered, by research chemists, as an ad- 
junct to the dye industry which „was de- 
veloped in the United States during the 
war. 

According to the chemists the new 
process laboratory silk will have all the 
silkiness of the original article spun by 
the Asiatic silk-worm, will be more dur- 
able, and can be produced at a lower 
price. They assert that not even an expert 
will be able to determine whether the ball- 
gown of the future came from the mul- 
berry tree silk farms of Japan or China 
or out of the test tubes of the chemists. 
The synthetic fabric will even have the 
silken rustle and swish that characterize 
the true silk garment. 

The new American chemical industry, 
which has been experimenting for several 
years with synthetic fabrics, will at once 
begin the manufacture of the new process 
silk on a commercial scale. Factories 
have already taken over the process and 
a mill capacity of several million yards 
annually will soon be in actual competition 
with the silk worm. 


‚1. 
$20 BRINGS YOU AN HB BATTERY CHARGER 









Write today. 


D makers for your shop. 





С 


Pay balance on long, easy monthly terms. You сап make $150 to $300 clear 
profit every month with an HB Charger. 
steady, continuous service. Get your HB outfit NOW when demand 
for reliable battery charging is greatest. Sizes for 6, 10, 16 or 
32 batteries. Let us recommend size to make you most money. 
Get prices also on HB motor grinders, air com- 
pressors, electric motors, tire buffers, etc.—all big money- 


[£ HOBART BROTHERS COMPANY, Box S2, TROY, OHIO 


1922 ATLAS new turore 


No repairs, no ren 









FREE 


To the readers of “Science & Invention” who take advantage of this offer now made in connection with 


Webster’s New International 


THE ONLY GRAND PRIZE 


(Highest Award) given to dictionaries at the 


Panama-Pacific International Exposition was 
granted to Webster’s New International and 
the Merriam Series for superiority of educa- 
tional merit. 












“To have this work in the home is like sending the whole family 


to college.” 


is the 1922 
World,” 
pages of maps 
colors, 
by the Great War, New Census Fi 
ll handsomely bound in red cloth, size, 9%х12%. 


beautifully 





“The Supreme 
Authority” 


A Complete Reference Library in Dictionary Form—with nearly 
3,000 pages and type matter equivalent to а 15-Volume Ency- 
all in a single volume on India paper, bound in Rich, 
Full Red Leather or Library Buckram, and on Regular 
strong Fabrikold, can now be secured on the following remarkably 
easy terms: 


THE ENTIRE WORK (WITH COMPLETE 1922 ATLAS) 


DELIVERED for $1.00 ҖЫ 


and easy monthly payments thereafter (In the U.S.and Canada) 


cloped ía, 


=) Reduced About One-Half 


















"New Reference Atlas of the 
containing 148 pages, 
printed in 
including changes brought about 
gures, Parcel-Post Guide, ete., 


WORDS OF RECENT INTEREST 
Anzac, ace, barrage; Bertha, blighty, Boche, 


Bolsheviki, camouflage, Lewis gun, Liberty 
bond, Sammy, soviet, tan k, war bride. These 
are but a few of the thousands of late words 
—all clearly defined in this great work. 


The Merriam Webster 





Paper, in 


ON SUPERIOR INDIA PAPER 


in Thickness 
and Weight 


INDIA-PAPER EDITION 
opaque, strong, superior India 
This edition is only about one-half the 
thickness and weight of the regular edition. 8 
12% in. x 9% in. x 2% in. Weight, 8% Ibs. 


REGULAR PAPER EDITION 
Printed on strong book paper of the high- 
est quality. Size, 12% in. x 9% in. x 
5% in. Weight, 16% lbs. Both editions 


are printed from the same plates and in- 
p dexed. 


Over 400,000 Vocabulary Terms, and in 
addition 12,000 Biographical Namas, 
nearly 30,000 Geographical Subjects, be- 
sides thousands of other references, 
Nearly 3,000 pages. Over 6,000 illustra- 
tions. 

The only dictionary with the New Divided 
IM Page, characterized as “А Stroke of Genius.” 





Printed on thin, 
paper, 


To those who mail this coupon at once 


р лы ЕК" 
оте ept. S. ringfield, Mass. 
(Publishers of Meine Webster nos e 
or over 75 увага) 

Please send me, free of all obligation or 
expense, а сору of “Dictionary Wrinkles'* 
containing an amusing '"Test in Pronunci- 
ation” (with key) entitled '"The American- 
ization of Carver"; also ''125 Interesting 
Questions'' with reference to their answers 
and striking “Fac-simile Color-Plate' of 
the new bindings, Please include speci- 
men pages of India and Regular paper 
with terms of your “Science & Invention” 
free Atlas offer on Webster’s New Inter- 
national Dictionary. 
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i! 10,000 Years 
Hence 
By H. GERNSBACK 
(Continued from page 904) 
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pressure will perhaps not be more than 
four or five pounds per square inch, in- 
stead of 147, as we have it today. That 
means that humanity will have to accus- 
tom itself to such a change, and there is 
no question that it is possible to do so if 
the change is made gradually, as it prob- 
ably will be. It means that the future 


-humanity will have larger chests than 


they have now. 
Naturally it would not do for the fu- 


‘ture city to descend upon the surface of 


the earth, as this would be disastrous, not 
only to the inhabitants, but to the ma- 
chinery as well. For one thing, the hu- 
man beings would probably suffocate as 
they could not stand the high pressure of 
the present atmosphere. his need not 
worry us any more than does the present 
ocean steamer, which is not expected to 
land on the floor of the ocean, because 
when it does, all is lost. The steamship 
has been designed and constructed to 
stay upon the surface of the ocean, and 
the future floating city will be designed 
in the like manner, to stay up; not to go 
down. 

As for flying in 10,000 years, the aero- 
plane and the flying machine will have 
disappeared. We will have the individual 
flyer, as depicted on our front cover. The 
future flying man will be encased in warm 
fabrics electrically heated and kept hot 
comfortably. Upon his head he will have 
a sort of a diver's helmet made of flexible 
glass, unbreakable. The little atmosphere 
that he needs—remember he only needs 
five pounds per square inch—is carried 
by him in a few small tanks that do not 
contain air, but chemicals, which are 
slowly converted into air when required. 
The power is derived directly from the 
atmosphere—static electricity converted 
directly into electro-energy. No wing: 
are used by him, but he propels himselí 
just exactly as the city of the future i: 
propelled, namely, by power rays, as 
shown. As before mentioned, the energy 
for these rays is obtained from static 
electricity reconverted into suitable high 
potential force, by means of a small con- 
verter strapped around the body. 


If the flying man wishes to rise, he 
operates his future “joy” stick in such a 
way that the rays point downward. He 
then rises upward with a speed all de- 
pendent on how much energy he furnishes 
his ray generator. If he wishes to go 
sideways, or laterally, the ray projector 
shown on top of his head is put into oper- 
ation, which moves him sideways at any 
speed desired. If he wishes to descend, 
all he needs to do is to reduce the power. 
The more he reduces it the quicker his 
descent will be. p 

Thus the future flying man will be able 
to travel at prodigious speed without the 
necessity of using ponderous machine 
or heavy apparatus. The future man will 
also be in touch with his friends or his 
office, or whatever it may be called then, 
by means of radio. He will be able to 
converse with them just as he can do to- 
day in a more modest manner, as when 
speaking to his friends from aboard a 
ship, or in his auto of today. That, how- 
ever, is not all. He will even be able to 
eat and drink, not from food which he 
has brought with him, but from food and 
drink sent to him through space. It will 
be possible to de-materialize and re-mate 
rialize matter, sending it at any distance 
desired with the speed of light. 

We admit that all of this sounds ex- 
tremely fantastic, but the truths ‘of to 
morrow will surpass our wildest fiction 
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Go as High as You Like 
No Limit to Salaries in Aviation 


No other industry offers the wonderful chances for big money-making that the 
Airplane Industry offers to ambitious men. Many more trained men will be needed to fill 
big paying jobs. The airplane has come to stay —it will soon be a part of our everyday life. 
The men who get in now are the ones that will cash in big. Look at the “big fellows” in the 
automobile game today. They represent power and wealth because they got in early —you can 
do the same in Aviation and you have an advantage because you can be trained before you start. 


Thousands of Airplane 
Mechanics Will Be Needed 


The airplane industry is going forward by leaps and bounds. Transportation— passenger 
carrying and mail carrying lines are being opened up everywhere. This means men— 
men—men! Trained men only are wanted—men who know what's what. Get ready 
Delivering Newspaper “Extra? ПОМ to make big money. The industry is calling for real red-blooded fellows—heed 

by Airplane the call—zow is the time to get started—while the industry is still in its infancy, 


Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week: 


| Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Airplane Repairman 
Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder 


Keep right on with the work you are 


Learn at Home "тч 
your spare time is all — 
ә you need. Our 
In Your Spare Time Special Course A 
is simplified for home instruction and is endorsed by airplane 2 
manufacturers, aeronautical experts, aviators and the lead- 2 
ing aero clubs. Any man who сап read English сап under- V 
stand it. The Lessons are self- -explanatory and are made plain 
as day with Blueprints, Diagrams, ete. Our Advisory Council 
and Instructors are behind you all the time giving you every- 
thing you must know. The entire field of Practical Aeronautics 
and Science of Aviation is laid right before 


your eyes. You are bound to succeed with е 
this training. This means for you a man’s Mail 
size job with a man’s size pay. is 

ә Send for our big Thi 
Big Book free book showing 


just what is going C 
of Opportunities bnin the Airplane oupon 
Industry. It also 
j F R E E ! shows what other For Without obligation оп wy 
men have done in i оова оа 
this fascinating field and what you can do,too. FREE M nS 
your 


Tt gives a list of some large manufacturers and BOOK P the he Airplane лэ 
imi 








































SCHOOL 
OF AVIATION 
А Dept. 7442 
3601 Michigan Ave. 
Chicago 


















dealers in airplanes and some of the jobs that 
are open to trained men. With the book we 


will send you a special offer that you will be ^ 

| glad to know about. This special offer may be ШЕ, ; Na 
I withdrawn at any time without notice. Send 

the coupon now and take advantage of this offer. Addr 


American School ofAviation 


“View in an Airplane Factory Dept. 7442 3601 Michigan Ave., Chicago Суннанын SEDC ЫН Ее 
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“Маке Your Marriage 


Success 


opeless to you—but 
cheer up—I can help you. 
STRONGFORTISM—The Mod- 
ern Sclence of Health Promotion 
wil! aid Nature in restoring your 
Flagging Powers and Manhood 
and Fit you for Marriage and 
Parenthood. I guarantee it. 
Mark the subjecta on the free con- 


STRONGFORT Right Now. 
The Perfeet Man 


LIONEL STRONGFORT 
Physical and Health Specialist 

Dept. 653. Newark, New Jersey 

m Cut out and тай this Coupon .......... 


. „increased 
Height 
.. Blackheads 
,.Insomnia 
.. Short] Wind; 
+. Flat Feet 
„Stomach 
Disorders 
«Constipation 
. .Billousness 
.. Torpid Liver 
«Indigestion 
.. Nervousness 
„.Роог Memory 
.. Rheumatism 
ders +» Manhood ders 
. . Successful Restored .. Muscular De- 
Marriage . . Youthful velopment 
. .Pimples .. Great Strength 


..Thinness 
..Rupture 
..Lumbage 
. . Neuritis 
. . Neuralgia 
.. Flat Chest 
.-Deformit 


ness 
. ‚Фес Circula- 


on 

» . Skin Disorders 

..Despondency 

..Roeund Shoul- 
ders 

..Lung Troubles 

.. Stoop Shoul- 


ELECTRICITY 


Two-year Course in six months, 


in your home 


Practical Electrical Engineering, a Study 
Course Without Higher Mathematics, now 
ready. 


G. E. MOTOR FREE 


Upon receipt of coupon below we will send 
you a valuable booklet free of all charge. 
Also our free motor offer. We will tell you 
just how easy it will be for you to become 
a master electrical worker or engineer. 


Earn $72 to $100 per week 


A complete electrical education, and the 
higher positions, now within the reach of 
every man, young or old. The lowest priced 
standard electrical course, and the easiest 
to understand, ever constructed. 


YOUR FUTURE LIES IN THIS 
FREE COUPON 


World Technical Institute 
Fuller Building, Jersey City, N. J. 


Gentlemen :— 


Send to me free of charge your valuable 
booklet, also your free motor offer, and full 
particulars im regard to your Course on 
Practical Electrical Engineering. 


Name. .... 5..0 
Address.......... 





S&1222" 







R EE sent on free trial. 
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: Motor Hints Í 
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3 (Continued from page 928) i 

A TIME SAVER FOR YOUR FREE 
AIR TANK 


As known, the dust caps on tires are 
always tight. I arranged this means for 
having something handy for loosening 
them. I took a pair of pliers and drilled 
a small hole thru the end of one handle 
and fastened a small chain about 18 
inches long to the pliers and the other 
end to the air hose. You never have to 
hunt for that pair of pliers. 

Contributed by W. R. EVANS. 


MOTOMETER LOCK 


The activity of a certain class of thieves 
has led to the disappearance of many moto- 
meters from radiator taps. They have a 
certain value and can be removed by any- 
one by hand. 


ТШШ“ 
ПЕ 


This Motometer Cap Secures It оп the Radi- 

ator of An Automobile, so That It Cannot Be 

Removed Without Special Tools. It Also 

Provides a Hinged Lid Instantly Opening for 

the Purpose of Pouring in Water for the Regu- 
lar Supply. 





The attachment we illustrate, which is 
clearly explained in the section, shows how 
a motometer can be so securely attached, 
that it cannot be removed, except b the 
use of a screw-driver, screw-wrench or 
spanner. 

The motometer is held by a special cap 
and is secured therein by a jam nut on the 
inside. The motometer and cap are screwed 
upon the radiator nozzle and by a one- 
eighth inch set screw, C, with slotted head, 
D, in the cap, B, is 'held so that it cannot 
be unscrewed. A fine screw-driver is re- 
quired to remove the set screw, so that the 
activities of the dishonest or mischievous 
person are curbed. 

A hinged-lid opens toward the front of 
the machine, so that water can be poured 
in when necessary, and the lid is held closed 
by a latch catching under the flange of the 
motometer at A. 


AUTO LUGGAGE CARRIER—FOLDS UP 


The left-hand side of the running board 
may be utilized to its full extent and area 
due to the fact that it is encugh if the right- 
hand side doors are free to be used for pas- 

(Continued on page 954) 


PROFESSIONAL TONE 
MUSICAL INSTRUMENTS 


Violin, Tenor 
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over the preceeding year. Five 

of new pipe line are built every year. _ 

sand new wells are drilled every month. 

each year sees 1,712 new oil companies 
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ou can become an importese n 

tremendous industry. 
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and understandable. o 
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drudgery 9. m and to step into the 

of successfu experts. Your spare time is all 
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Get Our FREE Book 







It tells all about this for 
Fully illustrated, packed full of f СБ that yon should know. 
It means success for very little— 


the book fort 
ing. баа о пора Tt оша for Pee 


PETROLEUM EXTENSION UNIVERSITY, 
Dept.605 165 E. Ontario St., CHICAGO, ILL. 


«І Would Not Part 
with it for $10, 


So writes an enth 


100,000 people who have worn it. Con- 
serve your Бойу and lif 


The Natural 
Body Brace 


Overcomes WEAKNESS sna 
NIC AILM S 


ОКСА! ENT: 
WOMEN AND MEN. 
Develops erect, graceful figure. 

Brings restful relief, com- For 
fort, ability to do things, Chil- 
health and strength. 

Wear It 30 Days Free dren 
at Our Expense Also 


DA UP load ea 
walking; replaces and suj коа терасе с 
organs; reduces ниш omen; straightens 
eras ene со e on pow ree ор 
evelops lungs, сі and bust; relieves backache, 
constipation, 


















curvatur nervousness, ruptures, 
Comfortable and easy to wear. 


Keep Yourself Fit 


Ie today f ior illustrated booklet, measurement 
id our very liberal 


HOWARD C. RASH, Pres. Natural Body Brace Co. 


286 Rash Building SALINA, KANSAS 
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B an Guitar, Ukulele, Mandolin, Cor- ful illustrated weekly, published at the Na- 
Бай o kawalan бека», Окшоіе Banjot Y tion" "е center for people everywhere: ;aninde- Nation's s 







net, Banjo Mandolin, Banjo Ukulele, Guitar, BanjoGuitar, 

or Banjo. Wonderful new copyrighted system of teaching pendent home, paper tiat tells the story of the Capi 

note music by mail. Four lessons will teach you several vo арена та ЖАЫ 1 but$la The 

pieces. Over 100,000 successful players, Do not miss n oe pond Pre m Casts Splendid serial and shart 

this free trial offer. Write for booklet. No obligations. es and “Question nevera your 
SLINGERLAND SCHOOL OF MUSIC, Inc., teaming ff lon, Send 18 cents oe 

1815 Orchard Street, Dept. 136, Chicago, Ilinois толе wea ss рула сө tenda: p. 4 

The : D.C. 
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Juick Success in Electricity! 
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Electricity, the greatest force in the world—offers you “Big Money" and 
“Quick Money” if you have the ambition to go and get it. Let me train you in 
electricity—at home—in your spare time—no matter where you live. I can 
quickly fit you to qualify as an expert electrician earning $2000.00 to $4000.00 a 


year. You don’t have to go to school. You don’t have to serve time as an 
apprentice. You start drawing the big pay as soon as you are qualified. 
І ат an authorized Elec- 


A. W. WICKS 
Elec. Engineer 
Formerly with the 


turing Jenney 
Electric 


t Z 
trical Institute. 


trical Engineer. So far as I 
know I am the only man with 
the degree Electrical Engi- 
neer to offer a Home Study 
Course in Electricity. My 
Electrical Engineering expe- 
rience has covered a period of 
twenty-five years with some 
of the leading engineering 
and industrial corporations in 
this country. This wide and 
varied experience is the se- 
cret back of the success of 
my students. 


New Easy Method 





Qualify to Fill 
One of These 
Big Paying 


Positions 


Chief Electrician 
$300 per month and up 
Sub-Station Operator 
$200 per month and up 
Electrical Contractor 


Engineer. 


Unlimited 
Maintenance Electrician 

$250 per month and up 
Power Plant Supt. 

$200 to $1000 per month 
Electrical Wireman 


Why Wicks Trained 


Men Are Successful 


Wicks trained men succeed where 
other men fail because they are trained 
thoroughly from the ground up. They 
have been trained under an Electrical 
They have the knowledge 
gained of 25 years of experience behind 
them. Wicks trained men can’t go 
wrong—they know only one way to do 
things—the right way. 


Get the 









My new easy method knocks out all || meter тор per month Mail Coupon p Special 
the unnecessary frills and gives you || 515049 5200 per month for Z Rate 
real, practical electricity — the money- Bee ee >з ый 
making facts that you can cash in on. I т.5250 to $500 1 per ‘month FREE А Сы 
teach both why and how through’ practical (M CE Ripstop oho ad ) 
problems—the kind of problems you will meet SOS une andi ap Book A «S z 
later in your everyday work. iy e $ 
FREE Electrical Outfit and Tools ee M coupon шше А Sad КУ, 

Big outfit containing material, apparatus new big book “Орр, e Mod 
and tools FREE. I know the value of the right kind of tools, in the Electrical Field.” If КР at s 
so I want my students to start out with the very tools they you are interested in your Oss aS 


will need on the job. This outfit contains everything—there 


are no extras for you to buy. 


own future you will want this 
book. I will also send you full 







i Ф 
eye In the Electrical Particulars of my method Ф <, «5 
of training—show you У $ 
Great Opportunities тай why . Wicks training. AS wis 
Just stop and think what electricity means to us in our brings quick success. a у 
everyday life апа you will realize why there is such а big You will also find eo” Pde СЯ 
demand for electrically trained men. The whole world de- out about my a S < ST 
pecia uition ^ 


pends on the electrician. Electric Light Companies, Munici- a 
palities, Manufacturers and Contractors are paying bigger onl M dt MW 
wages than ever and still need more men to fi e 


A. W. Wicks, E. E., Pres., WICKS ELECTRICAL INSTITUTE «n ve 


3601 Michigan Avenue, Dept. 7442, Chicago, Ill. ` ge 2 
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N thousands of American homes, family 

associations and traditions cluster about 
the Krakauer Piano. From the time your 
children first finger its keys into the eve- 
ning of Life, its melodious notes will make 
it home’s most treasured possession. 

Write for 
De Luxe Catalog of Uprights, Grands, 
Players and Reproducing Pianos 


KRAKAUER BROS. 
213 CYPRESS AVE. NEW YORK 
N. Y. City Retail Warerooms: 116 W. 44th St. 
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“ THERE'S MONEY INIT"? 


-AL-LEARN TELEGRAPH 






The Omnigraph Automatic Transmitter 


will teach you either the wireless or Morse code—at home 
in half usual time and least possible expense. Connected 
with Buzzer or Sounder, it will send 
you thousands of messages at any 
speed you desire. Used by the U. S. 
Government and leading universities, 
colleges and radio schools. 

Three models—$14 to $30. Send for 
free catalog. 


OMNIGRAPH МЕС. CO. 


26-L Cortlandt Street New York 


We also manufacture the Omnigraph Radio Receiving Set. A complete Vacuum Tube 
Set including Tube, pair of very sensitive phones, with head band and cord, safety switch, 
aerial wire, insulators, ground clamp. Completely wired. Enclosed in a portable mahogany 
finished cabinet, handsome enough for your parlor or living room. Price, $48.00. Sold 
with a moneyback guarantee, the same as its brother—The Omnigraph Transmitter. 
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Motor Hints 
(Continued from page 952) 
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sengers to get in or out, and as most cars 
cars are left-hand drive, no complications 
occur. Two or three suit cases and many 
packages, tents, fishing tackle, touring, or 
camping articles, practically everything 
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Here Is a Simple Home-Made Luggage Car- 

rier Which Fits Along the Running Board and 

Clamps Fast to the Mud Guard. When Not 

in Use It Folds Up Very Compactly So as to 
Fit Under the Seat. 


needed, can be carried in this way, leaving 
the interior of the car free and its occupants 
comfortable. A few dollars buy all the parts 
which any machine shop will cut for you at 
once, even drilling the holes. Use good 
quality bolts and extra fine soft rivets, 
hammered up just tight enough to allow 
movement, so that the lattice fence may be 
taken off or put on readily. When folded 
up, it makes but a small package under the 
rear seat, when not in use. Give two coats 
best black enamel. 
Contributed by P. P. AVERY, M. E. 





SIMPLE IGNITION LOCK. 

One of the simplest and yet one of the 
most defying locks for the prevention of 
automobile theft is shown in the accom- 
panying illustrations. It consists chiefly 
of a rod or plunger which when pushed in 
and turned as a key so as to remain in that 
position, holds the breaker arm of the 
distributor in such a position that the 
contact ints cannot touch, thus pre- 
venting the ignition system from function- 
ing. 
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Learn Draftsmanshi 


Referring to the illustrations, it is seen 
that a plunger with a knob attached to it 
is needed; An old hinge ‘piade wall 
answer the purpose vi nicely. Drill a 
hole in the side of the distributor case as 
shown and file a slot in it similar to that 
of a keyhole. Place the plunger in position 
so that it does not touch the distributor 
arm when the points are closed, and mark 
the positions of the holes to be drilled. 
To hold the small pin in place it is best to 
shrink the plunger around it. 

„ To operate the lock, push the plunger 
in so that the small pin enters the keyhole, 
and turn. The breaker arm will now be 
held. open and starting of the car is im- 
possible until the plunger is withdrawn 
to its normal position. When the dis- 
tributor head is in position, the device is 
very inconspicuous and to an observer 
who didn't know, it would appear to be 
nothing more than an adjustment of some 


sort. 
Contributed by NATHANIEL BREWER. 





Here Is a Simple Locking Device Which Pre- 

vents the Interrupter On the Magneto From 

Functioning. When the Projecting Rod and 

Button Is Pushed in and Turned It Locks in 

Position So as to Hold the Breaker Arm Open; 

Releasing the Pin са the Car ќо Be 
tarted. 





LEVER INCREASES POWER OF 
WRENCH 


The use of a piece of gas pipe to increase 
the leverage of spanner wrenches for work 
on heavy bolts is an old story. In the cut 
we show an extension handle adapted to 
large size spanners. In a most efficient 
way it increases the leverage so that rusty 
joints between bolt and nut can be broken, 
after kerosening and pounding if necessary. 
For new work it enables a nut to be set up 
with very great power and by eliminating 
the temptation to which all workmen are 
subjected of using a sledge upon the handle 
of a spanner, saves the latter from being 
bent, twisted or perhaps broken. It works 
right or left for screwing or unscrewing a 
nut by being placed with one or the other 
side uppermost. 








Don't Use a Piece of Gas Pipe to Lengthen the 


Wrench Handle. Here's a New Extension Han- 
dile That Increases we Levciage of Any Flat 
rench. 


(Continued on page 960) 
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At Ноте р 


Many a man now holding a high salaried 
position owes his success to specialized 
training which he got by home study. And 
you also have the opportunity to make every hour 
of your spare time pay you tremendous returns 
r in money and give you a real chance for advancement. 
No better field than Drafting is offered to 
give you your big start toward the top. 
You can master it at home—be- 
come an expert in a fascinating 
and profitable profession. 
Proficient draftsmen earn 
$60 to $150 a week. 


À Big Job 
Waiting for You 


From everywhere comes the call for expert Draftsmen. Industries 
of every kind offer positions big enough to satisfy the ambitious 
man. While the untrained worker has to “look around" and take “any 
kind” of a job, the skilled Draftsman finds positions seeking him—he is 
in the preferred class, because he has the training for which great manu- 
facturing and technical organizations are willing to pay top-notch 
salaries. 


Get Chicago “Tech” Training 


(At the College or by Mail) 









































Chicago Technical College trains men to fill positions above the 
ordinary. Enrolled here you get the methods followed by our 
experts in their own practical work. They instruct you step by step, 
demonstrating every principle, clearly explaining every method, seeing that 
you understand it all as you go along. 

If you can’t come to the College you can get this practical 
instruction by mail. You can hold your present job while 
training the Chicago “Tech” way. We teach men in every 
part of the country by mail—put them in the front ranks 
of Draftsmanship. Many of our most successful graduates 
secured this training while working in small-pay jobs. 
They put in some of their evenings or their morning hours 
or other spare time and are now far in advance of former 
associetes who contented themselves with merely hoping 
for “something better to come.” The coupon shows the 
various branches of Drafting we teach—also other technical 
subjects which you can master by home study. 


The thing for you to do now is at least to find out about 
this. Learn what it has done for others—then decide about 
it for yourself. 


Send the Coupon 


Act today. Sending the coupon may bring the 
turning point in your career. Pick the course 
which interests you, mark it with X, sign name 
and address plainly and mail the coupon—now. 
That will bring our catalog and complete in- 
formation—also the Free Trial Lesson—which 
will show how easily you can master Drafting 
by the Chicago “Tech” method. Mail the coupon. 


CHICAGO TECHNICAL COLLEGE 
245 Chicago ‘‘Tech’’ Bldg., Chicago, Ill. 





While other schools ask you to 
enroll and send money first, 
we send this free lesson first. 
Read it, practice the exercises 
and then decide about enrolling. 


FREE OUTFIT 
—instruments, drawing board, 
T square, etc.—is included with 
our Home Study course or cre- 
dit given if you already have 
an outfit. 


Send Free information on subject marked X: 


ПМасһїпе Drafting IITopographic Drafting 
Electrical Drafting IISurveying 
LIArchitectural Drafting OAuto. Engineering 
IIStructural Drafting IIAero. Engineering 
OSheet Metal Drafting OPlan Reading—Buildings 


IIEstimating—Buildings | 
I1Plan Reading—Machinery 

OPlumbing, Heating, etc. | 
IISteam Engineering М 


Post Оса. sonetoa окон ая State...... PT E ERI See eb cere eesessocccccocoo 


College or Home Study. State э/һїсһ.......................... ............... TUR 
Free Trial Lesson Included When Inquiry is for Drafting or plan reading. 
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HE Radio Specialty Co.—''Rasco' for short—is prohably th 
T specialty of small orders, no order being too small to get 
The reputation of this house was built upon service. 





Science and Invention for February, 1922 


nmm 


*RASCO RAS IT!" 





of unsolicited testimonials on file to prove that we serve the public best! 
Be sure to get our great catalogue, containing several hundred different parts, which із illustrated below. 


ORDER DIRECT FROM THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS 


“RASCO” AUDIO 
FREQUENCY 
TRANSFORMER 


We have compared many 
of the present transform- 
ers on the market but 
have finally decided upon 
а type that is-the most 
efficient one we have seen 
so far. The best ampli- 
fying transformer is that 
in which the impedance 
of its primary is equal 
to or exceeds the impe- 
dance of the plate-to- 
filament circuit of thc 
tube in which it is connected. 

We guarantee this transformer to equal any one on 
the market. 





No. 1100 ''Rasco'" Audio Frequency Transformer (not 


assembled) each prepaid......... QU Vi Se FE LO V ure $2 





ANTENNA CONNECTOR 


This antenna connector is made 
entirely of aluminum, is light 
and will not rust. The only 
connector of its kind. The 4 
antenna wires go to the upper 
holes; the lower hole takes the 
















lead-in. Don't solder your 
aerial, don't have loose con- 
nections. Dimensions 2" high, 


1%” wide, 5$" thick. 
No. 999, Connector, each..$0.35 


6241 


height is 
12", hole 5/32". The shank is X" high. 
No. 6241, Knob, each..................... wee $0.08 
MARCONI KNOB 


Has a central hole of 5/32" and seat to hold the 
screw, dia, is 114", height 34". 
No. 838, Marconi Knob, each 








RASCO POSTS 
These are our very 
own patterns, from our 
own designs and look 
mighty handsome on 
any instrument. The 
top knobs are of com- 
position, the bottom (3) 029 
parts brass nickel 
plated polish. 

No. 202 is nickel plated at bot- 
tom part. 

"Rasco" Binding Post, 8/32 
thread, each, $0.10; doz., $1.00. 
No. 202, Post, each, ..... $0.08 
Nos. 650 and 651 made entirely 
in composition with a hexagonal 
brass nut in center. 

No. 650 has 8/32 machine screw. 
No. 651 has bottom wood screw. 
No. 650, Post, each........ $0.08 
No. 651, Post, each. è 
Dozen, each style..........$0.90 

BRASS NICKEL POSTS 
Binding Post, each 
Binding Post, each....... 








RASCO 
SWITCH 
T POINTS 
Nickel plat- 
ed and pol- 
ished. The 
75 I 2 3 4 5 6 7 7 76 fo 11 owing 
have been 
found the most popular. 
No. | М”хМ4”, 6/32 thread, ea., $0.03; doz., 35е 
No. 2, 3/16" high, %” dia., 6/32 thread, ea., $0.03; 
doz., 350. 
No. 3, 3/10" x 3/16", 4-36 thread, ea., $0.03; 


doz., 35c. 

No. 4, X4" dia.; %” thick; stem 6/32, ea, $0.03/2; 
doz., 400. 

No. 5, %” dia., 3/16” thick; stem 4-36, ea., $0.03#%; 


doz., 400 

No. 6, 3/16” dia; 3/16” thick; stem 4-36, ea, 
$0.03%; doz., 40c. 

No. 7, 3/16” dia.; %” thick; stem 4-36, ea., 


$0.03'/2; doz., 40е. 
No. 75, Switch Stop. 7%” long, 4-36 thread, com- 
plete with nut, ea., $0.05; doz., 50c. 
No. 76, New style Switch Point, to be pressed into 


bakelite panels with forced fit. Wire is sol- 
dered to pin end. Head М”; dia., 1/16" thick, 
ea., $0.03/2; doz., 40c. 


No. 77. same as above, but head is 4” dia, x 3/16” 


thick, ea., $0.03%, doz., 400. 


This business was originated with the 
sole purpose to cater to the amateur 3 
who has small orders. ALL OF OUR = 
ORDERS ARE SMALL and that is why = 
your small order will never be side- = 
tracked by us. 
you a life customer. 
above illustrations. 
yeu once." Try 
ALL GOODS PREPAID. 


THE RASCO BABY 

к DETECTOR 

In presenting this little De- 

tector, we feel sure that it 

fills a place never taken before 

by any small detector. It does 
1898 & variety of things and does 

them all well and better than 
many $5.00 detectors. The base is solid, black com- 
position. Mounted on same is a nickel holder and 
binding post which holds a flutted hard rubber knob 
with its sliding rod member. 
The outstanding part of the Detector, 19 the patented 
nickel detector cup and binding post. The knurled 
cap unscrews and you place the Galena Crystal in the 
cup, then replace the knurled cap and the galena 
crystal is held eecure. The circular hole in the cap 
exposes enough of the crystal for ordinary purposes. 
No.1898,.Rasco Baby Galena Detector. Price, pre- 
ТАШ TETEE ERA HESS ORO MEETS $0.50 
No. 1899, Rasco Baby Detector with Galena and Ra- 
diocite Crystals. Price, prepaid $0.75 


PANEL SWITCH LEVER 
New style switch lever with 
lock fork. It is impossible for 
this lever not to make posi- 


tive contact at all times. The 
blade radius is 1%”. Blade 
is nickel plated and polished. 
Fork is phosphor bronze. The 
lock fork holds the screw (in 200 
which it rotates), securely. 
A loose contact is impossible, 
No. 200, Switch Lever, complete as illustrated. .$0.30 


LITZ WIRE 

This wire is recognized as the only thing 
for winding coils for Radio instruments. 
Particularly recommended with our No. 
343 Variocoupler Rotor, for vario-couplers, 
banked windings, etc. 

No. 323, Litz Wire, 20 No. 38 strands, 
enameled double silk wire, per foot, $0.02; 

100 feet, $1.15 

o. 890, Litz Wire, 10 strands No. 38 
wire, per foot, $0.01; per 100 feet, $0.75. 
No. 891, Litz Wire, 16 cables of three 









323 
аз No. 38 wire, рег foot, $0.03; per 100 feet, 


NOTE: This page contains only 
a few of our 300 specialties. 


PANEL KNOB 
This is a very distinctive knob 
and can be used on dials, panels, 
switches, condensers, ete. It is 
exceptional and well made, Dia. 







1 1/16”; height 11/16”; comes 
with 8 " bushing. 
No. 815, Knob, each....... $0.18 815 


VARIOCOUPLER ROTOR 


This rotor is used by all up- 
to-date amateurs. Is accurately 
turned of hard wood and is 
used as а secondary coil. It 
takes any finish, either shellac 
or stain and can be drilled 
readily for any size hole. Large 
hole 2” dia. Width of spool is 
2", Total dia. 3%”. 

No. 343  Variocoupler Rotor, 
each ..$0.75 






















plates are of 
brass with a 
black back- 
ground. Letters are polished nickel, 
and number. 


807 "Phones" .... ET 


827 
Order by name 


810 “Ground ......$0.05 


809 "Aerial" ...... 0.05 812 Р » 

BH Secondari? =: $0.05 B14 “Detector” 17. 008 
ROM Хэ, a! ee jp 

Bap omo ee $0.05 866 "On" ......... $0.05 


839 “Increase Сиг 
rent (Right)..$0.10 


813 “Vacuum 
Tube” .. $0.05 
831, ‘Transmit $0.05 



















821 "3rd Step $0.0 825 '" 
“ „ Plate Vario- 
819 “lst Step el meter” ...... $0.05 
835 "B Battery” ..$0.05 
817 "Output" ..... $0. 
824 "Primary Соп- 
> лы: ? 7 denser" ...... $0.05 
829.''"Telephone'" .. $0.05 828 ''Parallel'* 
833 ‘Detector 837 “4+ —" 
Tube”... 841 ''(Blank) "'(takes 
822.''Coupling^" . X pen or pencil 
808 ‘‘Load’g Coil ..$0.0 writing) ...... $0.05 





Price of all of our name plates in dozen lots, 50е, 
with the exception of the two ‘Increase Current” 


DEALERS 
A trial order will make € Get Our Special 
Uwe та е Proposition 

us with a 50е order, = 








most unique supply house in the United States, 
immediate and prompt attention for the simple reason that most of our orders are small. 
Ask any of your acquaintances what they think of Rasce goods, Rasco service, Rasco promptness !. 
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100 PARK PLACE, NEW YORK CITY ьа ma. 


if not in the world to-day. 


——— 000 000 NR 


This company makes & 
Thousands 


BAKELITE PANELS 


We list below six panels, 
the sizes of which have 
been selected after care- 
fully checking up many 
dimensions of the most 
popular radio apparatus 
on the market. 

Note particularly that 
fron рст ш] lower 
тош to А 

than those quoted by most other concerns. The reason 
is that we buy these panels in very large quantities, 
and we do not cut sheets to order. Remember always 
that when sheets are cut to order they cost you at 
least 50% more than our prices, because you must 
pay for the cutting and the necessary waste. 

Note also that we ship these panels prepaid. This 
alone amounts to a considerable saying. 





350-55 











No. 350 6” x 12" x 3/16" thick, each 
No. 351 6" х 18" х 3/16" “ ae 
No. 352 9" х 12" x 3/16" “ ~ 
No. 353 12" х 18” x 3/160" е ~ 
No. 354 6%” x 19%” x 3/16" Ld ә 
No. 355 6” x 7%” x 3/16" ~% “~ 
“RASCO” LUBRICATED 


PANEL SWITCH 
A radio switch that has 
two nuts at the end is a 
monstrosity, for the reason 
that it will never stay IE 
Our patent spring ork 
holds the switch handle 
always under uniform ten- 1921 
sion, at the same time it 
insures the best contact possible. New wiping een- 
tact, which covers every point of the switch point. 
Another new improvement is the lock fork, which ean 
assume three different positions to accommodate the 
switch to various thicknesses of panels. 
No. 1921 ''Rasco'" Switch, as illustrated, each $0.50 





KNOBS 







1%”, height 

%”. No. 445] 

comes with 8/32 and 10/32 
bushing. 


No. 4451, Knob, each...$0.06 
No. 199 (screw length $”) 
Knob, вей... оосо соснова «экөө 10 





NAVY KEY KNOB 
This navy key knob is now 
used on all standard wireless 
keys. It gives the right swing- 


gers. It is a favorite with all 748 E 
is 


ing mation and rests the fin- 
advanced amateurs. Once used 
always used. The screw 

8/32 and will fit all keys. 
No. 748, Key Knob, each......... Perret errr | 





THREADED BRASS ROD 


Wy. carry two styles, 6/32 


Only 6^ 
No others. 


8032 and 8/32 thread. 


lengths sold. 





THE “RASCO” CATALO 


CONTAINS 50 
VACUUM TUBE 
HOOK-UPS 
Complete hook-ups of 
al important  vac- 
uum tube circuits 
are given in clear 
diagrams with com- 
plete explanation. 
Just to name a few, 
—The У.Т. as a de- 
tector and one-step 
amplifier; regenera- 
tive circuit; De For- 
est ultraudion; V.T. 
to receive undamped 
and spark signals; 
Armstrong circuits; 
one step radio fre- 
quency amplifier and 
detector; three stage 
audio-frequency am- 
plifier; short wave 
regenerative circuits; 
V.T. radio telephone; 
4-stage radio fre- 
quency amplifiers; 
radio and audio fre- 
quency amplifier, in- 
ductively coupled 
amplifier; Armstrong 
superautodyne; radio 
frequency amplifier 
and crystal detector; 
etc., etc. The catalog contains 200 illustrations. On 
account of its great cost, it cannot be distributed 

free of charge. Mailed only upon receipt of 

The catalog contains 200 illustrations. Оп account of 
its great cost, it cannot be distributed free of charge. 
Mailed only upon receipt of 


15с in stamps or coin. 


"RASCO HAS IT." 


ГАР 











These knobs $ 
are favorites 
} 4451 
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An Interview With 
Nikola Tesla 


By H. WINFIELD SECOR E 
(Continued from page 913) i 


—— MH ШШ 


iiim 





years has been proceeding at a bewilder- 
ing pace, the future offers incomparably 
greater possibilities. Especially bright ap- 
pear to be the prospects for wireless ex- 
perts if the art is permitted to expand 
freely and the enterprises are raised to a 
higher level and dignity. 


The Edison Questionnaire 


Q. With especial regard to the Edison 
questionnaire, do you believe this to be a 
good way to select an employe? How 
do you select employes? 

A. I regret to state that I cannot agree 
with Edison. I may say, in fact, that my 
views are ает opposite. А 
young man with а good college education 
will always have an overwhelming advan- 
tage in working out the problems of his 


- life. Edison attaches too great a value 


to mere memory. The imitative gift, 
altho useful, is not of very high order. 
Some monkeys, for instance, which are 
possest of but rudimentary intelligence, 
exhibit it to an astonishing degree. En- 
cyclopedias are now within the reach of 
every employe and there is no necessity 
for surcharging the mind with virtually 
useless knowledge. I prefer to test the 
worth of an employe by giving him some 
problems to solve. This involves the ex- 
ercise of his highest faculties. An as- 
E iw can solve problems is worth 
a hüWüred of those who are able to tell 
what has been done. But, perhaps, the 
best is the method followed by the great 
J. Pierpont Morgan, who placed character 
above all and never made a mistake. 
Character implies intelligence, devotion to 
the task, loyalty, honesty, good sense, 
and other qualities which are especially 
valuable in an associate. 
Spiritualism 

Q. Do you believe in spiritualism to 
any degree? Do you really believe that 
a full life-size materialization of a human 
body has ever been produced at a spirit- 
ualistic séance? 

A. Most certainly I do not believe in 
any such manifestation, but I have no 
prejudice against anyone who gives him- 
self to these illusions, except those who 
are cunningly exploiting the public. I 
have proved to my complete satisfaction, 
thru continuous observation, that we are 
automatic engines, the actions of which are 
governed from the outside chiefly by rays 
of light. Being of identical construction 
and subject to the same influences, we 
respond in like manner. This concord- 
ance of action makes possible mutual 
understanding, and is the basis of what 
we term “reason.” Our minds are blank, 
there is no stored knowledge, and memory 
is simply the increased facility of response 
to repeated impressions. It is like an echo 
in Enn which only occurs in answer to 
a call. 


Will Radiophone Supplant Present 








ARCHITECT 
$5000 TO $15000 
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BUSINESS MANAGE 
$ 5000 TO $150. 






ELECTRICAL ENGINEER 
$4000 10 $0000 























That is what Albert Foster wrote us eight- 
een months ago, and he goeson: “I’m tired 
of being bossed for $25 а week. I wanta 
He-Man job with real pay. I want to get 
into the $100 a week class. Tell me how to 
do it.” We showed him how. Today he 
has a He-Man job and He-Man pay. We 
tell of his experience because it’s typical. 


WHAT ARE YOU? A man who is up 
and doing, getting real money, or are you 
simply marking time on $25 or $30 a week? 
$100 jobs don't go begging. If you want 
one you've got to go after it. Are you satis- 
fied with your present condition in life? If 
you are, we have nothing to offer you, but 
if you want one of these real jobs with big 
pay, then we can help you and help you 
in a hurry. 

A REAL MAN with a real man's pay is 
what you want to be, and we will show you 
how. Without loss to you of a single work- 
ing hour, we will show you a sure way to 
success and big pay. A large number of 
men in each of the positions listed are 
enjoying their salaries because of our help 
—we want to help you. 





Make a check on the coupon against the job you 

want and we will help you get it. Write or print 

qour name on the coupon and send it in today. 
ou will be under no obligation. 


American School 
Dept. G-226, Drexel Ave. & 58th St., Chicago 


ODA fo cse Ф GD o a Be O E OREO 
AMERICAN SCHOOL 
Dept. G-226, Drexel Ave. and 58th St. CHICAGO 
Dept. Chicago, Ш. 
Explain how 1 can qualify for position checked: 


— Accountant and Auditor 
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Wire System? a осоо £18,000 ae $2,500 to $7,000 Р $2,000 to $8,000 
— Bel ont: —Ó aman — Foreman = 

Q. Do you think that radio telephones — Automobile Engins 009 Ж oade EE ӨЛӨ... 
will supplant the wire telephone in the e —Actomotile Repairman” ШЕМ э ral асо „эмы „ш 


near future? Do you believe that several 







hundred thousand гайіорһопе stations Г. 
could operate іп an area по larger than Oi... See ем: 34,000 te 810.000 | —" S250010 85,000 € 
that covered by New York, all using dif- | EE Sasco te 615,000 | —1. age | — ИМА Scheel Отоа а 
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interference? 

A. I do not think that the development 
..of the wireless telephone will be hurtful 
to intelligence transmission thru wires. 


Name 
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AUIOMOBILE ENGINEER Address 
$4000 $10.000] (esame J 
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A student in a Middle 
Western State writes: 


“T am enthusiastic about your Ac- 
counting Course. It is the best ar- 
ranged and most practical I have seen. 
The service you give in correcting pa- 
pers and the personal attention and in- 
dividual interest shown are as fine as 
any organization can offer.” 

This is only one of hundreds of letters of ap- 
preciation of the unique instruction methods of 
the United Y. M. C. A. Schools, which are the 
development of 25 years of successful experience 
in training men by the individual method. 

Nothing is more important in correspondence 
instruction than the help of a friendly, com- 
petent instructor who deals with you as a real 
person, writing to you frequently in aiding you 
to solve your problems. 

This kind of service is available to you, no 
matter where you live, or how special your needs 
may be, and at a surprisingly moderate cost. 

There are five other good reasons why you 
should enroll in the United Ү. М. С. A. Schools 
for your home-study course and learn how to get 
"the most service for the least money.” 

Mark and mail the coupon for these reasons 
and other interesting details. Our counsel is 
free. 


UNITED Y. М. С. A. SCHOOLS, 


Dept. 64-F, 375 Lexington Ave., New York City | 


I am interested in the position or home-study | 
course I have marked, Please give full information. 


—Accountant —Farm Management 
—Advertising Man —Farm Motor Mechanics 
— Agricultural Courses — Foreign Languages 
—Applied Psychology —Fofemanship 
—Freehand Drawing 
—Highway Engineering 
— Illustrator 
—Locomotive Operation 
—Machine-Shop Practice 
—Mathematical Courses 


| —Architect 
| —Auto Mechanic 

—Banking 

Better Letters 

| —Bookkeeper 

— Building Construction 
| -Business English —Mechanical Engineer 
—Plumber 


| 
| 
| 
—Poultry Husbandry | 
| 
| 


— Business Law 

— Business Organization 
—Chemistry 

—Civil Engineer 

—Civil Service 
—Commercial Spanish 


— Radio Operator 

— Railroad Engineering 
—Salesman 
—Secretarial 

—Steam Engineer 
—Stenographer 

— Structural Drafting 
—Surveyor 

—Tool Designing 
—Traffic Management 
—Use of the Slide Rule 


Concrete Engineer 
—Dairy Farming 
—Draftsman 

-Electrician 
rical Engineer 

—English Courses 
—Factory Management 






Name and Оссирайоп.....................+.ә++ 
(Please Write Plainly) 


| Complete Ааагезз................. "ETTTETETILLI 












Send To-day for th 
u E , . ” 
Electrical Worker’s Friend 
drawings with complete instruc- 
tions for rewinding and reconnect- 
Or write for full particulars of this valuable book 
SMITH & SMITH PUBLISHING CO. 


An electrical book of 66 motor $ 1 00 
ing А. С. motors. Special at 
Dept. B., 7428 Hermitage St.,Pittsburgh,Pa. 
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On the contrary, it will be extremely help- 
ful. This is precisely one of the advan- 
tages of my World System to which I 
have referred. As to multiplex wireless 
telephony, there are means available which 
will make it possible to operate as many 
telephones as there are human beings on 
the globe, entirely without mutual inter- 
ference. 


Q. Do you think that the high frequency 
alternator, the Poulsen arc, or the vacuum 
tube will survive the test of time, and 
which one of these will be used in future 
radio transmitters? 


A. It affords me great gratification to 
observe that the frequencies of alternators, 
which I built and exhibited in 1891, have 
been universally adopted as the most ef- 
fective. The so-called “Poulsen arc” and 
de Forest “Oscillion” are, if I understand 
correctly, nothing but my oscillatory trans- 
formers in which a hydrogen gap or vac- 
uum tube is employed instead of an air 
space. In my early work I have described 
and used such means. Certain defects are 
inherent to all of these devices, and I have 
satisfied myself that another method of 
generating electrical oscillations, which I 
have invented, will prove the best. I ex- 
pect to disclose it in the near future. 


Will Electric Auto Supplant 
Gasoline Type? 


Q. Is the gasoline motor car here to 
stay or do you thing it possible that a 
revolutionary discovery will be made in 
the near future of a storage battery which 
will re-establish the popularity of the elec- 
trically propelled automobile? 


A. The internal combustion motor has 
very nearly attained the limit of perfection 
under the immense stimulus of the war. 
Thru careful study of the prime-mover 
problems, during the past six or seven 
years, I have come to the conclusion that 
a novel type of gas turbine, brought out 
by me some years ago, will be the next 
commercial type. Its characteristics are 
such that it is bound to find extensive 
use. It is so simple and effective that it 
is likely to displace even the electric drive. 
Fuel efficiencies, approximately equal to 
those of the Diesel engine, are obtain- 
able, while at the same time an enormous 
saving in weight, space and cost of first 
installment results. It is doubtful that 
anything revolutionary in storage batteries 


will be produced as long as we use metals} 


but a successful oxy-hydrogen battery is 
possible. 


Q. In the October, 1921, number of 
Rapio News there appeared a description 
of a new direct current transformer. If 
the interviewer recollects correctly you 
intimated some years ago that you had 
devised a D.C. transformer working on a 
very simple principle. Could you give a 
diagram of your arrangement, and what 
do you think of such apparatus as to 
operation and efficiency, all things con- 
sidered ? 


A. I have not had the time to peruse 
the article referred to, but understand that 
it deals with a new kind of rectifier. We 
can now obtain in several ways direct 
from alternating currents, but, of course, 
there is always room for further improve- 
ment. Many years ago I exhibited before 
engineers an alternator which was excited 
without a commutator. I have never had 
the opportunity to give a description of 
the invention in detail, but may state, in 
a general way, that currents of one direc- 
tion can be obtained from it without com- 
mutation, and I have not given up hope 
that it may yet be put to some practical 
use. 











COMMERCEoxs 


FLYING ANSWER. 


Learn to Fly 


in Chicago with 
RALPH C. DIGGINS SCHOOL 
OF AERONAUTICS 


Scores of graduates from our 
flying school are filling big-pay- 
ing positions. Splendid op 
tunities for competent ots 

Get into this 


are opening everywhere. 
chance is now! 

newest, fascinating, best paid 
profession. 


PREPARE NOW! 


You can prepare now for 
spring and summer flying 
classes. Take our home study 
Special Extension Course, the 
most modern and practical 
course ever given, prepared by 
experts right on our flying field. 
This course gives you thorough 
training in Air Navigation, Fly- 
ing, Aeroplanes, Motors, Instru- 
ments, eory of Flight, etc. 
Contains only what you must 
know to be a successful pilot. 
Gives you a big start over the 
others in learning to fly a ma- 
chine when you reach our field. 
Easy terms. Write NOW for full information 


The Ralph C. Diggins School of Aeronautics 


Dept. 206 140 N. Dear 
CHICAGO, ILL. 


[EARN PIANO 


AT HOME IN SPARE 
TIME 


Complete Conservatory Course 
NOW - $1599? 
























































Band with Fox-Trots, 
Jazz and Standard Musics 
You Play at Once by Note and Ear 
Guaranteed. Венло or ИШИ plis. Greatest 
course ever written. Professional Pianist 
your teacher. Write at once for booklet. 
FIRST NATIONAL CONSERVATORY OF MUSIC 
1416 Broadway Suite 4-A New York City 





enn leet, by ur modern and ce 
Id m of instruction every 
of the o Watch ACE Trade at at Es 
&s good or 


YOUR, OWN 


BUSINESS OPPORTUNITIES 


Make Big Money manufacturing marble, granite, tile; 
agate, Cost ten cents per square foot, sell at 75c. 
Fancy marble face brick, cost $15. Sells $75 per 1,000. 
If you want to make several thousand dollars in tbe 
next few months, write for full information. Spencer 
Instruction Dept., Miami, Florida, Master Cement 
Worker of The World. 
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The Future Phonograph Over 
39300 


Q. It is agreed, it seems, in a general 
PER WEEK 


way, that the present-day talking machine, 
of no matter what make, 1з not the phono- 

earned by Burgess- 
Trained Man 


Burgess-Training 
enabled this man to 
step from an “‘oil- 
er’s” job to over 
$98.00 per week as 
an Electrical 
graph that we will expect to see tomor- Expert. 
row. In what way and along what lines 
do you believe that the future phonograph 
will be designed and built? Do you think 
the Poulsen telegraphone principle a good 
one to follow in further research toward 
perfecting a more perfect and scratchless 
talking machine, which will absolutely re- 
produce the human voice with true fidelity? 

A. I have devoted considerable thought 
to improving the rendition of the voice ina 
phonograph, and sometime ago I produced 
an apparatus which is capable of making 
much longer records, at the same time 
yielding a better quality of tone. Owing 
to unfavorable conditions, nothing has 
yet been done with it in a commercial 
way. There will be in the future oppor- 
tunities for use of the mechanical as well 
as the magnetic method. When it is de- 
sired to preserve the impressions for con- 
siderable periods of time the mechanical 
record will have to be employed, but when 
speed is the main object the magnetic will 
be generally more preferable. 
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The FOREMOST SCHOOL of Its Kind in the World Offers the Way to 
Attractive Positions and Large Salaries 

























самаан = кыенсына ius "d for үз if gos are ambitious and are really earnest in your desire to succeed 
= A n electri ° 

i If President Hard- Д If you are interested in ANY BRANCH of electricity, then you will find that 
| ing Spoke to. . BURGESS 

| жоросу рео i Practical Electrica] 

і copie HOME TRAINING 


will help you advance to the position and salary you desire. Hundreds of 
“Burgess-Trained” men throughout the world are now holding highly paid 
positions with electrical concerns or making money in their own business. 
A constant stream of letters tell us of better jobs and bigger pay due 
entirely to Burgess Home Training in Practical Electricity. Positive proof 
of the unusual value of Burgess Training is the fact that it is 


Endorsed by Important Plants 


in the electrical industry who urge their men to use it. All electrical con- 
cerns want better men—the kind of fellows who know more than just one 
job. That’s why “Burgess-Trained” men get the preference. They earn 
more because they are worth more. In some plants as many as 60 теп 
are Burgess Students. No other course like it. 


(Continued from page 909) i 


them to audibility for the New York audi- 
ence The other million million amplifica- 
tions were used to carry the President's 
voice to the Arlington crowd. By pro- 
viding a few more scores of thousands of 
miles of wire, some thousands of loud- 
speaking devices and a few foolscap sheets 
filled with tiny ciphers indicating more 
amplifications, the entire country might 
hear future public ceremonies, Mr. King 
said. It would be relatively simple, he de- 
clared, to set up equipment in the capitals 
of the forty-eight States thru which 150,000 
persons in each city—a total of 7,200,000— 
could hear a ceremony in Washington or 
elsewhere as distinctly as if they were 
seated within a few yards of the speaker. 
A long distance call from New York to 
San Francisco involves 400,000,000,000,000 
amplifications. Similar amplifications oc- 
cur when the human voice is transmitted 
by radiophone and amplified sufficiently at 
the receiving stations to be heard by an 
audience or audiences of this magnitude. 

Blackwell and Espenchied of the Ameri- 
can Telephone and Telegraph Company 
give the horsepower rating of the human 
voice as 2 to the 10 minus 8th power 
(2 X, 10%) in ordinary conversation. 
This is about 1/50th of a millionth of a 
horsepower, or 15 millionths of a watt. 

Crandall and Arnold of the Western 
Electric Company give this figure as about 
100 millionths of a horsepower for ordi- 
mary conversation. A man (soap-box 
orator) can talk to about 1,000 people at 





е quickly fitted for electrical jobs by the Burgess Sim- 
Beginners ише, Course—known as the easiest and quickest 
method. ? 


TR that gets right down to the prac- 
Advanced Training for tical = technical knowledge P hat 


ы brings quick, sure advancement to 
Experienced Men higher positions at better pay. An 
exclusive copyrighted method. 


This course has the enthusiastic approval of electrical engineers and 
executives of biggest concerns in the world. 


Complete Electrical Outfit 


including apparatus, tools, material, slide rule supplied with each course 
without extra charge. Beginners are soon able to earn good money with 
this outfit. The course alone is worth many times its very reasonable price 
to anyone electrically inclined. 

Illustrated Training Course Book sent free on request. This explains fully 
why the Burgess Method of Home Training is bringing better jobs and 
better salaries to men and boys all over the world. 


BURGESS ELECTRICAL SCHOOL 





a time, and even those at the outskirts of 745 E. 42nd Street Dept. S-2 Chicago, Illinois 
the thousand will have difficulty in hear- Р J 

ing distinctly. In such oratory the voice SPE CIAL pm = = = Use Coupon—check whether beginner or experienced == ша ma 

is strained from 100 to 1,000 times. In I BURGESS ELECTRICAL SCHOOL і 
a well designed hall about 5,000 people ї 745 E. 42nd Street, Dept. S-2, Chicago, Ш. " 
may hear his speech at one time, Trying Advantages I Send me your free illustrated training book. I 
to cover a hall seating about 15,000, such П Beginner LI Experienced Years 

as Madison Square Garden, which Cran- So то NM, Le н A І 
dall characterized as being “an old pot,” plained in illustrated [| Name: sy is sien sins d Pepe y КУ trei EROS Beh Sweetie cu efl Fe oe || 
is impossible, and for this reason amplifiers book. Д. Adres iiis сама уы кас Музы еа eto iso qua E 
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Learn Drafting 


Drafting offers exceptional opportunities 
to boys and young men because drafting 
itself not only commands good pay, but it is 
the first step towards success in Mechanical 
or Structural Engineering or Architecture. 
And drafting is just the kind of work a boy 


likes to do. There is an easy, delightful 
way in which you can learn right at home 
in spare time. For 30 years the Inter- 
national Correspondence Schools have been 
giving boys just the training they need for 
success in Drafting and more than 300 
other subjects. 


Let the I. C. S. help you. Choose the 
work you like best in the coupon, then mark 
and mail it. This doesn’t obligate you in 
the least but it will bring you information 
that will start you on a successful career. 
This is your chance. Don’t let it slip by. 
Mark and mail this coupon now. 


TEAR OUT HERE 


International Correspondence Schools 
Box 6222-B, Scranton, Penna. 


Without cost or obligation, please send 
me complete information about the subject 
which I have checked below: 


O DRAFTING 

LJ CARTOONING 
Г] AUTOMOBILES 
LJ CHEMISTRY 

O ADVERTISING 
LJ SALESMANSHIP 
D ELECTRICITY 
L] ACCOUNTING 
L] SURVEYING 
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Address 








LOOK LIKE ONE AND FEEL 
LIKE ONE 


Broaden your shoulders, deepen your 
chest, enlarge your arms, and get a 
development that will attract atten- || 
tion. Fill ешн full of energy and | 
be powerful. | 





My New Book 
“Muscular Development” 
Will Explain How 
This book is illustrated with 26 full 
page photographs of myself and of 
some of the world’s finest developed 
athletes I have trained. It will in- 

terest and benefit you greatly. 
Send тос (stamps or coin) for a сору NOW, today, 
while itis on your mind. | 
EARLE LIEDERMAN, Dept, 202, 305 Broadway | 
к NEW CITY 
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“PERFECTLY LEGIBLE ROAD 
SIGNS. 


The Italian Touring Club has recently de- 
vised and adopted a series of new indicator 
posts for the purpose of replacing the old 
system of marking danger points such as 
railroad crossings, grades, school streets, etc. 

Instead of signs being printed in ordinary 
word form, this new method consists mere- 
ly of pictures drawn in a simple manner, 
and the meaning of which are conveyed at 
a glance to the reader. 

By observing the illustration herewith, 
the idea of this system will be at once evi- 
dent, and it will not fail to convince one of 
its extreme simplicity and legibility. For 
this reason, it is hoped that these picture- 
signs will prevent many accidents due to the 
failure to grasp at once the meaning of а 
printed word sign, and thus make motoring 
a safer pleasure. 























This New Road Sign Intended for Guiding 
Motorists on Italian Highways, Has Been Ar- 


ranged So as to Show in Simple Signs the 
Angies at Which Roads Meet Highways. 
Schools, Churches, Bridges, Etc. It would 


Seem a Very Good Idea for American Highway 

Engineers to Work Out a Scheme Something 

Like This One, as There are too Few Signs 

the Principal Motor Highways іп 
America. 


VALVE PIN INSERTER 

On several makes of cars the valve 
pin underneath the valve spring is a 
great source of trouble to insert (I 
speak from experience). The best and 
only way I have found practical is the 
use of a segment of an umbrella rib or 
any weed stem that has a pulpy center. 
The pin is forced into the center of 
the pulp and with one hand manipu- 
lating the pin-holder while the other 
is employed holding the valve lifter. 
The umbrella rib is pinched slightly at 
one end, but not too far so that the 
pin cannot come out easily. This ar- 
rangement does away with the removal 
of the carburetor and exhaust mani- 
folds on a Ford car. The common 


Along 


casualties such as broken finger nails 


and smashed hands are few and far be- 
tween since the adoption of this meth- 
od. 
Contributed by K. J. DAVIES. 
-Pin 
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Did You Ever Lacerate Your Finger While 
Replacing Valve Pins? Here Is a Simple Valve 
Pin Inserter Which Will Save Much Time and 
Labor, as Well as a Pinched or Injured Finger. 
Inserting Valve Pins Is a Simple Job When 
You Go About It in the Right Way. 
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UNIOR LATHES 


The Biggest Little Lathe Built 


REAL engine lathe—small, 

sturdy, compact, low-cost— 
guaranteed to do all small work 
with 1/1000 of inch accuracy. Built 
with the same care and precision 
that made MONARCH ENGINE 
LATHES the world’s standard of 
quality and efficiency. 
The MONARCH’ JUNIOR is ideal 
for beginners. Occupies small space 
in your own home or shop. Easy 
and economical to operate. Simple 
and trouble-proof, automatic safety 
features. Fully equipped. 


The Greatest Achievement in 
Lathe Building History 


Monarch Junior 225 
9 inch Engine Lathe 

Full particulars and a Monarch Junior 
Catalog will be sent you on request. 


The Monarch Machine Tool Co. 
218 Oak Street Sidney, Ohio 
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Saving Some of the 
Annoyances of Tire 


Troubles 
By F. H. SWEET 


ROUBLE and annoyance is saved 

the motorist if he will examine 

his casings after a puncture, be- 

fore inserting a new tube. A nail, 

fragment of glass, or rough and 
broken fabric, remaining over from the 
first puncture, will often quickly ruin a 
new tube. 

After a careful inspection of the casing, 
the tubes should be slightly inflated before 
being inserted, in order to prevent its 
being twisted. Where the tube is inserted 
flat, there is danger that, due to a twisted 
condition, it will tear under high air 
pressure. 

Another good rule is never to place the 
tube on the ground. A porous condition 


is often a direct result of the dirt and | 


sand which adhere to the tube that has 
been laid on the road beside the car. 

A fourth principle of tube conservation 
is to lightly dust the inside of the casing 
with soapstone or talc. This prevents 
chafing and sticking of tube and casing. 
Excessive use of either talc or soapstone, 
however, causes blisters. 

Using a blow-out patch for too long a 
period is a common mistake and a costly 
one to motorists. This patch is a car 
owner's first and best remedy for a blow- 
out on the road, but it is a temporary and 
not a permanent repair. 

A blow-out patch is only to assist in 
the road-side emergency. After the emer- 
gency is past, it should be removed and a 
permanent section built into the tire to 
enable it to give the balance of the mileage 
of which it is capable. 

When the patch is made to answer the 
purpose of a permanent repair, the warp- 
ing of the tire incident to contact with 
the road causes the patch to seriously 
chafe the inside of the carcass. The re- 
sult is that where a small and inexpensive 
repair would have been sufficient if taken 
in hand at once, an expensive repair is 
now needed. And often the damage is 
beyond cure. 

The fact that a blow-out patch is not 
built into the carcass, but is separate from 
it, increases its tendency to wear the íab- 
ric, creating friction, if a permanent re- 
pair is too long neglected. 

The blow-out caused by a tread cut is 
usually a clean cut hole. If it is ragged 
looking, a severe bruise is probably the 
cause. If the fabric is badly raveled and 
torn apart, fabric separation is often the 
reason. 

The motorist, who would escape this 
form of tire trouble, should try to avoid 
running over broken glass, should guard 
against driving into curbs, into holes along 
the road and against rocks; and above all 
should have his tires regularly inspected 
by a competent tire surgeon. Even neg- 
lected punctures may be the direct cause 
of sand blisters and mud boils which even- 
tually cause a blow-out. 

A surprising fact in tire conservation is 
that it is better to run over a rock in the 
roadway than to hit a sharp glancing blow. 
Of course such obstacles should be 
avoided if possible, but when the dilemma 
of a choice is forced upon the motorist, 
this decision is best. 

To hit a rock head-on may cause a sev- 
ere jolt, and furthermore is likely to stone 
bruise the tire, but it causes less damage 
in the end to the tire properly inflated than 
a sharp blow against the side wall and 
rim. The reason for this is that the tread 
of a tire is the thickest part and best able 
to absorb shock incident to normal operat- 
ing conditions. 

Side walls are not intended to be shock 
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Electricians Earn $60 to $100 a Week 


The electrical field is seriously under-manned. Thousands of men who 
know what's what are needed right now to fill important jobs such as 
Sub-Station Operators, Switch-board Operators, Dynamo and Motor 
Tenders, Installation Experts, Trouble Men and Engineers. The work 
is fascinating and the pay is big. 


YourFuturels in Electricity 
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The field of electrical engineering offers 


wonderful opportunities for trained 
men to direct and carry out great industrial 
апа commercial projects. Get a thorough and 
practical training here in our course of 


ELECTRICAL 
ENGINEERING 


with B. S. Degree in 3 Years 


A faculty of specialists is leading hundreds of 
ambitious young men to sure success, Why 
not you? 

If you are lacking some preparatory studies you 
can make them up here as you go along. This 
is an exceptional opportunity to become an elec- 
trical engineer in the shortest possible time. 


ELECTROTECHNICS 


From 1 to 3 years in this course makes you a 
completely trained electrotechnician— prepared 
to fill positions as general plant superintendent, 
director of construction, superintendent of 
maintenance, chief draftsman, etc. The electro- 
technician is the man between the Electrical 
Engineer and the Electrician—a well-paid posi- 
tion and a stepping stone to high executive 
work. A grade school diploma or equivalent 
admits you without examination. New terms 
open every three months. 


PRACTICAL ELECTRICITY 


In this complete 6-months' Electrical Course— 
8 hours daily—you can learn house, factory and 
theatre wiring, testing and meter work, A. C. 
and D. C. motor installation, repairing and 
maintenance; including shop work in A. C. and 
D. C. Armature Winding and all necessary 
mathematics. 
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MECHANICAL DRAFTING 


Drafting is the stepping stone to many executive 
positions. Draftsmen are always in demand— 
and you can always earn a good income. 


AUTOMOTIVE ELECTRICITY 


Electrical specialists who  instinctively diagnose and 
locate automotive electrical troubles command good 
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batteries. 

There are millions of automobiles, motor trucks, tractors, 
motorcycles, air craft, farm lighting quanta end but 
few real experts who can put their fingers right on 
electrical troubles. Eight specialists teach this course 
on actual standard equipment—3 months’ day school, 
months’ evening school, ог Рош home- "red 
Winter classes are now organizi 
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absorbers, but to give the carcass of the 
tire strength and shape. Rubber on the 
side wall is laid on to protect the tire 
fabric from the destructive action of the 
elements, while the tread of a tire is thick 
and resilient, and made to withstand the 
abrasive action of the road. A layer of 
cords, heavily imbedded in cushion rub- 
ber, is specially designed to neutralize and 
distribute blows. 


TOO HEAVY OIL FOR COLD 
WEATHER 
By F. H. SWEET 


You say you can hardly turn your motor 
over on cold mornings. That reminds me 
of some experience I had a number of 
years ago. I had a four-cylinder car that 
had been in use some time. One morning 
a cold snap came. We had fairly heavy 
oil in the motor. There were only two of 
us, out of five, that could turn the motor 
over, and before we got the engine 
started, we two were rather dizzy and 
shaky on our feet. My arm was sore for 
more than a week. We changed to lighter, 
lower cold-point oil and had no more 
trouble. The heavy oil is all right aíter 
it has warmed, but it is a terrific friction 
drag in starting. It might easily be possi- 


ble that the oil-pump could not handle. 


this solid feed oil, and damage would be 
done to the bearings. 





Table of Vibrations, 
Whose Effects are 


Recognized and 
Studied 












1st Octave Xa Rm XQ 3 e eR ane M IIR ETC oe 2 
2nd - '" тесно perio € eia sk евге фе .. 4 
Ard Э-нын АУ eA deleti ожо s». 8 
Mh rrr 16 
Ste EO user LH NR EL ox ROAD AUR MAI . 32 
6th ФБ урке ED аата LOR 64 
7th „АШЕР КҮТТҮ Т УК ТКН 128 
in $^ Vere wh Bieter eof Na ае не 25 
9t СТИТУТ 1 
10th ЕОР eade ААС 1.024 
inh Ж. жөжө sw a6 39.0 АООТ npe 
12t SO eee aea ejm nS VIVIo Nie m a NR E aid аня 4. 
13th SE RWV etn €39,9 a(0.0 наон 0 0 0,9 d ә ® 8.192 
14th MC idee Svo e ada a вае V ars 16.384 
45h "С ainen enas кн ew ERIS 32.768 
16th SO. eae бб eje o nai 1€ dre were du 65.536 
17th С ad Vea E RR PRI еген [M (o вае 131.072 
18th 467 Moses a жаана аван 262.144 
19th SES сеш ае бее жан жее ате e Shears 524.288 
20th РРО 1.048.576 
21st б ъа енеда asa a eS 2.097.152 
22nd .'* онан енеке aidaa 4.194.304 
23та $6, — — E E ajo воа аа навад 8.388.608 
24th КАЙЫК ТУУТ Л eas Psi ve 16.777.216 
25th f. wee E PIT e e Sd Ер 33.554.432 
26th ЕИО ni Pn xi 67.108.864 
27th EO eee rice eS 134.217.728 
28th M Fe Ge ыру a 0098/9: i [na A als 268.435.456 
29th «АШУ eR (m Y vie me RW oe 536.870.912 
30th WEN STORIE 1.973.741.824 
31st EER доага аага ае - 147.483.648 
32nd “ 4.294.967.296 
33rd " 8.589.934.592 
34th “ 17.179.869.184 
35th 6 34.359.738.368 
36th Ж 68.719.476.736 
37th e 137.438.953.472 
38th ү 274.877.906.944 
39th ss 549.755.813.888 
40th hid 1.099.511.627.776 
41st = 2.199.023.255.552 
42nd “ 4.398.046.511.104 
43rd " .. 8.796.093.022.208 
44th se ` 17. 592.186.044.416 
45th e . 35.184.372.088.832 
46th s «+ 70.368.744.177.664 
47th Mo stes . 140.737.488.355.328 
48th dc ёкъ жие ЕЗ 281.474.976.710.656 
49th вл оог n vit «е 562.949.953.421.312 
50th Ж ёа ае Le RATS 1.125.899.906.842.624 
515% ID рена ае 2.251.799.813.685.248 
SOnd (t^ ous VOY eR АР 4.503.599.627.370.496 
53rd я гэлле ене» 9.007.199.354.740.992 
54th ТРОЯ 18.014.398.709.481.984 
Sith 1 Жн 36.028.797.418.963.968 
56th * OS uia ant oe 72.057.594.837.927.936 
57th » ЧЕР: 144.115.189.675.855.872 
58th > о анаа 288.230.379.351.711.744 
59th А ESI IY 576.460.758.703.423.488 
60th uo teen 1.152.921.517.406.846.976 
6lat.. ^ са 2.305.843.034.813.693.952 
62nd. 2... 4.611.686.069.627.387.904 


Compiled by Dr. Stanislavy M. 
PD BS Dm nislav Kolar. AB, BS, 


BRINGS IN PROFITS ёзар аы 


TORIT ACETYLENE TORCH No. 13 
does the biz. The LATEST INVEN- 


TION for soldering, sweating, melting, 
heating, tempering, light brazing, radi- 
ator repairing, etc. 





THE HANDY OUTFIT for the electrician, 
БЕРЕ and repair shop. QUICK, CHEAP, and 

NDABLE and will return to the purchaser 
in a short while many times its cost. A splendid 
use for discarded auto acetylene tanks. orch 
with 3 useful tips and 1 long radiator tip, 
SOLDERING COPPER, tubing and connection 
for Presto Auto Tank, complete, $7.50. ORDER 
ONE TODAY. 


ST. PAUL WELDING & MFG. CO. 
172 W. 3d St., St. Paul, Minn. 


NEW MOTORS =: 


ALL SIZES UP TO S H.P. 


We Specialize In Small Motors & Generators 
ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 
Largest exclusive Mail Order Small Motor deale: 
CHAS. H 


s inthe world 


. JOHNSTON, Box Щу West End, Pittsburgh,Pa. 


WIRELESS, TELEPHONE GENERATORS 
500 VOLT- 100 WATT - 3400 R.P. M. 
“яф Os но GENERATOR SETS. 


Makes 
MAKE MONEY Р 


We furnish everything — blue 
print plans—case material,tone 
arms, motors, full instructions, 
You can easily make $100 to 
$200 a month in spare time. 
Even boys of 14 make them. 
They play any record. Жон 
derful tone—equal to any 
ever heard. Sell to friends 
and neighbors. Write now 
for free blue print offer. 
Choraleon 


Phonograph Co. 
221 3rd St., Elkhart, Ind, 





Write for book, How to Become Penman,'' and beautiful 
specimens. Free. Your name on card if you enclose stamp. 
F. W. Tamblyn, 424 Ridge Bidg., Kansas City, Mo. 


ре En kept 
proof, ЖЛ 
ready for prs y use. 
Let us send you в folder that 
will show you why our tool chests 
are just what you need. 


UNION TOOL CHEST CO. 
22 Mill Street, Rochester, N.Y. 






















150 Home-Study Books 


Each of these sure pay-raising E belg vo books! i E 
icity ү, Atomo ites Machine “Carpentry 
trici utomo! achine 

Painting, Engineering, oe 2 and twenty 
other trades, "A 


Jl catalog 
post [cM youre 

Frederick J. Drake & Co. 

1009 Michigan Ave., Chicago 


ST à MPS! БО All Diff. British Guiana, 
Japan, Portu al, 


Cuba, China, India, Jamaica, 

Venezuela, 

etc., only 10c! 100 all diff., 13c; 1000 all , fine collec- 

Чоп in itself, $4.52, 100 ditt. Ù. S. 250; 1000 "hinges, 10c 

50% approvals sent every order. List free. І Buy 
Stamps B. Dover, Dept €, Longmont, Colo. 


Science and Invention for February, 1922 


A National Associa- 
tion of Inventors 
By JAY G. HOBSON 


“Say, Hobby.” It was Mr. Edison 
speaking. “Have you heard the good | 
news?” | 


"Good news? No," I replied, wonder- 
ing what epoch-making discovery Uncle 
Thomas had up his sleeve this time. 


"You haven't heard a word about it?" | 
"You must have | 


he pleasantly persisted. 
been with the Mt. Everest expedition not 
to have heard." 

"Nope, don't know a thing," I confest, 
somewhat ashamed at my ignorance oí 
the subject. "But let's have it, please." 

"Well, I should say so!" the wizard of 
. West Orange emphatically remarked. "It's 

too bad that you haven't heard oí the 
organization of the 'National Association 
of Inventors’ and their magazine called 
The, Inventor's Companion, say, young 


man, this is the greatest individual event | 


since the ‘Declaration of Independence!’ " 
"Is that so? My! I certainly have 


mist something," said I with intense in-| 


terest, for a protective association of in- 
ventors had long been one of my pet hob- 
bies, and to hear that this great achieve- 
ment was really a settled fact prompted 
me to ask for complete details. 
Mr. Edison one of the two stogies in my 
possession, I inquired: 


“Just who is responsible for the suc- | 


cess of this great movement. Undoubtedly 

you had a great deal to do with it?” 
"Yes, and no," he replied. "You see, it 

is this way. There has been a crying need 





Handing | 





for unity in the inventive-world for many | 


years. In the past, the free-lance inventor 
was handicapt because of his lack oí 
knowledge of patent procedure, of manu- 
facturing requirements and commercial 


law. Many of those to whom he repaired | 


for information and instruction took ad- 
vantage of his ignorance and profited ac- 
cordingly. Even after a patent had been 
secured these pirates often tried to steal 
it by fair means or foul. So you see 


what this mutual organization will mean | 


to the inventors of the country.” 

“I see," was my response. “But how 
are the affairs of the association handled 
to make it fully coóperative and beneficial 
to each member ?" 

“That’s just what I was going to tell 
you," the learned inventor replied between 
methodical puffs on his Pittsburgh stogie. 
"According to the charter of the associa- 
tion there must be a president, vice-presi- 
dent and a  secretary-treasurer. Each 
member pays $5.00 yearly dues, which en- 
titles him to one year's subscription to The 
Inventor s Companion, to five questions 
on legal matters, Patent Office procedure, 
manufacturing problems and the like; and 
to one year's legal protection against theft 


of his patent rights, against infringement | 


attempts and royalty violations. Then the 
official magazine will have a ‘Scientific 
Research Department, a ‘What to Invent 
Department,’ a ‘Legal Department,’ a ‘Per- 
sonal Exchange Department,’ and many 
special .articles from successful inventors 
for the purpose of assisting the members 
in every possible manner. At present the 


membership has reached the powerful | 


number of 100,000—all inventors and po- 
tential inventors of good standing. At 
' the first meeting Mr. Gernsback, editor of 
ScIENCE AND INVENTION, was unanimously 
elected president of the association and 
editor of The Inventors Companion. I 
was honored with the vice-presidency, and 
you were voted the office of secretary- 
treasurer. I'll tell you it was a——” 

Just then my alarm clock went off, 
awakening me from one of the sweetest 
dreams ever. I wonder if dreams really 
come true? 


ose y Google 





| the preparation which your training 





From FARMHAND'o 


EXPERT DRAFTSMAN 


п less than a Year 
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‘How this Man hit the trail to Success 





“It is certainly more enjovable to be 
doing interesting work in a comfortable 
Drafting at a good salary than 
to be working at hard labor on a ranch 
under all kinds of difficulty. 


Room 





“T was an ordinary ranch laborer with 
all the prospects of remaining the sam». 
I had nothing to back me except my bare 
hands and physical strength. I had not 
even attended any of the publie schools, 
but had picked up what I knew a little 
at a time. 

“Then one evening in March, 1919, I 
saw an advertisement of the COLUMBIA 
SCHOOL OF DRAFTING їп Popular 
Mechanics and after investigation I be- 
lieved that school could help me to find 


the success which I wanted, So I enrolled. 


“The result I hardly need to tell about. 
After completing my in Drafting 
eight months later, I secured an excellent 
position as Professional Draftsman. Later 
I secured a still better position with a 
large firm where I am still employed. 


course 


met a problem I could not 
have been assigned to 


“T have not 
handle although I 











regular work found in any Drafting Room. 1 


did not even have to be ‘broken in,’ as is the 
case with the other Draftsmen. 
"A noticeable thing that speaks well for 


has given 





me is that nearly everyone in our company 
has suffered wage cuts from 15 to 25 per 
cent—while my pay has remained unchanged! 
That, I regard as n ‘raise.’ I have a num- 
ber of friends who have been watching my 
progress as a Draftsman. First they thought 
‘it wouldn't last long'—— NOW they say I'm 
an ‘unusual type’ and would succeed any- 
way! But J KNOW it is the training of 
the COLUMBIA SCHOOL OF DRAFTING 
that caused my change in life and lifted me 


to success. 

“COLUMBIA has helped me to greater things 
than I at first thought, and I will ‘boost’ it 
every chance I get.” 

Thus writes Edward C. Berger, who, located 
on the Pacific Coast, took the practical train- 
ing of the COLUMBIA SCHOOL OF DRAFT- 
ING entirely by correspondence in eight months 
with absolutely no previous knowledge of the 
subject. 


You, Too, Can Succeed 


Are YOU less equipped to start than Berger? 
Haven’t YOU the same ambition to get away 
from the routine grind of life and enter a 
work that is interesting, uplifting and more 
profitable? Do YOU not want to be suecessful 
and more independent? COLUMBIA gives to 
YOU also the same opportunity. It has helped 
thousands just like you! 


The Time To Act Is Now 


Don't put it off another day. It means too 
much to you. Get into the class of successful 
men like the other COLUMBIA graduates. 
The quicker you start the sooner will you re- 
nlize the benefits of an increased earning power. 
ACT NOW. 


EDW. С. BERGER 


Your First Step 
Your first step is to "investigate" the 
COLUMBIA SCHOOL OF DRAFTING, like 
did, by writing in for full in- 
formation. 
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Get Our Interesting Booklet 


If you are ambitious to succeed, fill out and 


mail us the accompanying coupon NOW. You 
will receive an interesting booklet “Your Fu- 
ture in Drafting" which tells you— 


How YOU can become a professional Drafts- 
man at home through COLUMBIA training in 
5 to 10 months, without losing any time from 
your present occupation and without any spe- 


cial ability or talent. 
How you are furnished with the complete, 
highest grade Draftsman's equipment for use 


in your training and after you get your position 
in a Drafting Room, 

How COLUMBIA serves YOU—personally— 
and actually helps you get into a real Drafting 
position at expert's pay when qualified. 

Поу you can “earn while you learn” and 
how many have earned the price of COLUMBIA 
training many times over before completing it. 


What Drafting really is and how it leads 
to even bigger paying positions. 


Why manufacturing concerns and employers 


of Draftsmen in general recognize COLUM- 
BIA trained men as the kind they want 
"nd must have. 


How you will have the personal atten- 


tion, service and instruction of Roy C. 
Claflin, an experienced Draftsman, the 
Founder, President and Owner of the 


COLUMBIA SCHOOL OF DRAFTING. 

How and why YOU, like Berger will be 
happy that you selected COLUMBIA as 
your stepping stone to the success which 
YOU want. 


Mail Coupon Today 


Fill out carefully the accompanying 
coupon or send your name and address 
to the 


Columbia School of Drafting 


ROY C. CLAFLIN, President 
Dept. 1647, Cor. 14th and T Streets, Washington, D. C. 


Dept. 1647, COLUMBIA SCHOOL OF DRAFTING 
Roy С. Claflin, President. 


Dear Sirs: Please send me absolutely without charge 
or obligation to me, your booklet, ‘‘Your Future In 
Drafting” together with your rates and full particulars 
on COLUMBIA TRAINING. 


Name 


Street Address... .csccscscccccscsccsseccccecceescces 


City and State....ccccccccceccccccccccccccccecsecet 
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Mechanical 


Engineering 





Learn at Home! 


Employers are looking for men with 
mechanical ability. 

There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 30 years the Interna- 
tional Correspondence Schools have 
been giving men and women just the 
training they need for success in me- 
chanical engineering and more than 300 
other subjects. Hundreds of thousands 
have stepped into good positions through 
I. C. S. help. 


Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. This doesn't obligate you in 
the least but it will bring you information that 
will start you on a successful career. This is 
your chance. Mark and mail the coupon now. 


— — — M — TEAM OUT HERE — — — — 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX .6223-B BCRANTON, PA. 


Without cost or obligation, please explain how I can 
qualify for the position, or the subject before which 
I have pee an ЕЗ in the list below :— 


ELEC. BUSINESS MANAG'M"T 
Electric a ana an Bys. SALESMANSHIP 
Electric Wiring ADVERTISING 


Telegraph Engineer 
Telephone Work 
MECHANICAL ENGR. 
Mechanical Draftsman 
Machine Shop Practice 
Toolmaker 

Gas Engine Operating 
CIVIL ENGINEER 
Surveying and Марріп 
MINE FOR'N or GRO 
STATIONARY ENG. 
Marine Engineer 
ARCHITECT 

Contractor and Builder 
Architectural Draftsman 
Concrete Pour 
Structural Eni 
PLUMBING HEAT'G 
Sheet Metal Worker 


Show Card & Sign Ptg. 
Railroad Positions 
ILLUSTRATING 
Cartooning 
Private Secretary 
Business Correspondent 
BOOKKEEPER 
Stenographer & Typist 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Aocountant 
Commercial Law 
GOOD ENGLISH 
Com. School Subjects 
CIVIL SERVICE 
Railway Mail Clerk 
AUTOMOBILES 
Mathematics 











Text. Overseer or Supt. Navigation Banking 
CHEMIST Agriculture Spanish 
Pharmacy O Poultry ‘Teacher 
Name 7-1 21 
Btreet 
and No. 
city State 
Occupation 








BECOME AN EXPERT 


TENOGRAPHER 


AND SPEED Т TYPIST 
sats ES c 
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Course or simply Жинн in the ушу teneri 


THE TULLOSS SCHOOL, 247 College Hill, Springfield, Ohio 
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HEALTH FACTS, 514x71”, 200 pages, 


Publisht by George Cal- 
lahan & Co., New York City. 
This attractive little book is devoted to hy- 
giene, or medical practise without medicine, i 
this contradictory expression may be allowed by 


cloth covers. 


the modern indulgent reader. | E А 
„It gives directions for various exercises; it 
gives hints for health; it gives the result of 


partial and total fasting as a tonic and remedy 
for troubles of the system. It tells of how to 
treat the hair, how to fill up hollow places in 
the face and neck, and ever so many other 
interesting little notes on health and simple 
treatment are contained in its pages, It seems that 
garlic is highly to be recommended, altho it is 
probably better for the consumer than for his 
friends and neighbors. 


As a sort of appendix, Walter Camp's speech 
before Congress on “Health,” and notes from 
other sources are given. There is considerable 


psychology in the last sections of the book, on 
education, on success, down to such things as 
penmanship. 

We certainly recommend the book to our 
readers. 


EINSTEIN'S THEORIES OF RELA- 
TIVITY AND GRAVITATION. Ву 
J. „Malcolm Bird. Cloth covers, 5” x 

359 pages, with diagrams.” Pub- 
light by Munn & Co., New York. 

This book is a selection of material from the essays 
submitted in the $5,000 competition for the Eugene 
Higgins prize for the best essay on Einstein. It is 
rather interesting in the preface to look over the list 
of names of the authors whose work it has seemed 
proper for the editor of the book to embody in this 
collection. 

The editor states that merely the reading of all 
the essays has given him many ideas of such a com- 
plex origin that he could not assign credit if he would. 
It is certainly open to conjecture whether the ideas 
themselves, after reading so many essays, will not 
partake of considerable complexity. 


STANDARD WIRING—For Electric Light 
and Power. New 1921 edition. By H. 
C. Cushing, Jr. 446 pages, fully illus- 
trated. Flexible covers, 43$" x 634". 
Publisht by the Author, New York City, 
NY. 

(This new edition of a well-known handbook has 
many features to commend it to electricians, engi- 
neers, and architects. It not only follows and ex- 
plains the various rules adopted by the Fire Under- 
writers of the United States for the installation of 
electrical wiring for light and power, but many valu- 
able and indispensable tables and formulae are given 
therein. The tables on direct current and alternating 
current wiring, giving directly the size of wire to be 
used for any desired voltage drop, current in amperes, 
and any distance in feet, are alone worth the price of 
the book. All forms of wiring are thoroly described 
and discust, including molding, both rigid and flex- 
ible metal conduits, knob and tube work, wiring for 
electric stoves, bells, motors, dynamos, etc. Very 
complete wire tables are included which give such 
valuable data as the greatest number of wires of 
different size which will go in a certain conduit, di- 
mensions of rubber covered insulated wire both solid 
and stranded, data on iron and steel wire, descriptive 
data on pole line construction, wiring plans and typi- 
cal layouts for all the different rooms in a modern 
home, symbols used in wiring plans and blueprints, 
etc. 

Some of the special subjects covered are wiring for 
garages, theater and moving picture houses, including 
switchboards, wiring for organs, marine work and 
transformers, A very good section is given on the 

care and operation including the charging of lead 
plate, storage batteries, as well as of Edison bat- 
teries. A useful section is included on illumination, 
which includes tables of tungsten lamp data, mercury 
vapor lamps, etc. At the end of the volume there is a 
glossary of technical electrical terms explained in 
plain language, and electrical and mechanical formu- 
las covering calculation of belts for different horse- 
powers, as well as the calculation of the size of pulleys 
and gears for different speed ratios between the driver 
and driven pulleys. Lightning rod protection is also 
discust, as well as resuscitation from electric shock. 


THE BOYS' HOME BOOK OF 
SCIENCE AND CONSTRUCTION. 
By Alfred P. Morgan, 469 pages, cloth 
covers 5% by 8 inches. Publisht by 
Lothrop, Lee & Shepard Co., Boston, 
Mass. 


This book, with its liberal illustrations—nearly 
400 in number—with a very full index, is cer- 


(Continued on page 966) 





The Technical 
or Scientific 
Book You Need 


Turn to our 96- o catalog sod de 
book you need ou DE scientific or practical 
subject—the latest tok by the best author. 
This is the most complete catalog of its kind 
issued. You'll refer to it constantly in your 
work. Only 380 copies remain. 


With the ca 
for 1919 and 
list for 1921. 





i ou will be notified 
i pice yea 
Send for catalog today. It’s free. 
will be no obligation for you to buy. 
want you to know our extensive 
ment. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


MUNN & CO. 


230 Broadway New York City 


NEW MOTOR BARGAIN 





Will operate 
$18. 90 Washing 

Machines, 
Sewing Mach 
ines, Small 


Lathes, Grinder, 
Bottle Wasbers, 
Etc. 
Batistaction 
money 


GENERAL 
ELECTRIC 


H Motor 


1 

4 110 V. 

A. C. 60 cycle 
single phase, 

1750 Speed. 
Complete Pith 

Cord, Plug and Grooved 
Pulley. 


Illustrated catalog of motors and supplies FREE 


HYRE ELECTRIC CO. 
631Z South Dearborn Street Chicago, Ш. 


Electrical 22 mand. For t 


Ay J 
been trainin men ае ambition 
electrical in 


“ pe CNN 


“ Electro- 
Condite” 


Check Protection: $3 M. 


buys various makes Check V 

and Check Protectors at L4. 
mpm guaranteed. 
machines a 

Write today for Piet and free 
valuable information. 


H. A. SMITH, 1026 Bower St., Elkhart, Ind. 








LIGHTING UP THE GAS GAGE 
Your motor stops. You make all the 
necessary investigations, and find that 
everything seems all right. You then turn 
to your gas tank. It is night time and 
very dark. In order to look at the gas 
gage, you light a match. The next thing 
you see is the face of the hospital curse 
bending over you, while the ductor says: < 
"I think we wil cai Aim through all | N°4$396 
right" And the nurse answers: "It cer- 3 
tainly was foolish to light a match with 
all those gas fumes around." That may | y match genuine diamonds in every way — same glitter, 
have happened to the other man. It is Sven life ў. dione, stand the diamond tests, including the terrific 


much pleasanter to think that it will not ADT enet clog and tee eee барсы partesi. 
happen fo you, for you have a gas gage 


Iatestand most fashionable design. Either GO! №, 

) г ve а gas gag ныр үн үр үүсүн 
which is just as visible at night as it is in а 

the daytime, because its lettering has been 


GUARANTEE, Handsom : 
, return the Corodite, free with each ring. о silk and velvet lined art leather case 

treated with undark radium luminous ma- | 

terials. 


ingle penny. If you decide to keep the ring, SEND NO MON E your money ү) htathome, Just 
EY Ez 
Now when you want to see how your | 


{з all you pay. No install t catches. 
dites have exactly the came cutting as ring wanted and size as chown by stris of paper fitting end to 
п 
gas stands in the tank, your radium il- 
luminated gage will tell you at night with- 


be deceived. Choose your ring now. ‘ound fi: joint, Y vill b: 
my Style 14K Gold S. Ring » . „ . $2.84 When ring arrives deposit amount shown with postman. IE ES 
an 
out the use of any other illumination. In 
the same way, the modern motor car has 


14K Gold S, Ri: le i o! ы 2 < 
gon Platinum Finished n EE y a ү Жеты Gould a М 
96 TODAY 
its dash-board dials and its clock faces 
illuminated with radium. And this is not 


the only advantage of a radium illuminated 
gage or dial. 


DEODORIZED GARBAGE 

Dr. P. A. Maignen of Philadelphia, an 
inventor, has an invention which he says | 
will render garbage odorless and germles 
by simply sprinkling a pinch in the house- 
wife's garbage can. Dr. Maignen proposed 
that the city promote a competition to dis- 
cover the best means of deodorizing gar- 
bage. The inventor also displayed a pow- 
der, another of his inventions, which is 
good for many ills, including hay fever 
and cancer. 


tr 


GET THIS WONDERFUL RING. IF YOU CAN TELL IT FROM A GENUINE DIAMOND SEND IT BACK | 


Wear a Genuine Corodite 
inger for 10 days. If 





RAILWAY MAIL / 
CLERKS 


$1600 to $2300 
A YEAR 


MEN—BOYS— Over 17— should write at once 


Rapid advancement. “No lay-offs." 
THE POSITION IS YOURS FOR LIFE. 

Common-sense education sufficient. 
Political influence NOT REQUIRED. 

Write immediately for schedule showing 
the places and dates of ALL coming Gov- 
ernment examinations. Do it to-day. 


FRANKLIN INSTITUTE, Dept. A-181, Rochester, N. Y. 























FRANKLIN INSTITUTE (The Pathway to Plenty), Dept. A-181, Rochester, N. Y. 


,Thís coupon, filled out as directed, entitles the sender to free specimen qu. 
tions; a free copy of our book, ‘*Government Positions and How to Get Them;'' a 
list of Government positions now obtainable, and to consideration for Free Coach- 
ing for the examination here checked. 


COUPON mem 
. Railway Mail Clerk ($1600-$2300) . . Postoffice Carrier (51400-51800) 
. . Bookkeeper ($1340-31800) . . Rural Mail Carrier ($ 720-$2600) 
. . Postoffice Clerk ($1400-$1800) . . Customs Positions ($1100-$2000) 
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AND WONDERFUL ELECTRICA 


Book-FREE 


I have vastly simplified the study 
of Electricity for you. My prac- 
tical Shop Training System of in- 
struction divides the work up 
into а few MASTER IDEAS 
which are fully explained in 
plain language you can 
easily understand in my 
big FREE book. Send 
COUPON or— 


WRITE 


For Your Copy 
of this 
AMAZING 
BOOK—NOW 
Send no Money 


ANNOUNCEMENT 
EXTRAORDINARY! 


Fit yourself to be doing real electrical work and earning 
good money within the NEXT FEW WEEKS. Му simpli- 
and condensed system of Shop (type) Training—the 
method fully endorsed and ACCEPTABLE to the 
you to do highly- 
BATT RY CHARGING, 
3 
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Shop Training at our Plant 

а limited number of students for instruction by our wonderfully 
practical Shop-Training System of instruction in our Green St. 
plant. Students are taught through aetual practice, doing a commercial grade of 
work. They work with the aid of thousands of dollars’ worth of new equipment 
and are under the constant personal supervision of Mr. Harry Hart, the Central 
Power Station expert for 21 years with Commonwealth-Edison, the largest in the 
world. Write, or send coupon, for particulars at once. See February number of 
Popular Mechanics for further details 

ү ===== = =, — а ee eee ш эш ш eee шош mo н 


5. V. Smith, Dept. B2, 310 S. Green St., Chicago. 
Without cost or obligation to me send at once full particulars of your special offer. 






^ We also accept 
ER S. V. Smith, Pres. Р TRAL. simplifled and 
INSTALLATION AND OPERATION, ARMATURE 


ELECTRIC TRACTION, LINE CONSTRUCTION AND WIRELESS. 

Learn t Earn $70.00 to $125.00 A Week at Home or in Our Green Street Plant 
Study at home or in our Green St. plant. If you prefer to train at home, I will 
seni you a Shunt Wound MOTOR and a sp:endid outfit of electrical instruments, 
materials, wire, fittings, ete., valued at about $30.00, freight prepaid and 
ABSOLUTELY FREE. I do this so you can do actual and experimental Shop- 
Training work right in your home and practically prepare yourself to be a 
modern, WANTED type of man. Other valuable privileges and exclusive advantages 
enjoyed by 8. & Н. trained men аге: E. T. Rating and Diploma, Strong Organiza- 
tion. Backing, Power Plant Connection, Cash Bond Guarantee, Field Representative 





Position, and Money-Making Business Course. 
А 8. У. SMITH, President 
S. H. ELECTRICAL WORKS, Dept.B-2,310 S.Green Stren “hicago, Ill. 
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Great Inventors 
Now Teach You 


How to Invent 


How to develop, patent, and market 
our ideas; amazing new course 
ches science of invention by mail. 


Every man, woman, and child is born with creative 
imagination. Some develop this faculty to a greater 
degree than others, and those who develop it to the 
greatest extent are successful inventors. Invention is 
an orderly process of the mind, which combines two 
or more known facts to produce a new fact. Anyone 
who develops the right mental process can become 
А an inventor. Every 
successful inventor has 
this of mind, de- 
veloped by constant ex- 
perience over a period 
of perhaps many years. 
Heretofore those who 
succeeded in the field 
of invention had to dis- 
cover all the principles 
themselves. t, now, 
just as any student of 
medicine, law, or engi- 
neering can take full 
advantage of all the re- 
ed experience in 
of study, so 
can YOUtake the same 
kind of short cut to the 
habits of thought, and 
the methods of work 
required of successful 
inventors. 


Little Inventions 
Win Fortunes 


Fortunes have been made 
by men who have thought 
of а “‘little’’ idea ina flash. 
The man who invented the 









хез 

























Raymond Francis Yates 
author of the New Course in 
Inventive Science, in collabo- 
ration with 15 other inventors. 
Mr. Yates is known thruout the 
country as Editor of scientific 
magazines, writer of hundr 

of articles and inventor of many 


practical devicesand machines. ventedthecrimped in, 
the man who in the 

thin lead automatic pencil, 

the man who invented the snap fastene 1 these men, per- 


tofasingleidea. But in every case their minds operated 
Me i thescientificlaws of successful invention. 
ys,“ hould be prof. ” 
ventor rea age o! F groping. in the dark for 
ám tion. = invent wit E "knowing the. ed Te- 
nirement is Uke to build а bridge withect 


guirements of invention 
engineering. 


Don’t Waste Ideas! 


inventive lines invents just the 


thing you may have thought of. 
тна к=н m эш шат 
‘vor FREE BOOK Р. p 
S kek "» Inventive Science 
been written and wil sent © Dept. 72, Wisner 
ested. beat explains the Rochester, N. Y. 
t уо can сө ар Ф Please send me your free 
-it may bo the beginning o 4 book, “The Science of In- 
fortune for you. f you a vention.” 
ive ever had an Mee ог 
Woukdllke o besoma e S 
ә time or Name. 














MAKING TRIALS 
OF TRUE TONE 


PHONE 


We furnish our accurate teaching device with tools, 
Action Model, lessons,and analysis of business adver- 
tising which makes you a master of the tuner’s art, 
Diploma given graduates. 18years’experience in teaching 
the most independent and lucrative profession by cor- 
respondence, SIMPLER and BETTER than oral instruction, 
Write today for FREE booklet and GUARANTEE plan. 


ЗАЕВ, BRYANT, SCHOOL OF PIANO TUNING., 


“BOW LEGS and KNOCK- ' 
KNEES" UNSIGHTLY 


Send for booklet showing photos of muon 
with and without THE PERFECT LEG 


"PERFECT SALES CO. 
140 М. Mayfield Ave., Dept. 50, Chicago. I, 
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Book Review 
(Continued from page 964) 
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tainly a concession to the boy of this generation, 
for to the writer a scientific book without an 
index is very defective. The first thing the 
reviewer did was to turn to electricity to see 
what the author said it is, and he really takes 
it in a very proper way, practically saying that 
we can hardly define it at all. 

It is interesting to find in the pages of the 
book such classic apparatus as the Voltaic pile. 
We are glad to see, too, that the author makes 
a bid for accuracy in telling his young readers 
to distinguish between a cell and a battery. 
We are a little surprised not to find the amal- 
gamation of the zinc plates described in the 
Voltaic battery, for certainly unamalgamated 
commercial zinc plates are very unsatisfactory. 

Now we can turn to the contents, and we 
find that in nine chapters chemistry, mechanics 
and physics are given in considerable detail. 
All through the book there is an atmosphere of 
the practical, and the illustrations are most 
attractive and elucidating. 

A very nice example of how the author treats 
his subject is found at the end of the chapter 
on chemistry. He describes clay and its nature 
and then very sensibly gives an illustration of 


how to make a potter's wheel with illu-trated 
examples of making a cup and saucer. This sort 
of thing delights the ingenious boy. We are 


irclined to say that if he would have given a 
little bit more detail the book would have ap- 
pealed more to us, but quite possibly it is well to 
spare the young mind too much of this. Some 
excellent examples of the author's method with 
graphic illustrations are given in the chapter 
on gravity, where the man on the moon can 
jump over a house as easily as a champion 
jumper on the earth can hurdle six feet; on the 
moon he would be able to lift an automobile at 


arm's length, the force of gravity is so little 
there. All this is nicely illustrated. 
A typical piece of apparatus which is de- 


cribed is the harmonograph, which is so well 
presented that it makes one feel like getting 
to work and constructing one at once. We quite 
commend the section on soap-bubbles, which sub- 
ject is very cleverly presented. Under heat, 
he says that savages kindle fire by rapidly 
twirling a dry stick on a second dry piece of 
wood. It is a pity he did not give the full 
details of the experiment, as they are given in 


the Boy Scout's Hand Book, for this is a thing | 


which has to be done rightly. 


In general, we can do nothing but commend | 


the book. 


PRACTICAL ELECTRIC WIRING. By 
John M. Sharp. Fully illustrated, 247 
pages. Stiff covers, size 414" by 634". 
Publisht by D. Appleton and Co., New 
York City. 


This is a very good manual, quite liberally illus- 
trated and touching on all phases of house-wiring 
and of wiring for motors and telephone systems. The 
illustrations to which we refer are very clear, the 
lines being strongly drawn, which is rather a tendency 
of the present day, as the old system of hair line 
diagrams is being given up. All we can say about 
the book is, that it seems to contain all that can be 
said on the subject. All thru the book there are 
little series of questions to be answered by the 
student, each one for a different section, and this 
system of intercalating questions seems to the writer 
to be a particularly good one, as compared with the 
catechism system sometimes indulged in. We are 
also glad to see in it an entirely adequate index. 


AUTOMOTIVE WIRING MANUAL. By 
Harry Lorin Wells. 768 pages. Stiff 
covers, size 734" by 1034". Publisht by 
Automotive Publishing Co., Chicago, Ill. 


This book is really a remarkable compilation. It 
begins with some forty introductory pages on the 
general handling of ignition systems and the starting 
systems on motor cars. It also has a full contents 
which is very useful and an absolutely essential part 
of the book, and necessary for its use. The prelim- 
inary part makes very nice reading, short as it is, 
and then we come to the real body of the book, and 
this is really quite a remarkable production. It 
gives in white line on blue, so as to represent blue- 
prints, no less than 768 diagrams of the electric 
wiring of cars, for starting systems, ignition systems, 
for the lighting and the horn connections. As a 
technical publication alone, it is a very remarkable 
production, and it is something which the advanced 
automobile engineer cannot dispense with. It looks 
simple enough in many cases, but we all know that 
the owner, which is another name for amateur, often 
have very sad times in attempting to work with his 
electric connections. In this book will be found all 
the wiring given for his car, because it does not seem 
possible, that anything should be omitted by these 
wiring diagrams, nearly 800 in number. There is 
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Latest model 9-shot Automatic. 

The World-Famous Most Powerful 

Weapon known; shoots COLT’S cart- 

ridges; is perfectly balanced with 

substantial and comfortable grip ;accu- 

rate and efficient; two safety attach- 

ments; it is flat-shaped; has no sharp ` 
edges or projections and does not bulge the pocket: 
it is solidly and simply constructed from blue steel’ 
can be dismantled and reassembled in a few seconds 


Regular 25-Cal., No. 894...... 
Value $35 32-Cal., No. 894-А....$15.00 


ALL OUR MERCHANDISE IS BRAND NEW 
Order one ef these Specials NOW 
Май Orders Promptly fllled upon receipt of 
Cash or Money Order, or if you prefer 


SEND NO MONEY 


We ship by return mall. You pay Postman on arrival. Full 

satisfaction guaran: ‚ or arg Br Bank reference. 

We also cares complete line of Field G , Binoculars, 
Pistols and Shotguns at Prices that cannot be equalled. 


Import Trading Company, Dept.94, 258 Broadway, N.Y. 








MODEL STEAM ENGINES 


and boilers for boats and 
experiments. Boiler fit- 
tings, valves, pressure 
gauges. Write for de- 
scriptive circular, Model 
Machine Shop +, 415 
East 71st St., New York 
City. 


PHOTO ELECTRIC CELLS 


platinum electrodes, glass insulation 





Pure 
moisture proof, unmounted. Dark to full 
sistance ratio at one volt is from one to five for low resist- 
ance cells up to over one to one hundred for high resist- 


sealed 
t re 


ance cells. Speed of cells increases as the resistance rises. 
Photo electric element is composed of Se. SeO?, H20, etc. 
Active surface area із one-fourth square inch. Show me 
а more sensitive cell at the price and your money will be 


refunded. Price ranges from $2.50 to $10.00, ыд] 
on sensitivity, speed and resistance. Suitable for 
branches of photo electric LL RAE Circular free. 


1521 Campbell Ave, Alhambra, Calif, 


MECHANIC'S POCKET SECRETARY 25c 


Construeted of finest steel. Just push 10 
the button and out comes the 

article you require. Worth in | 
Adjustable 


$1.00. Postpaid. 

Pencil, pen, paper 
25c knife, ink eraser, pencil 
Get sharpener, nail file, and 
One cleaner, mechanic’s marking 
To- point, fine compass with screw 
day attachment, foot rule. 


Universal Co., Box 301, Starmnford,Conn- 


WE have fifteen $200 scholarships 
matriculate this month. Sfira 
Palmer method. Palmer Books. 


Call or write for information 


NEW YORK STATE COLLEGE 
of CHIROPRACTIC, Inc. 
127 University Place, cor. 14th St, New York 


Big Band Catalog Sent FREE 


Anything you need for the band— 
single instrument or complete it. 
Онага fally dc 
, li] y p 
50 pti Mention what 
instrument interests you. 
Sold by leading musie 
dealers everywhere, 


LYON & HEALY 
68-89 Jackson Boulevard CHICAGO 


MODEL STEAM ENGINES 
and BOILERS. We аге 
makers of Model Steam En- 
gines, both marine and sta- 
tlonary, also Boilers, Electric 
and Steam Boats, Yachts, 
and Model Ship's Fittings. 
Full line of machined Cast- 
ings, finished parts and Model 
Makers’ Supplies. Send 20c 
for new large illustrated catalogue and handbook. 
(Refunded арен. is 
Bathe Manufacturing Oo., Dept.-' 
5214 Woodland Ave. Philadelphia, Pa. 


WHY DON'T YOU 


Write the Words for a Song? 
You can do it. Write about Love, 
Mother, Home, Comic or any subject and 
send poem to me at once. I compose 
Music and guarantee publication. 


EDWARD TRENT, 679 Reaper Block, Chieage 
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one thing they suggest, which is that the wiring of 
cars might by some joint action be standardized. 
Those who have driven cars for many years realize 
how the construction of cars, their transmission gear 
and the like have taken a definite form at last. It 
does seem a pity that the electric installation on 
cars cannot follow the same rule, so that when one 
Bree installation is understood, that of all cars will 
е. © 


CASH FROM YOUR CAMERA. By 
Frank R. Fraprie, S.M., F.R.P.S., 87 
pages. Cloth covers, size 514х747. 
Publisht by the American Photographic 
Publishing Co., Boston, Mass. 


This seems to be a very excellent little book. It 
is.devoted to advocating a mor» practical use of a 
camera. Thus it alludes to a competition under the 
auspices of the publishers of the “Photo Miniature” 
open only to women photographers, and in the 


course of this it was found that 75 per cent of the 
entrants had adopted the profession of photography 
in the home for portraits of customers, because of 


their experiences as amateurs. The book is eminently 
practical, touching on pretty nearly everything in 
the line of the many technical varieties of photog- 
raphy where remuneration is paid for such work. 


ASBESTOS. By A. Leonard Summers. 
Profusely illustrated, 107 pages. Hard 
covers, size 417" by 714". Publisht by 
Bath Melbourne Co., New York, N. Y. 


The Pitman Company, of England, who now have 
a branch in this city, in addition to short-hand 
books, have publisht a great quantity of commercial 
hand-books. The present one, devoted to asbestos, 
with its liberal illustrations makes a very interesting 
little manual. Asbestos is of growing importance. 
It gives a fire-proof roofing material which will pre- 
vent conflagrations; it enters into many other 
building fabrics, and is even used to make fire-proof 
garments for emergency use in conflagrations. Its 
employment in electricity is also to be noted, and 
for engine packing, its intrinsic absence of friction 
makes it most valuable. In America a good deal of 
work has been done in the development of the many 
applications of asbestos in engineering and tech- 
nology. This little English manual makes it perfectly 
clear that our cousins across the ocean are alive to 
its varied uses. 


INDUSTRIAL MATHEMATICS. By 
Paul V. Farnsworth. 250 illustrations, 
272 pages. Hard covers, size 434" by 
734". Publisht by D. Van Nostrand Co., 
of New York City. 


This book contains such a mass of information, so 
well arranged and in such compact form, that it 
cannot be said to lend itself to a review within the 
limits of our space. The text starts at the very 
foundation, with definitions of the signs, symbols and 
abbreviations used in mathematics in general, each 
definition being followed by an example of the use 
of the symbol. It is the writer's experience that one 
of the indications of a good book is when it begins 
at the beginning of things, and this book certainly 
does so begin. It is arranged in many sections and 
the subject of each paragraph is printed in special 
bold face type. After the arithmetical and algebraic 
portion of the book, the more concrete part comes 
in, where calculations applying to engineering and 
machinery, gear wheels, and screws are introduced, 
and where all such. subjects are very fully treated 
with numerous illustrations. At the end of the 
book there is an interesting section devoted to 
mechanics, The book has no index, but it is hard 
to see how one could be constructed, as the book is 
really its own index. 


GERMINATION. By A. E. Baines. 185 
pages, fully illustrated. Stiff covers, size 
534" by 834". Publisht by E. P. Dutton 
& Co., New York City. 


Much attention has of late years been given to the 
effects of the electric current and of electric excita- 
tion on the growth of plants. Mr. Baines in this 
book goes very fully into the subject, giving ex- 
amples of the effect of electricity on plants, on the 
germination of their seeds, and in the second section 
takes up the effect of electricity on the auditory 
apparatus of a human being and on cancer. Much 
other ground is covered in the second half of the 
text. Numerous illustrations are given and the 
author certainly has convictions which he expresses 
very well and clearly in his treatise. 


STORAGE BATTERY MANUAL. By 
Lucius C. Dunn. Profusely illustrated. 
391 pages. Stiff covers, size 6" by 94”. 
Publisht by United States Naval Insti- 
tute, Annapolis, Maryland. 


Nearly 400 pages, text and illustrations, compose 
this excellent manual on the storage battery, its 
theory, uses, various connections and all the minutiae 
of its construction. The liberal illustrations form a 
most valuable part of the book. It is pretty nearly 
or entirely restricted to lead plate batteries. Com- 
mander Dunn, however, unfortunately does not 


"Teàlize the importance of an adequate contents and 


ose Google 





A scene on Broadway, New York, in 1890, 
showing the density of overhead wires 





ac s 
The same scene after the overhead wires were 
replaced by underground cables 


Improvements 


The history of the telephone 
is a record of constant improve- 
ment. Only by numerous inven- 
tions and ceaseless research for 
new and better ways has the 
present standard been reached. 


Two-score years ago the tele- 
phone could hardly carry the 
human voice across a city. Now 
it carries it distinctly across this 
great continent. The once 
familiar network of overhead 
wires in large cities has been re- 
placed by systems of under- 
ground cables, each cable con- 
taining thousands of slender, 
sensitive wires. 


Switchboards, once primitive 
devices, called upon to handle 
only a few connections and 
limited in their workings, have 
now become great and precise 





mechanisms through which the 
volume and complexity of tele- 
phone traffic is handled with me- 
chanical perfection. 

With the continued growth in 
the number of telephone users, 
there is a continued increase in 
the problems of speed, accuracy 
and speech transmission. 

These are the problems for- 
ever before the scientists and 
engineers of the Bell System; 
and the solution of these prob- 
lems, in advance of necessity, 
is the objective of this great body 
of specially trained experts. 


The Bell System will con- 
tinue the improvements necessary 
to maintain its standard of ser- 
vice, which is the best and 
cheapest telephone service in 
the world. 


“BELL SYSTEM” 





WANTED 


| RAILWAY MAIL 
CLERKS 


$1600 to $2300 
YEAR 


HUNDREDS NEEDED 


MEN—BOYS OVER 16—SHOULD 
WRITE IMMEDIATELY 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all 
directed toward Better Service 
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g FRANKLIN INSTITUTE, Dept. A-181, Rochester, N. Y. 
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8. Government 
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Paid Vacations Ц Name eens 

Common education sufficient. . 
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Get Into the Big Pay Class 





AUTOMOBILE 


TRUCK AND TRACTOR 


ELECTRICITY 


Trained men earn up to $125 a week 


and more in the field of Automobile 
Truck and Tractor Electricity. They are in 
demand in every locality, all year ’round. While 
there are plenty of mechanics this demand is 
for trained electrical experts, because eighty per 
cent. of the auto troubles are electric troubles, 
and few automobile mechanics are electrical 
experts. Learn this profitable profession. 


In the Big Shops of 


COYNE 


We train you for bigger pay in less than two 
months, through our Learn-by-Doing Methods. 
No previous experience needed. No big text 
books, no wasted time—simply personal in- 
struction, problems, directions апа practice. 
You learn in a real Electrical School—on real 
equipment. You learn through actual practice 
to become ап expert in Lighting, Starting, 
Ignition, Testing, Maintenance and Service. 
Millions of automobiles, trucks, tractors and 
farm lighting plants call for real electrically 
trained men, and we train you for the big jobs. 


OWN YOUR OWN BUSINESS 


You can start a business of your own—make up to 
$10,000 a year. Battery Stations, Service Repair Sta- 
tions, Garages and other flelds are open to you—any- 
where. Get started in this profitable profession—be 
prosperous and successful—study Auto Truck and Tractor 
Electricity in the Big Shops of Coyne. Don't pass up 
this money-making opportunity. Now is the time to 


"" FREE BUSINESS COURSE 


Erfroll how and secure a complete course in Business 
Management—FREE. You learn how to manage a busi- 
ness and make money out of it—no extra cost. Act 
on this offer now! Send the coupon; get full details by 
return mail, 


EARN WHILE YOU LEARN 


Don’t wait to save a lot of money—come now. Our 
Employment man can assist you to spare time positions 
to earn your living expenses, or to full time work if 
necessary. Make up your mind to get out of the job 
hunting class. Send the Information Blank below right 
this minute. 


Coyne Trade & Engineering Schools 
Dept. 22A, 39-51 E. Illinois St. Chicago, Ш. 
-- SEND THIS INFORMATION BLANK NOW - - 
Coyne Trade & Engineering Schools, 

Dept. 22A, 39-51 E. Illinois St., Chicago, Ill. 


Send me FREE information about your course in 
Auto Truck and Tractor Electricity that will help me 
get into the big pay class, and other information about 
hool employment department and free Business 

















Free 
Samples GOLD SIGN LETTERS 
for store fronts and office 
windows. Anyone can put 
Big demand. 
LIBERAL OFFER TO GENERAL AGENTS. 


METALLIC LETTER CO., 433Y, N. CLARK ST., CHICAGO 


$60—$200 a week. 


AGENT 


them on. No experience necessary. 


Google 











Science and Invention for February, 1922 


index to books of this class especially. The great 
quantity of text so satisfactorily presenting the de- 
tails of his subject and describing all the different 
parts of the battery, testing apparatus, details of 
manufacture, and generally allied subjects, certainly 
deserve two things: One is an adequate contents 
which the book does not possess, as a very brief one 
is given. The other is an adequate index, and of 
this there is absolutely none. It is a most valuable 
manual, seriously written, and covering the most 
interesting and practical details of battery construc- 
tion, without too much speculating, as to the exact 
theory of its electrolytic action. 


NAVAL CONSULTING BOARD. By 
Lloyd N. Scott, 288 pages. Illustrated. 
Cloth covers, size 572" by 9". Publisht 
by the Government Printing Office, 
Washington, D. C. 


So much and such varied description of the work 
and investigation of this board are contained in this 
book, that we find it really is quite interesting from 
the descriptive and literary standpoint, particularly 
is the account of Mr. Edison's work attractive. It 
has been written by a very appreciative hand. 
Meritorious inventions received by the government 
from outside inventors are given space. The inven- 
tive accomplishments of members of the Board are 
also told, and it is here that Mr. Edison's work is 
given most space. It really seems that if the ideas 
of the great inventor had been utilized as they 
deserved, much good might have been done. Follow- 
ing the unfortunate government practise, the book 
has an inadequate contents, and is devoid of an index, 
both of which would add greatly to its value. 


THE STORIES EDITORS BUY AND 
WHY. By Jean Wick, 362 pages. Cloth 
covers, size 434" by 74”. Publisht by 
Small, Maynard & Company, Boston, 
Mass. 


Thirteen short stories from leading story papers 
form the bulk of this work and they certainly give a 
good presentation of what the public wants. Many 
distinguished names appear among the authors. The 
editress of the book in her prefatory note speaks of 
the status of the short story among American pub- 
lishers. The book, from the standpoint of the 
magazine writer, will have a technical value, as it 
certainly will show what the public wants, and from 
the literary standpoint the stories, by authors such 
as Booth Tarkington and Samuel Hopkins Adams 
and others of almost equal fame, promise a high 
literary value. At the end is quite an interesting 
section, a collection of letters from members of the 
editorial staff on different magazines, explaining 
‘‘why editors buy.” 


MARVELS OF MECHANICAL IN- 
VENTION. By Thomas W. Corbin. 
248 pages, 79 illustrations. Stiff covers, 
size 5” by 8". Publisht by J. B. Lippin- 
cott Co., Philadelphia, Pa. 


The present work is exceedingly attractive. 
It has very clear print and excellent illustra- 
tions, the idea being to treat the subject of 
modern inventions from a very simple and ele- 
mentary standpoint and to make mechanics of 
this description interesting to the layman. Today 
the boy knows more about mechanics than his 
adult predecessors did, because the trend of 
modern life is in the direction of general utiliza- 
tion of small machines. The text is in excellent 
literary style and the book is really good reading 
for anyone, but we are inclined to strongly 
recommend it to young people, for we know 
much that is in it, tul be very acceptable 
to the young reader. It is written from an 
English standpoint. In it the coal mine is a 
colliery; the manufacture of a boiler is described 
and this is the famous Lancashire boiler, a 
typically English construction. We think, how- 
ever, that the book would be much improved by 
an adequate index. It has none. A fuller table 
of contents might have been made to take the 
place of an index. 

It is a portion of a larger work by the same 
author entitled ‘Mechanical Inventions of 
Today.” 


HAWKINS ELECTRICAL DICTION- 
ARY. By N. Hawkins, M. E. and As- 


sociates. Leather covers, 512" by 8", 513 
pages. Publisht by Theo. Audel & Co., 
New York. 


The preface of this book names some of the 
author's scientific assistants who helped him 
with his work. There are several electrical 
dictionaries publisht, and this one, which is 
really quite attractive in appearance, is rather 
of the portable order. 

It is a thankless job to pick out omissions, 
but we cannot but mention the fact, that the 
dictionary contains the term “Lumen 
defined, the term "Lux" defined (the latter the 
intensity of illumination produced by a Lumen 
at one meter distance from the source of light), 
but the author never takes the trouble to state 
what the original "Lumen" is. 

The definitions are short, the book is very 
clearly printed, with heavy type for the terms 
defined, and we certainly feel it will be a useful 
addition to the electrician's library. 


(Continued on page 971) 








This Book 
On Home 
Beautifying 
Sent Free 


Contains practical 
suggestionsonhow 


tomake your home 
artistic, cheery and inviting—explains how 
you can easily and economically refinish 
and keep woodwork, furniture and floors 
in perfect condition. 


--Building?? 


If so, you will find this book particularly 
interesting and useful, for it tells how to 
finish inexpensive soft woods so they are as 
beautiful and artistic as hard wood. Tells 
just what materials to use—how to apply 
them—includes color card—gives covering 
capacities, etc. 

Our Individual Advice Department will give a 
prompt and expert answer to all questions on 
interior w6od finishing—without cost or obligation. 
We will gladly send this book free and postpaid 
for the name of your best dealer in paints. And 
for 10c. we will also send you postpaid a 2-oz. 
bottle of Johnson’s Liquid Prepared Wax. 


S. C. JOHNSON & SON, Dept. SI2, Racine, Wis. 
| “The Wood Finishing Authorities'" 
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Better 
$1.00. Blank Cartridges .22 Cal., shipped express 
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The New Dances 


Learned in One Evening 
by Arthur Murray's New 
Easy Picture Method. 
Let the Vanderbilts' instructor teach 
to be a . Learn the 
Arthur Murray's re- 


FREE DANCING LESSON 
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Arthur Murray,Studie 34, 290 B'way,N.Y. 
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It Shines at Night 
Accurate, 4 ft. Юю, mounted 
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In this Department we publish such matter as is of interest to inventors and particularly 
to those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Ad- 
vice’’ cannot be answered by mail free of charge. Such inquiriesare publisht here for the bene- 
If the idea is thought to be of importance, we make it a rule not to divulge all 
details, in order to protect the inventor as far as it is 
by mail a nominal 
Sketches and descriptions must be clear and explicit. 


fit of all readers. 
Should advice be desired 








Mold for Toys 


(542) E. N. Lundgren, of Downey, Idaho, sub- 
mits a drawing of a mold for toys and the like and 
requests our opinion. 

A. You have discovered nothing new in the par- 
ticular style of mold you have designed, as molds 
of this nature can be secured upon the open market 
anywhere in the United States. 


Battery-Less Omnigraph 
Clarence Н. Miller, Denver, Сою, enis 
e re- 


(543) 
a description of a battery-less omnigraph. 
quests our advice. 

A. Undoubtedly the idea advanced by you is 
patentable, but,is just a little more costly in our 
opinion than the ordinary instruments. Omnigraphs 
do not sell by the million, however, and we would 
advise that you should not base too high hopes on 
the ultimate outcome of such a device, unless made 
more cheaply than the present day instruments. 


Race Track Annunicator 


(544) C. H. Lackinau, Detroit, Mich., asks our 
opinion on a race track annunciator. 

A. We hardly think that there would be enough 
call for a contrivance of the nature you describe, 
and therefore do not believe that a patent upon the 
same will be a profitable one for the inventor. All 
patents, of course, in order to pay, should be of a 
commercial value, and there are not enough race 
tracks in this world, many of which would not consider 
installing the device you have suggested, to make the 
scheme worth the time, research and money involved. 


Automatic Phonograph Stop 


(545) E. A. Lavalle, Southbridge, Mass., asks 
our opinion of a patent he has obtained for automat- 
ically stopping a phonograph. 

A. Altho the automatic phonograph stop which 
you have patented is very ingenious, it seems to us 
that it is entirely too complicated to perform this 
very simple function. The main trouble, however, 
is that it will be very difficult to have a spiral gear 
travel so as to conform with the groove on a record. 

If you would have a model built of this device 
and try it out and find that it works just as you 
have described, and if this model would be so arranged 
that you could place it on any machine whatsoever, 
and yet if it should be small enough and neat enough 
so that it would not mar the appearance of a phono- 
graph, we believe that a very good sale for such a 
contrivance would be realized. In other words, in 
a patent of this nature try first to make the device 
small and neat; secondly, make it attachable to amy 
form of phonograph whatever, and thirdly, have the 
price low enough so as to warrant a ready sale. In 
our opinion the device is patentable. 


Pre-Patent Protection 


(S46) T. R. Martinek, New York City, wants to 
know how to protect his invention. 

A. Under ordinary circumstances a reliable pat- 
ent attorney will take your device and patent the 
same, and you need not worry lest the device be 
stolen. 

Should you desire to safeguard yourself more 
fully, place your idea in an envelope so sealed that 
it will be impossible to open the envelope without 
breaking the seal, and mail a duplicate of the idea 
which you sent to the patent attorney to yourself. 
When this letter comes, do not open the same nor 
break any seal, unless court action in the future 
necessitates it, when the envelope should be open 
in the court room. Have another set of papers in 
your files for attorney's record, should you need it. 
The device should be further protected by having 
each paper of the quadruplicate signed and sworn 
to by a Notary Public. 


Rotary Spark Gap 

(547) Ch. H. Miller, New York City, submits a 
sketch of a very ingenious rotary spark gap and asks 
our opinion. Ў 

We have іп the past published a suggestion 

for rotary gaps in our magazine, but today rotary 
gaps are little used, and probably will not be more 
used in the immediate future. 

Altho your idea creates a favorable impression, 
we would hesitate at advising a patent upon the 
same just at present. 
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THIS FOR 


Before disclosing 2 invention to any- 
one send for blank form “Evidence of 
Conception" to be signed and witne 

A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception" sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 


ssible to do so. 
arge of $1.00 is made for each estion. 
Only one side of sheet should be written on. 


Phonograph Record Idea 


(548) W. B. McDonald, London, Ark., asks 
whether he can secure a patent on printing on a 
phonographic record the number of revolutions per 
minute the turntable is to make. 

. Modern phonographic records are all made 
at one speed, dependent on the particular machine 
for which they are designed. Thus all Victor records 
for example are made at a speed of 76 R.P.M. 
Therefore, if the speed of the phonograph is adjusted, 
which can be easily done by turning the speed control 
knob to correspond with 76 R.P.M., the reproduction 
will be reproduced at exactly the same speed as when 
the voice was recorded. 

Some machines operate on a speed of 68 R.P.M. 
and adjustments are easily made in the same way. 
Thus one can determine exactly the number ol 
R.P.M. that the turn-table is giving. Your regu- 
lator, therefore, will of course not be anything new, 
and novelty is essential to patentability. 

You can hardly obtain a patent for printing upon 
the record the number of revolutions per minute for 
which the record is designed. 





255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception” 








Perpetual Motion Machine 


(549) William Noble, Rensselaer, N. T 
submits an idea upon which he would like to 
obtain letters patent, comprising a machine com- 
posed of two fans belted or geared to а line 
of shafting driven by an electric motor, suitable 
clutches being interposed in the line shaft. His 
idea is to start one fan by driving the line shaft 
with an electric motor, and after this propeller 
or fan has reached high speed, the motor is 
shut off, and a second fan will be driven by 
the first fan, and thus serve to drive the line 
shaft upon which an additional pulley is secured 
for driving a dynamo. From this dynamo, the 
inventor proposes to supply electrical energy 
for lighting lamps and operating various other 
machines. 

A. . You cannot possibly secure a patent upon 
your idea, as it is merely an attempt at perpetual 
motion. Under no circumstances would. the de- 
vice work, except if the motor were kept in 
continuous operation, in which case the losses 
of power are so eat as to make the system 
decidedly unprofitable. 


TO THE MAN WITH 
AN IDEA 


I offer a comprehensive, ex- 
erienced, efficient service for 
is prompt, legal protection and 
the development of his proposi- 
tion. 
, Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. reliminary advice gladly fur- 
nished without charge 
My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 


any'expense. 

Booklet of valuable information 
and form for properly disclosing 
pe idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 


164 Owen Building, Washington, D. C. 
2276-8 Woelworth Bldg., New York City 


Rotary Steam Engine 


(550) Guy Oldstad, Vancouver, B. C., sends 
drawing and description of a rotary steam en- 
gine. which he states he believes to be different 
rom any other type so far devised. He wishes 
our criticism on this design of steam engine. 

The drawing of the rotary steam engine 
which you have forwarded is quite clever, but 
it lacks those qualities which would make it a 
real worth-while invention for several reasons. 

AND 


PATENT COPYRIGHTS 


Before disclosing an invention, the inventor should write 
for our blank form, *RECORD OF INVENTION." This should be 
signed and witnessed and if returned to us together with model or 
sketch and description of the invention we will give our opinion as 
Electrical cases a specialty. 





TRADE-MARKS 


to its patentable nature. 
Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


Highest References Prompt Attention Reasonable Terms 
"mmm FREE COUPON mm: d 


VICTOR J. EVANS & CO., Patent Attorneys 


Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francisco Offices: 
1114 Tacoma Bldg. 514 Empire Bldg. 135 S. Broad St. Hobart Bldg. 
New York Offices: 1001 Woolworth Bldg. 


MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 


sent Free on.request. 
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970 
Be An Expert 


Repairman 


On MOTORS and 
GENERATORS «е 










men are in big demand 
men expert in 
Get into 


Repair 
—particularly 
armature winding. 
this well paid line. 


Learn in 3 Months 


—to master this work and insure yourself a permanent 
income and bigger opportunities—here at this Great 
Electrical School. In this short time you learn the 
theory and actually wind all types of D. C. and A. С. 
armatures under expert instructors, 


Write for FREE BOOK 


—giving full particulars of this 3 Months’ Armature 
Winding Course. Write today—you will not be obligated, 


School of Practical Electricity 


associated with 
GEHOL of ENGINEERING 
of Milwaukee 
415 Marshall Street, Milwaukee, Wis. 
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332. 


SCHOOL OF PRACTICAL ELECTRICITY 
332. 415 Marshall Street, Milwaukee, Wis. 
Without obligation send me your free book on 3 


Montns' Armature Wirding or 6 Months’ Practical and 
Theoretical Electrician. 
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{who derive largest profits know and 
, heed certain simple but vital 
facts before applying for 


PATENTS 


Our book Patent -Sense, for 
Inventors and Manufacturers, 
\ gives those facts; free. Write 


. Lacey &Lacey, 639M F St. Washington, D.C 


sia. ESTABLISHED 1869 
INVENTORS 


MODELS EXPERIMENTAL WORK 

Are you looking for a reliable concern to assist you in 
developing that idea that you just can’t work out? Con- 
sult us. With our staff of expert engineers and thoroughly 
equipped experimental machine shop, we can develop 
any proposition for you, mechanical or electrical, and 
make tt work. 

We develop, simplify and perfect inventions, make them 
commercially possible, and build working models. We 
design and build special automatic labor saving machinery. 





















All business strictly confidential and protection guaranteed, 
ELK МСЕ. СО., INC. 1926 Broadway, New York 
write for our “Evi- 
dence of Disclosure” 
form. It’s Free. Avoid 
Send sketch or model of your invention for exami- 
nation and advice. Ask for Free Book ‘‘How to Ob- 
tain a Patent.” Highest references. Write to-day. 


р, TENTS Inventors should 
[| a 

Dangerous Delays. 
Merton-Roberts & Company 187 Mather Building, Washington, D. C. 








SECURED 


PROMPT SERVICE 
uà oid Dangerous Delays. 


Free Book telling How to Obtain a Patent. 
invention for Preliminary Examination and advice FREE. 


Charges reasonable. 


SEND SKETCH OR MODEL TODAY FOR ADVICE—GET OUR FREE 
BOOK AND RECORD OF INVENTION FORM 


J. L. JACKSON & CO., 301 Ouray Building, Washington, D.C. 
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In the first place, the steam used by such an 
engine is almost equal that used by turbines. | 
Your engine, however, occupies a much greater | 
space than the turbine. Its speed would not 
be as high and the wear upon the parts | 
would be quite great. This same idea has been 
used in explosive gas turbines and has been prac- | 
tically discarded, because it was found that these 
gas engines would not answer the purpose com- 
mercially. 

Altho we do not condemn your idea entirely, 
we do not believe that you have worked it up 
into its most efficient form, and, therefore, we 
would hesitate to advise a patent in its present 
stage. It would probably be advisable for you 
to have a model constructed and from this model 
determine definitely just how your engine will 
function and how it compares with the ordinary 


turbines with regard to the consumption of 
steam, the H. P. developed, and the amount of 
wear. 





Spring Auto Wheel 


(551) Arthur Monfile, Ottawa, Ont., Canada, 
submits an idea for a spring wheel for use on 
automobiles, and wishes to know further if there 
are any similar wheels on the market. 

"nless your idea on a spring wheel for 
automobiles is exceptionally good, we would not 
advise a patent on the same. There are hun- 
dreds of spring wheels which have been patented | 
recently and not one perhaps will ever see the 
light of a successful market, 


Pressure Feed for Auto Gasoline Line 


(552) L. Н. Magee, Novelty, Mo., writes: 
O. My idea is this: There are several popu- 
lar cars which “stall” when going up-hill with 
several quarts or even several gallons of gasoline 
in the tank, owing to their inability under the 
ravity feed system to force the gasoline up 
into the carburetor. I am using successfully at 





the present time a gas tank cap fitted with a 
simple valve, so that can connect my tirc 
pump to it, and thus force air into the tank 


and cause even a very small residual amount of 


gasoline to be fed to the carburetor. What I 
want to know is can I protect my idea by a 
patent covering the attachment of this valve 


to automobile gas tanks, and patent it in such 
a way as to prevent other manufacturers from 
using similar valves for the same purpose? 

. In our opinion a patent upon the device 
en ou believe to be efficient would not be 
ranted, for the simple reason that air pressure 
orced into both оп and gas tanks so as to 
feed more gas or oil to the machine is a very 
old idea, and can scarcely be protected by a 
basic patent. It has incidentally produced much 
trouble, because of the fact that the greater 
the pressure within the gas tank, the more 
detrimental would an explosion be, should one 
occur. 


Auto Appliance 


(553) Oliver D. McAdams submits an 
of a push-rod silencer. 

A. This idea is certainly clever and if it 
does as you claim we can е quite а sale 
for such a steel push-rod silencer, but why 
limit your contrivance to Chevrolets? W hy not 
also make it attachable to other forms of cars, 
for instance, the Ford? These devices could 
be punched out and bent, then tempered, making 
them very easy to manufacture. 





idea 





Gasoline Economizer 


(554) Antonio Munoz, of Bradford, Pa., 
sends us his idea of a gasoline economizer for 
automobiles, which employs comprest air in such 
a fashion that the gasoline and air mixture, 
will supposedly be accomplisht in such a thoro 
manner that very little gasoline will be used 
in operating the engine. 

A. Your scheme has been carefully looked 
over, and we fail to sce anything in the idea 
whatsoever. In the first place, you go to the 
trouble of constructing a very difficult mechanical 
wheel, which will wear very ra ишу; and alon 
every portion of which leaks will occur, regar 
less of how accurately it is made. In addition, 
the air comprest will not be of any advantage 
in carburetion whatsoever. There are small air 
compressors messurini about 6”x6”, which will 
give you more air than your device and are 
more compact. 









Send for 
“Record of Invention” form and 
Send sketch or model of your 
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CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
Quests we have on file for new inven» 
tions? It may mean a fortune for you. 
Thousands of things are needed RIGHT 
Now. Your brains сап help. Send toe 
day for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection and Exploitation” 

and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
too. A postal will do— 
it is free. 


























PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
Man with an idea 
Bend for free sample 
copy. One year'seub- 


Uu Bcription 50%. 


ATENTS 


1f you have an invention and. desire to 

atent, send for our Free Guide Book, HOW тд 

ET YOUR PATENT. Tells o our Terms, Methods, 

віс. Send model or sketch and description for our opinion 
of its patentable nature. 


RANDOLPH & CO. 
Dept. 172 Washington, D. C. 


C. L. PARKER 
Formerly Member Ex- 
amining Со! U. B. 
Patent Office. 
PATENT LAWYER 
McGill "P c. 


Washington, 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “Protecting, Exploiting 
and Selling Inventions,” sent upon request. 


We help our cliente, 
without charge, to get 
the dollars out of theif 
ideas—having facilities 
none others possess. 







Advice free. 


Don't delay—get the 
Dook at once. 


AMERICAN 
INDUSTRIES, INC. 


225 Patent Dept., 
| WASHINGTON, D. C. 

































PATENTS—TRADEMARKS 


Thirty-five years’ experience. Send model 
sketch for opinion as to patentability. Free 
r "Inventors Guide." Highest references 
and personal attention assure best results. 


FRANKLIN H. HOUGH 
520 Washington Loan &Trust Bldg., Washington, D.C. 


PATENTS 


Hand Books on Patents, Trade Marks, etc., sent free. 

75 years of experience, efficient service, and fair ns md. as- 
sures fullest value and protection to the applicant. The 
Scientific American should be read by all inventors.? 


MUNN & CO., 622 Woolworth Bldg., N. Y. 
Tower Bldg., Chicago, Ш. 
Scientific American Bldg., Washington, D. C. 
Hobart Bldg., 682 Market St. San Francisco, Cal. 


Patents 


C. A. SNOW & со. Exelasively Biase 1875 


Send model, sketch or photo for free advice, cost 
of Patent, etc. Book on Patents, Trademarks 
and Copyrights free. Write or come to С, 
SNOW & CO., 710 8th St., opposite United States 
Patent Office, Washington; D. C. 


PATENTS 


Send for free book. Contains valuable information 
for inventors. Send sketch of your invention for 
Free Opinion of its patentable nature. Prompt 
service. (Twenty years’ experience). 


TALBERT & TALBERT 


441 Talbert Bldg. Washington, р. с. 


PATENTS 


Send sketch ог model for preliminary pm. 
Booklet free. Highest references. Best resul ^| 
ness assured. Watson E. Coleman, Patent Vouyer 
F St. Washington, D. C. 
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THE RIDDLE OF THE RHINE. By 
Victor Lefebure, Cloth covers, size 814" 
by 514”. Publisht by W. Collins Sons & 
Co. Ltd. London, England. 


This book hardly lends itself to a brief re- 
view. In it a description is given in great 
detail of the beginnings of the gas warfare when 
the cloud of chlorine gas was seen by the Allied 
troops rolling over the ground towards them. 
Then it goes on to tell how the gas warfare was 
met, for there was no time to be lost and 
masks had to be improvised until proper ones 
were devised to take care of the different 
gases. It was quite a chemical problem to solve, 
the selection of a material which was both prac- 
tical and effectual. The author is no lover of 
German methods, and to some of us it seems 
as if there is a danger in the early forgetting 
of the iniquities of warfare carried on by 
chemical gases, in direct violation of the Hague 
covenant. This book is a good study in the 
technique of modern war, and to the chemist 
it is most interesting reading, as the composition 
of the different gases is given in great detail. 
The author certainly suggests a dreadful future 
for coming wars. 

We strongly recommend it to our readers. 


YOUR PSYCHIC POWERS AND 
HOW TO DEVELOP THEM. By 
Hereward Carrington, Ph. D. 358 pages, 
no illustrations, stiff covers, size 814” 
by 5%” by 1%”. Publisht by Dodd Mead 
and Co., New York. 


In his preface, Dr. Carrington gives his ex- 
cuse for the findings contained in the book, by 
stating that those who would criticise certain 
views advanced are deprived of that privilege, 
because he does not present “his own views," 
but the traditional ones accepted by some. The 
book is intended for individuals already con- 
vinced that psychic phenomena are actual facts. 

Altho the chapters on hypnotism, mesmerism, 
haunted houses, apparitions, and what happens 
after death, are interestin reading matter, 
many of the ideas pivanced in the work are 
farfetched, and even a careful attempt to follow 
the work results in very few, or опе may say, 
practically no additional development of psychic 
powers. But perhaps, the reviewer is not 
psychically inclined, and therefore, he could not 
develop those powers, even if he tried. The 
work 15 well edited, and carefully written. 


MODERN PSYCHICAL PHENOM- 
ENA. By Hereward Carrington, Ph. D. 


4" 


331 pages, stiff cover, size 515" by 8% 
by 122". Publisht by Dodd, Mead and 
Company, New York. 


Generalities occupy the first part of this work, 
which is divided into three parts. As reading 
matter, they are interesting, and an attempt is 
made to outline a few of the relationships hears 
ing upon psychical phenomena, as developed 
by science and thought. 

Part two details some of the newer researches, 
and part three enters into the discussion of 
crystal gazing, and crystal vision, conducted by 
Drs. Carrington and Bates. 

Much of the old shopworn íreaks are in- 
corporated into this book, but they do make in- 
teresting reading matter; we may cite for 
instance, the “Talking Horses of Elberfeld,” 
“Where the Plants Have Souls," “Obsessions,” 
etc., 

Members of the Psychical Research Society 
of New York claim that many of the illustrations 
in this work are not authenticated, but the book 
as a whole is quite interesting, more from the 
reading standpoint, than from its educational 
value. 

The chapter detailing the work of Eusapia 
Palladino, whose frauds were exposed several 
years ago, is interesting, but not as a practical 
addition to the work. 


EXPERIMENTS ІМ PSYCHICAL 
SCIENCE. By W. J. Crawford, D. 
Sc., 201 pages, illustrated, stiff cover, 
size 512" by 7%” by 1%”, publisht by 
E. P. Dutton and Co., New York. 


Another of the very interesting works by 
Crawford is this one on psychical problems. Dr. 
Crawford goes about his réacarch in a clear 
cut style, using instruments wherever possible, 
and giving the results of his experiments. As 
a es rule, instruments cannot be defrauded, 
and when a scale gives a reading of ten pounds, 
ten pounds is the weight applied to the balance, 
if the scale is known to give actual and correct 
readings. 

Hiis cantilever principles are again given space 
in this work, which forms a valuable adjunct 
to his book, “The Realities of Psychical Science.” 
The experiments outlined are written in such 
a manner that the reader will feel tempted to 
duplicate them if possible. 
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Simple 


Drawing 


Rules of 


Easily Learned 
at Home 


Become An Artist 


If you have ever wanted to become an artist here is the opportunity 


that you have been waiting for! 


We have brought the principles of 


drawing right down to fundamentals. Through our wonderfully simple 
home study course in art hundreds of men and women have become 
high salaried artists. And so can you! A few hours a week of study 


is all that is required. 


Wonderful New Method 


This amazingly simple method makes 
it possible for anyone to learn Illustra- 
ting, Designing or Cartooning. All su- 
perfluous technique and dry theory is 
omitted. You enjoy studying—it’s ac- 
tually fascinating! In a few weeks you 
should be drawing pictures that you can 
sell—pictures that you never before 
thought could come from your pencil. 
You will be astounded at your own 
rapid progress! Many of our students 
have gotten as high as $75 for a single 
drawing even before they finished the 
course. Get into this field of big op- 
portunities! No profession is more 
fascinating or better paying. 


Hundreds of Trained 
Artists Needed 


Never before have artists been in 
such big demand as they are right now 
—today. Magazines and newspapers 
cannot get enough of good cartoons. 
Designers are at a premium. Business 
concerns are actually bidding against 
each other for the service of men and 
women to handle their art work. 
Everywhere there is a crying scarcity 
of trained artists. There are hundreds 
of vacancies in all parts of the country. 
Follow the footsteps of our successful 
graduates and students. Many of them 
are now making from $75 to $250 a 
week. You can do as well! A little 


| addi 


study in your leisure moments each day 
is all that is necessary. 


* How to Become an 


Artist" —FREE! 


Write for this wonderfully interesting 
book at once! It explains in detail our 
wonderful new method of teaching, and 
contains many interesting stories of our 
students, telling of their remarkable 
progress. Shows how you can quickly 
step into one of the big-paying artist's 
positions now open. Gives you full par- 
ticulars of our SPECIAL ARTIST'S 
OUTFIT OFFER to a limited number 
of new students. Our amazing book is 
yours absolutely FREE! Send for it 
NOW—before you do another thing! 


The Washington School of Art, Inc. 
Room 1774, Marden Bldg., Washington, D. C- 
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FREE COUPON 
B Washington School of Art, Inc. 


ü Room 1774, Marden Bldg., Washington, D. C. 


, Please send me without cost or obliga- 

— tion on my part, your free book, “How to 
Become an Artist," also full information 
about your special offer. 


Name 





Aladdin Homes will save a substantial 
amount for you through eliminating dealers’ profits, 
saving over 18% waste in lumber and lowering labor costs in bulld- 


ing. Aladdin Homes come to you direct, thereby reducing freight charges, and 
are cut to fit, saving waste of lumber and hundreds of hours of carpenter labor. 
Send stamps for the Aladdin catalog at once. 


BUNGALOWS, DWELLINGS, SUMMER COTTAGES 


Aladdin prices include all the timbered frame work, millwork, the sid- 
ing, outside finish, porch, shingles, windows, doors, interior woodwork, 
lath, glass, nails, hardware, lock sets, paints, stains and 


varnish. Send stamps today for Catalog No. 1625. 


THE ALADDIN CO., 


Bay City 
Michigan 


Branches (Offices and Mills) Wilmington, N. C. 


Hattiesburg, Miss., Portland, Oregon 


Canadian Offices and Mills : Toronto, Vancouver, Winnipeg, St. John 








GLOW WITH 
HEALTH! 


Some people are dull, drab, unin- 
teresting and sickly! Others are vital, 
compelling and magnetic! WHICH 
ARE YOU? It is all a matter of vi- 
tality and health. The greatest dis- 
covery in years is that of VIOLET 
RAYS, electricity in a curative, med- 
ical form. Violet Rays put new life 
into overtaxed and sluggish tissues; 
penetrate and invigorate all the mus- 
cles and nerves of the body; give 
new tone and vitality to the entire 
body. 


Build Up Personality, 
Magnetism, Vitality with 


Vi-Rex Violet Rays 


Learn how you can multiply four energy 
and vim! Learn how to banish those pains, 
aches and ailments that run down your sys- 
tem, drain your personality and ruin your 
looks. WHAT IS PHYSICAL MAGNET- 
ISM? It is PERFECT HEALTH—plus 
the keen mentality based on perfectly bal- 
anced nerve centers. We will be glad to 
send you on request the most interesting 
book ever published on this subject. 


Free! Startling Book! 


Just writg postal or mail coupon for won- 
derful free 52-page book explaining in de- 
detail. Read how Violet Rays massage every 
cell in the body. Read letters from users. 
See what physicians, sanitoriums, home 
users say. 


Why suffer? Why be satisfied with less 
than your full share of health and beauty? 
See what wonderful Violet Rays will do 
for you. 

Mail 
postal for 
10 days' Trial Offer. 
not miss this offer. 


dress NOW. 


Write for Book and 
Free Trial Offer 
VI-REX ELECTRIC СО. {@@ 


Dept. 42 
326 W. Madison St. Chicago, Ill. 


For New York City Only, Address 47 West 34th Street 







coupon or write 
ree book and 
Do 
Ad- 


VI-REX ELECTRIC CO., Dept. 42 


326 W. Madison St., Chicago, lll. 


Presse cer me vour free book and particulars of 
your Trial Offer of the Vi-Rex Violet Ray Ma- 
chine. 
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THE REALITY OF PSYCHIC PHE- 
NOMENA. By W. J. Crawford, D. Sc., 
246 pages, illustrated, stiff cover, size 
5” by 742" by 114”. Publisht by E. P. 


Dutton and Company, New York. 


In this book on psychical phenomena, Dr. 
Crawford gives a list of experiments and deduc- 
tions obtained by him while operating in conjunc- 
tion with a family of mediums. His actual 
observations and his theories are interesting, 
even tho it would seem that duplicate results, 
similar to those described in his experiments 
would be rather difficult to obtain. He advances 
a theory of the cantilever action of table levita 
tions, and other weight lifting efforts; spring 
balance readings and other miscellaneous ex- 
periments, He theorizes on the results obtained 


| in the numerous experiments listed in his general 


conclusions. 

The book is written from the apparent stand- 
point that Dr. Crawford is perfectly satisfied 
that we can communicate with spirits of human 
beings who have past into the Great Beyond. 


HEART TROUBLES, THEIR PRE- 
VENTION AND RELIEF. By Louis 
Fougeres Bishop, M. D., 414 pages, 38 
illustrations, stiff cover, size 515" by 
814” by 114”. Publisht by Funk & Wag- 
nalls, New York. 


This very interesting treatise and authorita- 
tive discussion on the subject of heart troubles 
is written for the guidance and help of the 


|layman, his family, or their immediate relatives, 





—————— mJ 


Google 


| quite complete. 


and for nurses in charge of such a patient. 
It enters into the question of the palliative 
treatment of heart troubles by drugs, by exer- 
cise, and by the Neuheim bath methods. 

It is written so that the layman can under- 
stand it; it is printed in clear bold type; and 
the text is profuse with sane counsel, and 
cheery optimism. It is, without a doubt, the 
finest non-technical book on heart troubles which 
has yet come to our attention. 

At first the work enters into the discussion of 
the heart, describing exactly how it works, and 


how the various disorders would affect it. It 
then takes into consideration the non-existent 
relationship between the pulse and the heart. 


The course of the blood in the heart and the 
methods of reading electro-cardiograms, and the 
irregular heart, are next entered into in such 
a plain, clear, concise manner that the words 
"auricular fibrillation" become very easy to 
understand by anyone who has read this work 
conscientiously. The effect of tea, coffee and 
tobacco, as well as anti-fats are then considered 
and a comparison of dietaries for corpulence 
and obesity is listed. Nursing of the patient is 
given rcasonable space. 

The book is of exceptional value to the physi- 


| cian, and just as much or more so to the layman. 


It is well indexed. 


HIGHER PSYCHICAL DEVELOP- 
MENT AND YOGA PHILOSOPHY. 
By Hereward Carrington, Ph. D. 291 
pages, besides an additional index, il- 
lustrated, size 514” by 8%”. Publisht by 
Dodd, Mead & Company, New York. 
Not knowing much about the Yoga philosophy 

or the Yoga terms it is rather difficult to believe 

everything that is told in this work, but here 


again in the preface, Dr. Carrington shifts the 
responsibility to others, who claim to know more 


| about Yoga philosophy that he does, and thru- 


out the work says, "It is claimed," or “It is 
thought that." Nevertheless, the secrets seem- 
ingly exposed are interesting to read, and if 
carefully followed would, perhaps, result in a 
further development of psychic powers, as out- 
lined by these Hindu philosophic instructors. 
That the book does teach a very fine religious 
truth, cannot be doubted, and the Hindu belief 
in God surpasses to a great extent some other 
more modern beliefs. Neither can опе doubt 
that the Hindus are capable of performing va- 
rious stunts, as they could, perhaps, be called 
which shame our attempts at psychical research. 

The book carries the student into the very 
deepest recesses of his being, and is, perhaps, the 
best of the series on peyel eal sciezce by Car- 
rington; maybe because Yoga philosophy is not 
so well understood. From each and every one 
of these works the grain must be sifted from 
the chaff. They are all valuable in their own 
way, even tho much of the works are filled 
with generalities. 


THE PHILOSOPHY OF DREAMS. By 
William S. Walsh, M. D. 349 pages, 
size 54” by 814” by 1". Publisht by 
Dodd, Mead & Co., New York. 


Dream analysts have attracted a great deal 
of attention both among the medical fraternities 
and among the lay readers. This is a very inter- 
esting work for those who believe in psycho- 
analysis, or Freudism, and also for those who do 
not believe in Freud’s theories. 

The work is well edited, well written, and 
Whether or not the reader will 
believe it in its entirety, depends entirely upon 
his particular trend of mind. Whatever benefit 
the work may have is greatly enhanced by the 
excellent manner in which the writer presents 


| his views. 











DO YOUR OWN WIRING! 
AND SAVE 50% 


Anyone can become an expert 
wireman and secure a license 
by following the simple rules 
given in “Standard Wiring,” 


ILLUS- 
TRATED 


The National Authority for 27 Years 


All the necessary rules, tables and Illustrations 
needed for every kind of inside and outside 
wiring and construction for both direct and 
alternating currents, in accordance with the 
Underwriters’ rules. The most complete and 
accurate book on wiring published. Twenty- 
Seventh Edition just out. 


Leather Cover. Pocket Size. $3.00 
Sent on receipt of Price ==; 


Н. С. CUSHING, Jr. 
8 West 40th Street, New York 





WRITE THE WORDS 
FOR A SONG 


Submit your song-poems to us. We have best 

proposition. Investigate our before you 

sign a contract. Our Chief of Staff wrote 

the greatest ballad success of all 

time. Millions of copies of his songs have 

been sold. Submit your poems on any sub- 
ject at once. Free examination. 


BELL MUSIC STUDIOS 
1490 Broadway, Dept. 745, New York, N. Y. 


ELECTRICIANS 
Just the Book You Have Been Looking For 


Over 60 pages of blue prints and instructions 
for winding single, two and three phase motors 
(rotor and stator windings). 

Tells and shows you how to wind and recon- 
nect for different phases, voltages, frequency, 
speeds, horsepower, etc. Each book contains a 
chart from which you can get any combination 
for reconnecting. Each blue print has its own 
set of instructions. Also a large chapter per- 
taining to changing frequency when reconnect- 
ing motors. Written so the practical man can 
understand it. These diagrams are all drawn 
from a practical standpoint. Every electrician 
should have this book. Bound in loose-leaf form 
for handy reference. 


Price, $3.50 postpaid, or send for literature. 


LOVELL & LOVELL, Publishers 
P. O. Box 393, Battle Creek, Mich. 


In Your Spare Time At Home 
for BUSINESS or PROFESSION 





EWRITERS 


We Save You 50% 


BUY OR RENT. 6 Months’ 
3 Rental Applies on Purchase 
Prices fram 


new. 


as 
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With опе Radiotron 


They heard him in Scotland 


On the night of December 10, 1-RU at Hartford, Conn., was 
heard by Paul Godley, official observer of the Transatlantic Radio 





Tests at Ardrossan, Scotland. 


The feat was striking for this reason: 
The transmitter of 1-RU for CW trans- 
oe included only one Radiotron 
-203. 


him to telephone over great distances 
with RCA equipment that can be bought 
from dealers at comparatively little ex- 
pense. 











WITH ONE 50-WATT TUBE 1-RU 
WAS HEARD IN SCOTLAND. 

CW transmission gives the amateur 
the range he wants. Radiotrons enable 


Study the picture of the outfit shown on 
this and the preceding page. Also look 
over the RCA Catalogue and Instruction 
Book. Then order from your dealer. 





10 Watt Radio Telephone Transmitter 


and Stand............. $15.00 Transmitter Grid Leak UP-1719.. x 1.10 Kenotron Rectifier Tubes UV-216(2) $15.00 
Transmitter Condensers UC- 1015 . 5.40 Filter Condensers (5) UC-1632 ..... 9.25 





Oscillation Transformer UL-1008 .. 11.00 (2) UC-1014 . 4.00 Power Transformer UP-1368....... 25.00 
Magnetic Modulator UT-1643. ..... 9.50 Filter Reactor UP-1626 ............ 11.50 Іасідетёаіз......................... 11.75 
Antenna Ammeter UM-530........ 6.00 Radio Frequency Choke Coil....... 2.00 

Sending Key UQ-809 .............. 3.00 Radiotron Power Tubes UV-202 (2) 16.00 Approximate cost $150.00 


For complete circuit and details of necessary apparatus to make up 
this radio telephone set see Fig. 1, page 11, RCA Catalogue which can 
be secured from your nearest dealer or by sending 25 cents direct to 


SALES DIVISION, Suite 1805 


Radio; Corporation 
A M СЩ 





Google 
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$1000 REWARD 


For the Capture of 
This Man 


ONVICT 6138, escaped from the 
State Penitentiary; Name, Charles 
Condray; age 37; Height, 5 ft. 8 in. 

Weight 141 pounds; Hair, light brown; 
Eyes, gray. 

Easy enough to identify him from his 
photograph and this description, you 
may say—but, Condray took the name 
of “Brown”, dyed his hair, darkened 
his skin, grew a mustache, put on 
weight and walked with a stoop. 


Yet, he was captured and identified so posi- 
tively that he knew the game was up and re- 
turned to the penitentiary without extradition. 
How was it accomplished? Easy enough for 
the Finger Print Expert. They are the special- 
ists, the leaders, the cream of detectives. 
Every day's paper tells their wonderful ex- 
ploits in solving mysterious crimes and con- 
victing dangerous criminals. 


More Trained Men 
Needed 


The demand for trained men by governments, 
states, cities, detective agencies, corporations, 
and private bureaus is becoming greater every 
day. Here is a real opportunity for YOU. Can 
you imagine a more fascinating line of work 
than this? Often life and death depend on 
finger print evidence—and big rewards go to 
the expert. Many experts earn regularly from 
$3,000 to $10,000 per year. 


Learn at Home in 
Spare Time 


And now you can learn the secrets of this 
Science at home in your spare time. y man 
with common school education and average 
ability can become a Finger Print Detective 
in surprisingly short time. 


Free Course in 
Secret Service 


For a limited time we are making a special 
offer of a Professional Finger Print Outfit, 
absolutely Free, and Free Course in Secret 
Service Intelligence. Mastery of these two 
kindred professions will open a brilliant 
career for you. 

Write quickly for fully illustrated free book on 
Finger Prints which explains this wonderful 
training in detail. Don't wait until this offer 
has expired—mail the coupon now. You may 
never see this announcement again! You 
assume no obligation — you have everything 





to gain 1nd nothing to lose. Write at 

once—address 

University of Applied Science 
5332 ty of Appi Ave. ‚Шш. 


БОТО ТТ ТТТ 
- 


UNIVERSITY OF APPLIED SCIENCE 
Dept. 5332 1920 Sunnyside Ave., Chicago, Ш. 


Gentlemen: — Without any obligation whatever, send 

me your new, fully illustrated, FREE book on Finger 

Service intelligence, and the Pace Pretest 
rvice Іп! gence an 

Finger Print Outfit. 


Чазз 
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Popular Astronomy 
By ISABEL M. LEWIS, M. A. 


(Continued from page 911) 





(called the line of aspides), is shifting 
slowly eastward in the plane of the earth’s 
orbit, at a rate that causes it to make a 
complete revolution in a period of about 
108,000 years. Also the line of the 
equinoxes, which is the line of intersec- 
tion of the plane of the earth’s equator 
with the plane of the earth's orbit, or the 
line connecting the vernal and autumnal 
equinoxes, the points where the sun 
crosses the equator in the spring and fall 


is shifting slowly westward along the | 


ecliptic at a rate that will cause it to 
make a complete revolution of the earth's 
orbit in about 25,800 years. This is the 
well-known "precession of the equinoxes," 
and this action is due to the attraction 
of the sun and moon for the equatorial 
bulge of the earth, which leaves the 
obliquity of the ecliptic and the tilt of the 
earth's axis unchanged, but causes the line 
of intersection of the planes of the 
equator and ecliptic—the line of the 
equinoxes—to shift slowly westward. As 
a result the celestial pole, which is the 
direction in which the earth's axis points, 
makes a slow, conical revolution around 
the pole of the ecliptic and the position 
of the earth's axis with respect to the 
stars gradually changes so that, in the 
course of time, we will have a new pole 
star. As the tilt of the axis to the ecliptic 
remains unaffected by the precession, it 
has no direct effect on the seasons. 


This precession of the equinoxes, and 
revolution of the line connecting peri- 
helion and aphelion, bring the earth alter- 
nately, after the lapse of a number of 
centuries, in perihelion and aphelion in 
different seasons. It íollows that for 
many centuries the earth will be nearest 
the sun in winter and, therefore, espe- 
cially when the eccentricity is high, for 
long periods the winters will be hotter 
and shorter than the average, and the 
summers longer and colder than the 
average. Then there will come a time 
when the precession of the equinoxes and 
the revolution of the line of aspides brings 
the aphelion point in conjunction with the 
winter solstice, and there will be a long 
period in which the earth will be farthest 
from the sun in winter and nearest to the 
sun in summer. At such a time, some be- 
lieve, more snow would form in winter 
than could be melted in the short summer, 
which would also be made colder by the 
presence of the unmelted snow of the 
preceding winter. An ice age would then 
follow, during which the polar cap would 
extend far down into the temperate zone. 
Changes in ocean and air currents would 
take place which would have an even 
greater effect upon the climate. In the 
course of centuries the precession of the 
equinoxes would again bring the earth 
nearest to the sun in winter and an in- 
tervening warm epoch would follow. 


At the present time the eccentricity of 
the earth's orbit is much smaller than 
it was in the past, and is decreasing, as 
we have seen, so such pronounced 
changes are not to be expected in the 
future, at least not for fifty thousand 
years or more. On the whole, we may 
expect to experience a comparatively mild 
climate for many centuries to come. The 
earth is now in perihelion in winter, and 
so the winters of the northern hemisphere 
are warmer than the average. We have 


























Direct from Headquarters 



















By buying direct from us you save from 
25% to 40% on new Columbia motors, and as 
high as 50% on Fuerst-Friedman rebuilt 
motor You save retailer's profit — you 
save retailer's high sales cost—and you get 
motors fully guaranteed for one year. 

No matter what your motor requirements 
are, from tiny buffing motofs to heavy-duty 
factory motors, we have a new or rebuilt 
motor to suit your exact needs, And the 
cost is from 25% to 50% less than you would 
pay elsewhere. Send for our big free motor 


see for yourself the savings you get by 
buying from us. It tells all about our twenty 
years of successful motor service—all about 
many vast engineering projects we have 
handled. Ask for Book No. 20—the price 
regulator on new and rebuilt motors. 
Electrical Machinery of all kinds promptly 
repaired or taken in exchange 
THE FUERST-FRIEDMAN CO. 
CLEVELAND, OHIO 
“Reliability Built In” 


AMAZE YOUR 
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book 









Write the words for a song. Werevise 
song-poems, compose music for them, 
and guarantee to secure publication on 
aroyalty basis by a New York music 
publisher. Our Lyric Editor and Chief 
Composer is a song-writer of national 
reputation and has written many big 
song-hits. Millions of copies of his 
songs have been sold. Mail yoursong- 
poem on love, peace, victory or any 
other subject to us today. Poems 
submitted are examined free. 

BROADWAY COMPOSING STUDIOS 
197D Fitzgerald Bldg., NEW YORK, М. Ү. 














Learn Autos and Tractors 


m д Wonderful opportunities constant- 
V ly offered trained men; we train 
ou thoroughly to start your own 
usiness or make good poner as 
motor expert, driver, shop fore- 
man, etc. 


à 7000 Graduates making 
We à good. Catalog Free. 
Cleveland Automobile School, 1807 E.24th SL, Cleveland, О 
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WIRELESS 
TELEPHONE 
broadcasting 


HE Wireless Telephone 

broadcasting is bringing 
the wonders of wireless daily 
into thousands of homes that 
never dreamed of having a 
radio set before, as well as to 
advanced amateurs. 


We are prepared to supply 
complete Wireless Telephone 
receiving outfits as low as 
$15.00! And of course we 
guarantee “Continental Ser- 

ice” to the purchaser to see 
that he gets perfect satisfac- 
tion. 


Our comprehensive assort- 
ments include: The Marvel 
Set $15.00 complete; the 
Aeriola Jr., $25.00; the 
DeForest Everyman Receiver 
$25.00; the Westinghouse 
R.A.Set, $68.00; the West- 
inghouse R.C. Set, $125.00; 
the Paragon R.A. I0 Receiver, 
unexcelled for C.W. reception, 
$69.50; and the new Grebe 
CR9, $130.00. 


Orders by mail for any of 
these sets filled immediately. 


CONTINENTAL 
RADIO & ELEC. CORP. 
Dept. A2 
6 Warren St., N. Y. 


Send for Creco 112-page Radio 
Catalogue listing practically 
every worth while make of 
Radio apparatus. 


AMPLIFY YOUR RADIO SIGNALS WITH 


Practical Instruments Ке оси & Scientific 


Super-Sensitive Detectagraph, ” Transmitter No. 2, 
Price $8.00 complete. 

Adjusted Model No. 60 Horn, High Grade Loud 
Talking Receiver, Cord Plugs and Desk Stand Base, 
Price $15.00 complete. 

Our New Special Loud Talking Receiver No. 25, 
Price $7.50. 

Detectagraph Rheostat, especially made for am- 
its, $2.00 complete. 


AULT COMPANY rane city 
: Whitestone. It 1. 





Get along better, make more money, ¢ develop a ginning 


that points the w: 
31-P UNION SQUARE, NEW Y 


Google 


Veg PENAL an ey are. 
mr POWER," a little book 
t8 (stamps) for “PERSO ү $ TEAGUE 


seen that a small decrease in the obliquity, 
which will continue for about fifteen 
thousand years, also has the effect of 
making the winters warmer in both hemi- 
spheres, but this effect is small compared 
to the climatic effects produced by the 
precession of the equinoxes and the change 
in the eccentricity of the earth’s orbit. 


In about ten thousand years, as a result 
of precession, the "resent conditions will 
be reversed so that the earth will be 
farthest from the sun in winter. At that 
time the winters of the northern hemi- 
sphere will be longer and colder than they 
are at present, but the contrast between 
the winters of today and the winters of 
that future day will not be as great as 
in past ages, since the eccentricity of the 
earth’s orbit is becoming less. 


There are, then, two factors to be con- 
sidered—the slowly decreasing tilt of the 
earth’s axis, which will cause the winters 
to become slightly but increasingly 
warmer for the next fifteen thousand 
years, and the precession of the equinoxes 
which will cause our winters to become 
increasingly colder and longer for the 
next ten thousand years. Of the two 
causes the latter will probably prove the 
more effective tho it will be considerably 
offset by the fact that the eccentricity is 
growing less during the same period, 
reaching its smallest value in twenty-four 
thousand years, so that the heat received 
from the sun will vary but little between 
perihelion and aphelion. 

We would conclude, then, that consider- 
ing all the factors the winters of the 
northern hemisphere are growing slightly 
colder instead of warmer, tho the change 
is so slight that we may expect to enjoy 
a mild and equable climate in the north- 
ern hemisphere for many centuries to 
come with no prospect of another glacial 
epoch for one hundred thousand years 
or more. 


The winters of the southern hemisphere, 
on the other hand, should grow consider- 
ably warmer within the next ten thousand 
years, for in ten thousand years from 
now the earth will be nearest the sun 
in the winter of the southern hemisphere, 
instead of in the winter of the northern 
hemisphere, as it is today. The winters 
of the southern hemisphere will therefore, 
for that reason, be much warmer than 
they are today and will be still warmer 
for the additional reason that the obliquity 
of the ecliptic will be less than it is today. 
These long-period temperature changes in 
the two hemispheres, arising from varia- 
tions in the form and position of the 
earth's orbit, will probably produce 
changes in the direction and temperature 
of ocean and air currents also, which will 
be even more effective in changing the 
climate in high latitudes than the original 
causes that we have considered. 


PREVENTS PICKING UP OF 
MESSAGES 


Discovery of a method whereby wire- 
less messages may be sent to a definite re- 
ceiving station without the danger of being 
“picked up” by other stations is claimed in 
an announcement by the Official Press 
Bureau at Moscow. 


A Ukranian electrical engineer named 
Chayko is responsible for the discovery, 
and it is stated that, by means of a simple 
apparatus, Chayko straightens out and 
groups what are termed the "locked power 
lines" of the magnetic field into parallel 
rays. These rays, he says, can penetrate 
mountains, thereby avoiding the necessity 
of high antennae. 

It is also asserted that the discovery 
will enable the location from the surface 
of metal deposits in the earth. 


Structural En gineer 
$4,000 


...Business Man ager 


975 


School at H 


CO E © У 


HIGH H SCHOOL 


COURSE IN 


TWO YEARS 


You Want to Earn 

Big Money! 
And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion, 


Many business houses hire no men 
whose general ^de os is not equal toa 
high school course. Because big 
business refuses to burden Е: with men 
who are barred from promotion by the lack 
of elementary education. 


Can You Qualify for 
a Better Position? 


We have a plan whereby you сап. We 
can give you a complete but simplified high 


school course in two years, Tm you all 
the essentials that form the м Ке of 
practical business. It will Prepare you to 
hold your own_where competition is keen 
and exacting. Donot doubt our ahiity; but 
make up your mind to it and you will ооп 
have the requirements that will Ьгїп 
success and big money. YOU CAN AN DO IT 


Let us show you how to get on the 
road to success, It will not cost you a single 
working hour. We are so sure of being able 
to help you that we will cheerfully return to 
you, at the end of ten lessons, every cent 
тоз sent usif you are not absolutely satisfied. 
hat fairer offer can we make you? Write 
today. It costs you nothing but a stamp. 


AMERICAN SCHOOL 
Ах Н.226, Drexel Ave. & 58th St., Chicago 
5 ае Se 


Dept. Н-226, Chicago, tii. 
asus how can qualify for position checked: 
Arehitectf5,000 to15,000 Lawyer $5,000 to $15, 0006 
Mechanical ] Engineer 
81,000 to $10,000 
eid Bhop н. 


м. 
.Automobile Repairman Emp tM 
loymen ооб 


„500 to $4,000)... 

Civil Engineer 
$5,000 to $15,000 
000 to $4, an 


$2,000 to 84,000 
++. Sanitary Engineer e 


" ad | 
-Telephone Engineer 
000 500 to $5,000® 
IE Еп пеег 
12, Sof. to $5,000 
High School Graduate 
inte two years 


$3,000 to $1 xu | 
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to $10,000 
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“Marvel’’ Complete Wireless Receiving Outfit 


(Patents Applied For) 

The original and only complete, practical radio receiving Outfit within reach of all—$15. 
easily set up for use by anyone. No special knowledge or license needed. 
and messages in 50-mile radius of big radiotelephone broadcasting 
hundreds of miles away, 
Thousands of "MARVEL" COMPLETE WIRELESS RECEIVING 
the world. 
The OUTFIT is complete in every detail, No additional parts required. No batteries or source of power needed. 
Full directions clearly written make it easy for anyone to set up the MARVEL RADIO RECEIVING OUTFIT 
You can then receive all kinds of radio signals; messages from amateur stations and ships, wireless telephone 
music and speech, time signals, weather reports, news of the day, ctc. 

Wavelength range of this OUTFIT is approximateiy 180 to 2600 meters 
COMPLETE “MARVEL” RADIO RECEIVING OUTFIT model 105 (as shown in picture above), consisting of a 


Can be quickly and 
Receives Wireless Telephone music 
stations and radio telegraph signals 


OUTFITS are in use today throughout 


“MARVEL” RADIO RECEIVER, model 101 (Patents Applied For), 150 feet solid copper antenna wire, 5 
porcelain insulators, 1000 ohm telephone, Jeather-covered head-band, telephone cord, antenna switch, ground 
clamp, code chart, abbreviation chart, and full instructions for installation and operation of En 
Model 110. Same outfit with 2000 ohm double head зе{.................................... $15.00 
REGISTERED TRADE MARK ON EVERY GENUINE, GUARANTEED ОШАКТЫ KADIS 
RECEIVING OUTFIT 


Tuy from your dealer. If he has not yet received his stock, we will ship to you direct on receipt of Postal 
Money Order or via Parcel Post C р. 
Bulletin Y-101 on request; mention your dealer's name. 


“MARVEL” COMPLETE WIRELESS RECEIVING OUTFITS (Patents Applied For) 
are manufactured only by the 


MARVEL RADIO MANUFACTURING COMPANY 


(INCORPORATED) 
Sales Dept., 170 Fifth Avenue, New York City. 





THE CORRECTLY BUILT RADIO SET 


“Listen In’’ to the World’s News 
by Wireless in Your Own Home 


ITH Our Little Wonder Portable Radio Set. 

The Original and only practical, com- 
plete Radio Receiving Outfit now obtainable 
at a price within the reach of all. 


Simple to install and operate. No special 
knowledge necessary. Complete instructions 


Type SS (recelving por 
with each set. 


only) price 
Type 88-B complete with 
sensitive double head 
phones and complete 
aerial equipment (ideal 
for wireless telephone re- 
ception) $1 
Postpaid ia U. 8. 


Buy from your dealer or order direct from us. 


RADIO SERVICE & МЕС. Co. 


Manufacturers of Complete Line of Radio Apparatus 


World’s Tower Bldg. Factory 
110 West 40th St., New YorkCity Lynbrook, L. I. 





LISTEN-IN ON THE RADIOPHONE CONCERTS 


Complete Wireless Receiving Set 
consisting of 










One cabinet containing tuning inductance, 
condensers, detector, etc. 


One double Murdock headset. 
One dozen insulators. 
150 Ft. No. 14 copper aerial wire. 


Complete with instructions for installing 
and operating. 


Price Postpaid $16.00 
Order Now 
Immediate Shipments Made 


EMPIRE RADIO EQUIPMENT CO. | 
271 West 125th Street New York City - 
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Automatic Control 
of Motor Boats 
or Aircraft 
(Continued from page 919) 


ТТТ ese 


The axis of the gyroscope remains con- 
stantly in one direction so long as the fly- 
wheel is kept revolving. The data se- 
cured as a result of the allowances made 
for the craft, the effects of winds, tides, 
currents, etc, used in dead reckoning, 
are then applied to the timing apparatus 
at predetermined intervals as indicated 
for it to pursue successfully its course. 
This has been done many times already. 
With the Winkley apparatus it is merely 
a question of accuracy in dead reckoning 
and accuracy in mathematics. The me- 
chanical control has proved itself to be 
100 per cent. efficient, leaving any errors 
wholly to the human side of the problem. 

The Winkley steering and stabilizing 
devices can fly unmanned aircraft to 
given points and there let loose poison- 
ous gases or explode several hundred 
pounds of T. N. T. or other high ex- 
plosives; can guide tanks filled with tons 
of T. N. T. or other explosives across 





the ground into enemy territory, there to 
explode; can direct unmanned  mine- 
sweepers into .mine-infested areas and 


sweep them up without losing a man. 
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Home Mechanics 
Conducted by WM. M. BUTTERFIELD 
(Continued from page 926) 
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first of a heater of some portable variety, 
either electric or gas, and of a metal stove 
with two compartments, in either of which 
the heater may be placed in the manner 
shown in the drawing. When placed in 
the upper chamber, the heater provides 
heat for boiling or frying, and when in 
the lower one, heat for baking—the upper 
chamber with its lid and door closed 
forming the required oven. When not in 
use as a cook stove, the device may be 
used as a stand for the heater and a 
storage place for cooking implements. The 
one precaution in the use of such a device 
is to have the electric wire or gas pipe 
connections properly insulated against heat 
at the place where either comes in con- 
tact with the stove, when it is used for 
cooking. 


^ 





reta inni 





TIREHIPH LEM LEE HUI II HIVE PE III E VE S 31 


Buying a Second- 
hand Car 


By EDNA PURDY 
i (Continued from page 903) 


Sarmiento em a mme eren 
the bearings are filled with heavy cedar- 
wood grafite grease, and plenty of it, to 
absorb as much lost motion as possible in 
the shaft bearings and between the gear 
teeth and you will really be surprised 
when you have been "thru the mill" as to 
how much noise can be gotten rid oí in a 
transmission or a differential by packing 
it well with such a wood-grafite mixture. 
Some old cars squeak quite a little and 
some timorous "would-be purchasers" are 
often scared away by such squeaks after 
riding in the car, but this is frequently due 
only to dry springs and spring bolts. The 
writer recently experienced this trouble 
with a new car and thought that some- 
thing was askew, but aíter oiling the 
springs and the bolts at either end of the 
springs, the noise entirely disappeared and 
the car, a heavy sedan model, runs as 
sweetly as could be desired. Dry springs 
are liable to cause severe rusting and 
eventual breakage also, as one expert 
pointed out. 
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Editor's Mail Bag 


(Continued from page 927) 
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us all to see alike, but surely it is time 
that all should carefully consider the 
ideas of others and respect their views. 

I am going to suggest the addition of a 
new department to your publication, one 
which I think would be very appropriate 
and in harmony with the pulse of our 
time; it is one of theoretical science—a 
sort of gathering place where the thinkers 
of the land could meet to exchange and 
discuss their opinions; a place where such 
topics of interest as life, motion, elec- 
tricity, matter, space, etc, could be 
gone over—not just a mere statement of 
what one thinks on this or that subject, 
but all the evidence, devoid of technicali- 
ties and in a condensed form, which one 
has to cause him to think as he does. If 
this new addition was placed on a par, 
financially, with other parts of the maga- 
zine it would soon be drawing the most 
advanced ideas of the day. 

Of course, such a department to be a 
success would take up, perhaps, a half 
dozen pages; but I think it would be 
worth the price many times over. No one 
would deny for a moment that it would 
be very interesting to all classes of people. 
Man is very curious; he is over-anxious 
.to learn just what his neighbor is think- 
ing. It would bring many thousand 
readers who care nothing for other 
branches of science. It would bring to 
the classes a glimpse of the minds of the 
foremost men in every realm of thought; 
and it would be creating a new source of 
information for the people. Far better 
than all, it would soon be reaching around 
the earth, carrying a wealth of inspiration 
to a great throng of students scattered 
thruout the world. 

I think that humanity is looking for 
just such a fountain—unconsciously per- 
haps; and the scientific publication (no 
other would answer), which realizes it 
first, will undoubtedly reap a rich reward. 

With best wishes for your future, and 
the future of SCIENCE AND INVENTION, 
I am, 

M. REED. 
Bowie, Texas, Route No. 7. 
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Fortunes Pecan 
Little Things 


By CHARLES FREDERICK CARTER 
(Continued from page 925) 


Т ТТ О О "i 


and 1,931,611 dozen blades. Factories in 
Boston and Montreal have an aggregate 
floor space of 390,000 square feet and turn 
out razors at the rate of 20,000 a day and 
blades at the rate of 1,100,000 a day. 
Dividends are paid regularly at increasing 
rates, 12 per cent being the latest reported 
in reference books. 


Ed 
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Explosives to Be 
Fired by Music 


By ARTHUR KAYE 
(Continued from page 917) 
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are presumed to separate from their own 
particular molecule, and in mixing with 
the same atoms of other molecules cause 
the phenomena of explosion. In order to 
cause the disintegration of the molecule 
a detonating wave is necessary, and this 
is usually caused by the explosion of a 
charge of fulminate within or into the 
mass of high explosives. 
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Home for — 


NERVOUSNESS 
NEURALGIA 
RHEUMATISM 
SCIATICA 
HEADACHES 
ANAEMIA 
INSOMNIA 
BRAIN-FAG 
NEURITIS 
PARALYSIS 
LUMBAGO 
INFLAMMATIONS 


Any nervous disorder or 





Stimulates, invigorates and Drives out aches and pains 


strengthens weak bodies painful Chronic Disease wherever applied 


Rid Yourself of Weakness, Pain and Disease 


Just as sunshine purifies the air and strengthens every living thing, 


Violet Ray treatment will purify your blood, strengthen and stimulate 
your body, drive out aches and pains and give you the steady nerves and vitality 
necessary for success. One treatment in your own home will prove this without risk 
to you. Our free ‘‘Health Book" tells how this wonderful treatment increases the 
number of red corpuscles and the oxygen content of the blood, and how it saturates 
the body with life-laden, health-building energy. 


Renutife 10-87 pay 
[ HIGH FREQUENCY 
— possesses the wonderful power of bringing a vigorous surge of rich, fresh blood to 
any weak, diseased or painful part of the body. Congestion is relieved, poisons are 
washed away, the part is warmed and soothed and the new blood 
carries away the diseased cells and replaces them with healthy, new 
nerve and muscle tissue. It literally builds new bodies. If your 
body is thin and undeveloped, if you lack nerve force and vitality, 


if you suffer from insomnia and brain fag and if you want immediate 
relief, you should 


"Free"Health Book 


It has pointed the way to health and success for thousands. 
It has shown them how to acquire "driving power” for their 
Safe for use on infant daily work, and calm nerves that permit sound sleep at night. It 

or elderly paticnts has enabled them to cure painful chronic diseases such as 

rheumatism, headaches, neuritis, etc. More than 100 disorders 
and weaknesses are successfully treated. It is not a ‘‘cure-all,” 
but no matter what your trouble is, our Free Book will tell you 
whether or not you can be benefited. 


RENULIFE ELECTRIC COMPANY, 
1202 Newberry Bldg., Detroit, Mich. 
In Canada: Netting Bidg., Windsor, Ont. 


WANTED 


Sales agents on very attractive basis. Investigate our exclusive 
sales contract. 








Instantly stimulates the 
circulation of blood 
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RAILWAY MAIL 222 - ec 
CLERKS e ов BEBE 


FRANKLIN INSTITUTE, De 
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Men—Boys—Over 17—should write at once 


No “lay-offs.” THE POSITION IS YOURS 
FOR LIFE. 


















Common-sense education sufficient. Political -Ralway Май Clerk (51600 to $2300) 
influence NOT REQUIRED. Воо коорге ($1190 to $1800) 
Send coupon immediately. Do it to-day. “Bostottice Clerk” ; 1409 to 1800 
...Customs ions Li o 
FRANKLIN INSTITUTE, Dept. A182, Rochester, N. Y. 
Name.... Address, ЕРА s. 
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HILHEPM TEE ELA CU I LL UO LO anns 


Radio Set in a 
Watch Case 


By BERNARD TUCKER 


Wireless Wisdom [s Ce rom Hop 90) 


brass. One terminal of the condenser is 
connected to the center screw of this 
If curved strip; the ground wire is con- 

nected to the other screw in this strip, 


aannemen 





The fun you have with your new radio receiver will 
depend largely upon the phones you buy with it. 


they are poorly designed and carelessly made, the feeble which is shown on the right hand side of 
: ill b tially destroved d th ffective the panel in the drawing. The other ter- 
signals wi Ў е partially des roye an f e епесиу minal of the condenser is connected to 
receiving distance of your equipment will be greatly SA EUM, Um Be шан. о. bes uod 
reduced. panel.' The other screw in this strip of 
z à ES brass is for one terminal of the phones, 

The price you pay for your receiving set is im- and the second iterminal for the phones 

1 , , , is shown at the bottom of the panel at the 
material—its effi CIENCY dep ends upon the phones used with left. The brass of this makes connection 
й. The wise amateurs use Brandes. That’s wireless with the metal which the crystal is 
s 1 mounted in. nother curved strip oí 
wisdom. Insist on Brandes phones when you buy. ed в ук atthe left side of the panel 
: : near the top. e aerial is connected to 

Used by the leading radio manufacturers as standard the top screw, the cat-whisker to the 
equipment. center screw, and the end of the induc- 
tance to the lower screw in this curved 

Send 5c for Catalog E strip. All screws are 1$” long, No. two- 


fifty-six. 
C. BRANDES, Inc. i пе соті rer pud Sar dear кн 


run from the screws in panel, thru the 





Room 814, 32 Union Square, New York core of the bobbin to rear, where they 
are connected to the condenser. The 
б, А b i i h i i 
Member Radio Section Associated Manufacture барша bir the ie of de eine * 
of Electrical Supplies which it is to be mounted. 
i New Self-Lubri- 


mee n 


BRANDES нех05ет | HÀ 
| HEADSETS rm 


close a fit, all that is necessary is to re- 
assemble it with the proper fit, no damage 
being done to either the shaft or bearing. 
Fig. 3 shows the crank pins and main bear- 
ings of a well-known make of automobile 
after 20,000 miles' service, the crank pins 


Hear the Radio Concerts 


; wn being equipt with genelite bearings. The 
from far and PE psd uh Наце, The main bearings are badly worn, as is shown 
atest news, market and weather repo 5 now by the grooves in the shaft and the de- 
broadcasted by сиг Government by Radio. teriorated appearance of the babbitt, while 
А the crank pins are barely polished, and the 
, ^ 1 г , 
Duck s New Radio Catalog No. 16 genelite bearings in the big ends of the 
215 PAGES—A CATALOG DELUXE сойлесип rods have not yet come to a full 
seat. 
dee Дрен Mgr cq tae cr Genelite is made by reducing a mixture 
SEND 12c TODAY two Movers. Never in the Katòry-of of the oxides of lead, tin and copper, so as 
dio was such a catalog printed. to obtain a high grade prone, intimately 
mixed with grafite, all the materials being 
men Зе, radio data and diagrams embracing upwards of Atty, pages, gives the expert || |in a finely divided state. Grafite is added 
books selling for $2.00, and $1.00 could be spent for a dozen different radio catalogs in sufficient quantity to reduce a part of 
before you could gather, together the comprehensive listing of worth while radio goods the oxides to the metallic state and leave 
found in this great catalog. enough grafite до give the required grafite- 
Wi 1 content in the finished material; the oxides 
The illiam B. Duck Company are partially reduced by heating the mix- 
230-232 Superior Street Toledo, Ohio ture. 


The mixture, still in powdered form, is 
then prest as nearly as possible to the 
reaured shape in i wil s metal molds. 

n this prest form it will not stand much 

PARK AVENUE HOTEL handling, so it is given a final baking, 
4th Avenue, from 32d to 33d Streets which fuses the metals together into a 

New York homogeneous, firm solid, holding the 

grafite uniformly distributed thruout its 
mass. The baking serves to clamp or grip 











Subway entrance at door 
One of the best known hotels in the metropolis. Convenient to shopping, theatres and 





in the heart of the wholesale district. Less than 50c. taxi fare (one or more persons) the grafite particles securely within the 

from either railway terminal, Surface cars pass door. mass of bronze, so that they cannot be 

Prev Tor Roma washed out or detached, save by dissolving 

БОИ Тоб оа ьа оос TOI So PARA eui $2.25 per day away the surrounding metal with acids. 

200 single rooms. 2s СО et “dig ang Upward The material has the general appearance 

Singles rooms, With - 74.00 per day and upward and body of bronze, but the characteristics 

Double’ rooms, with “hath ^: 5.00 per day and, upward are different. It does not machine readily 

Popular Price Cafeteria and Regular Restaurant by ordinary methods, but can easily be 

The Sunken Palm Garden is surrounded by Dining Balconies, and a fine Orchestre is ground, which has been found to be the 
stationed here every evening. GEORGE C. BROWN, Proprietor best method of handling it in quantity, 





—Photos courtesy General Electric Co. 
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È Radis kasi B | | NewToolsYou Should Know 


Arctic Explorers 
(Continued from page 937) : 





WW 





signals picked up every day by the portable 
set carried with the expedition. Captain 
MacMillan does not state in his dispatch, 
which is dated August 15th, 1921, “On 
Board the ‘Arctic Schooner Bowdoin, 
Longitude 67:35:10; Latitude 62:22,” 
whether or not any wireless music has 
been heard, but probably none was heard, 
as the stations sending out radio music 
and other features such as weather re- 
ports, football scores, etc., have not a very 
great power as yet. Undoubtedly, in the 
very near future, the power of the radio- 
phone broadcasting stations will be greatly 
increased and possibly some of the high- 
powered government stations may take 
over some of this work, and then every- 
one in the smallest hamlet will be able to 
enjoy wireless concerts, with a simple 
and inexpensive receiving set. We quote 
below two extremely interesting passages 
from Captain MacMillan’s letter : 
“Upon our arrival today 1,224 geo- 

graphical miles north of Boston, we tested FIRM JOINT DI V IDERS No. 139 
our wireless and were delighted to hear 
at least a dozen stations. The Annapolis 
station we hear every day at noon and 


iders 


Firm Joint Div 


No. 139 





A new line of high grade Starrett dividers selling at a mod- 


gt x Вен wen time signals are sent erate price. These dividers are fitted with an improved 
roadcast. think we are the first Arctic 000 А КИ 5 
expedition ever to keep in touch with firm joint and will be found very rigid. The points are 
home, begins to our minds, possibly, the hardened and the dividers are well finished throughout. 
act that while we are apparently in a : ; 

world unfinished ог now long dead, there Described and illustrated on page 277 of the new Starrett 
is another world to the south of us pro- Catalog No. 22 "LE." Copy of this Catalog sent free on re- 


gressive and throbbing with activity. The 
musical little note that reaches our ears 
nearly every minute of the day is a con- 


quest, also special Supplement showing new Starrett Tools. 








stant reminder that we are a part of that 

world and not forgotten. THE L. S. STARRETT COMPANY 
"Our wireless, installed by Prof. Pierce The World's Greatest Toolmakers 

of Harvard, is still with us. Yesterday we Manufacturers of Hack Saws Unexcelled 


heard the time signal sent out by Annap- 
oliss When in winter quarters we shall 
put up a larger antenna and undoubtedly 
keep in touch with home thru the year. 

"As yet we have seen no polar bear or 
walrus, but seals, ducks and snow geese 
are very numerous all along this shore. 
To supplement our supply on the Bowdoin 
we hope to secure a goodly number of the 
latter before their departure for the south, 
about the middle of September." 


IS THE HEN SUPERIOR TO THE INCU-| WM. J MURDOCK C0. 


BATOR? 


No incubator can compare with a hen is 
an old phrase of the farmer, but is the 
hen really more reliable than the incubator 


after all? 
When the eggs under the hen begin to MADE BY MURDOCK 


hatch, she will generally continue to wait 
for a day, but then the desire to show her 


family to the rest of the inhabitants of 
MURDOCK No. 56 


the barnyard gets the upper hand, and she 
gathers her incomplete brood together and 
DOUBLE SET 
2,000 OHM 3,000 OHM 


proceeds to strut proudly around with her 
5° 6°” 


children, continually calling attention to 
her little ones. 

RELIABLE SERVICE. UNEQUALLED 
VALUES. GUARANTEED. 


The eggs left in the nest are said to be 
infertile and are thrown away. 

Sold on 14 days’ trial. Money back if not 
satisfactory. 


ATHOL, MASS, 












A 


(MURDOCK > CHELSEA, MASS. 


THE NAME IS A GUARANTEE 








If these eggs, supposed to be useless, 
are taken from the nest before they are 
too cold, and pláced in an incubator, in 
almost every instance some of them will 
hatch, and in some cases all of them pro- 
duce chicks. 

The hen in her excitement, leaves the 
nest too soon, whereas the incubator, 
which has no maternal desire to show | 
oft like the hen, keeps up a steady warmth 


whether the eggs take the supposed WM. J. MURDOCK co. 


twenty-one days or more to hatch.—Wil- 


liam Reinich. 950 MISSION ST., SAN FRANCISCO, CAL. 55 CARTER ST., CHELSEA, MASS. 


Bulletin of other Murdock Radio Apparatus on request. 
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HOT WATER 


AT A LOW COST 


OU can now have instantaneous 


hot water service constantly, from 
every hot water faucetin your home 
at a cost for the heater only a trifle 
above the price of the non-automatic 
side arm water heater. 


Royal 


automatic 


Storage Gas Water Heater 





gives you this service— 
with such miserly gas con- 
sumption that the fuel sav- 
ing alone will soon pay for 
the entire installation. 

An ever-ready supply cf 
hot water maintained in 
the Royal self-storage tank 
assures instant delivery at 
full city pressure from every 
faucet. 


No Coils— 
Lime-Proof 


The Royal will not lime u 
Tiny jet keeps tank o 
water steaming hot, always 
ready. Small draws sup- 
plied without main burner, 
which comes on automatic- 
ally when large quantities 
аге drawn. Can be con- 
nected to furnace coils in 
winter. All sizes, installed 
by all plumbers. Send 
coupon for literature. 


Bastian-Morley Co. 

703 Tyler St., La Porte, Ind. 

— сә WB ee ee ee NER NND WED ee WS эш: 
Send this Coupon! 


BASTIAN-MORLEY CO. 
703 Tyler St., La Porte, Ind. 


Please send literature and price of right size Royal 
l for my home. 


‘дисез 1 


Il ша жи ез пни н тин п по, пон — — — е эй 





RAILWAY MAIL C CLERKS 


$2300 a 
Common 
education sufficient, 







soon. $1600 to 
life-time job. 


Examinations 
year. Steady 


="=п=шшшшш=шшмшшшшыш, No 















"pull'" neces- 
y. Mail coupon 





Patterson Civil Service School 





Dept. 902, Rochester, N. Y. % Patterson Civil 
Sirs: Send mə without charge % Service School, 
your Catalog, describing Customs, In- 





Immi- 
gration, Post Office, Rural Carrier, Post- 
master, and other fine U. S. Government Ф 
Positions. + 


ternal Revenue, Departmental, 





+ Rochester, 
N. Y. 
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Recording and 
Amplifying Radio 
Time Signals 
By ARTHUR H. LYNCH 
(Continued from page 935) 
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equipment as near perfect as possible. 
Skippers very seldom agree on anything, 
but it is hard to find one of them who 
will not tell you that an accurate chronom- 
eter is his best friend. Considering this 
important adjunct to safety at sea, we 
wonder why no effort has been made here- 
tofore to bring about some better method 
of letting the observer in the chart room 
know of the reception of the radio sig- 
nal. A very satisfactory method has now 
been devised. 

Instead of having the signals come into 
the radio room and actuate a pair of re- 
ceivers, such as we ordinarily find to be 
the practice, the radio signal is made to 
operate a highly sensitive relay, which, in 
turn operates a second relay, which is con- 
nected in series with a line running from 
the radio room to the pilot house or chart 
room. In the chart room we can use any 
one of a\ number of sound producing in- 
struments\ and practice indicates that the 
best results are obtained by using a third 
relay which operates a telegraph sounder, 
from a local battery. The plan of the 
entire layout is shown in the accompany- 
ing diagram. 

There are very few sailing vessels which 
boast radio outfits, so they are very much 
at a disadvantage, as far as accuracy of 
their chronometers is concerned, and 
radio engineers have gone to the trouble 
of producing a simple receiving outfit, 
which requires practically no knowledge 
of radio for them. The original cost of 
the entire equipment is approximately 
twenty-five dollars, and there is abso- 
lutely no upkeep cost. The aerial may be 
put up in any convenient place aboard the 
vessel and the receiving set, which is 
actually smaller than the ordinary ship's 
clock, can be placed right in the same 
room with the chronometer. The set re- 
quires no attention and when the skipper 
wants to pick up time signals all he has 
to do is to put the receiver to his ear. 


For Jewelers 


There are many jewelers thruout the 
country who make a specialty of watch 
repairing and adjusting, especially where 
they are situated in the locality of im- 
portant railway terminals, for railroad 
men require accurate watches. Many of 
these jewelers are using radio time sig- 
nals to check their “standard” chronom- 
eters. None of them, as far as I have 
been able to learn, have made any attempt 
to use the incoming radio signals for an 
advertising feature, tho they will spend 
all kinds of money for signs and gold 
letters for their windows. 

By using the sensitive relay previously 
described, a jewelér could even go so far 
as to connect up an electric horn, which 
would enable every person within a block 
to set his watch by radio signals directly 
from Washington. Of course such equip- 
ment is more or less elaborate, but it may 
well be modified by the jeweler to suit his 
own requirements. At any rate there is 
an opportunity for us all to profit by the 
signals sent out from Washington, be we 
merely laymen or skippers of the largest 
ocean liners afloat. 


OUR OWN WIRELESS 


A wave of thought takes a minute to 
travel a mile of nerve. 

A touch on the face is registered on 
the brain and responded to in the seventh 
of a second. It takes a sixth of a second 
for the brain to respond to the sense of 
sight. 















Agents Wanted 
uris 26050 


Suits and Overcoats 
at the Sensa! 


LOW ERICE M ses of 


VALUE SS КЕТЕТ AMERICA, 
COMPETITION SWEPT ASIDE 


—and greatest of all e: 


You You get your profits in advance 


Understand that $26.50 is the price for 
which you sell to your customers. Under- 
stand that at this price you give Guaran- 
teed ALL-WOOL Fabrics, hand-tailored, 
Serge and Alpaca lined. Understand that 
this price includes a very handsome profit 
for yourself and above all understand that 


you get these profits in advance — cash in hand 
— every time you take an order. 


Now is the time to sign up! 
The selling outfit we sup; lyi is the greatest thing of 
its kind ever gotten out. It's put up in a handsome 
carrying case d besides the Talons necessary to 
do business and besides the Tailoring Samples and 
ashions contains a complete display of nem ТА аг. 
nishings. Outfit costs us $15.00 but we ask onl: 
deposit as evidence of good faith and erra your 
$3.00 soon as your sales amount to $100.00, or at 
once if you are not satisfied. agents make 
a week easy. Lines are going fast. This 
is the chance of a lifetime for _men. Write 
us—right away, enclose $3.00 
time in getting to work. 








GOODWEAR, Chicago, Dept.J 292 


Free Music With the 


*Everyman" Radiophone Receiver 


Listen to music, speeches. lectures. Get 
time signals, sport and political news, 
weather and crop reports, etc., before re- 
leased by the press, as sent out daily by 
radio telephone stations. No knowledge of 
radio or code required. Instruction and 
entertainment for the whole family. 


Radiophone Receiver 


is designed to receive radio telephone broadcast- 
ing stations, a8 well as commercial and amateur 
stations, Made of finest materials; walnut finished 

з; weight 5 lbs. No mast required. Price 
$25.00. Aerial equipment $6.50 extra. Can be 
installed in 30 minutes. Satisfaction guaranteed. 
Send for catalog. Dealers investigate. 


DeForest Radio Tel. & Tel. Co. 
1391 Sedgwick Ave., New York q 





Your Dealer Knows 


DON) 


Spells Satisfaction 
Richmond Hill, N. Y. 


from 
Experience 
that 


A. H. Grebe & Co., Inc. 








SS RA o MARK 


Skinderviken Transmitter Button 


U. S. and Foreign Patents 
J. SKINDERVIKEN 
Inventor and Sole Manufacturer 
$1.00 154 W. Randolph St. Chicago, M. 


The How and Why of Radio Apparatus 
By H. W. SECOR, E. E. 


The newest book on radio matters. The treatment is 
made as understandable ang as free from mathematics 
as possible, it at the same time incorporates a wealth 
of technique and instruction for the Radio Amateur— 
the Radio Operator—the Installation and Designing 
Emen ан well as teachers and students of the subject 
п genera! 

Cloth bound in Velum de Luxe, Gold stamped and 
Hand Sewed, has 160 pages. Size k 


of boo! 
inches. The How and Why of Radio Араа 
Postpaid, $1.75. 


THE EXPERIMENTER PUBLISHING CO. 
Book Dept., 236 Fulton Street, New York City 
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Mechanically Inclined 


м» 
А —to send for my big 


f przes Free! 


It tells how in a few 
weeks you canearn from 
$100 to $400a month in the 
Auto and Tractor business. 


I PA Y Will rebate rail- 


road fare from 
/ Ry. Fare any point in the 
United States to Kansas City. 


// JOBS OPEN. Sweeney trained 
J теп іп demand. See list of jobs. 
* Learn in eight weeks. No 
= rience necessary. Use tools not books. 

imply send name and address today, а post card 
will do, for Free book and 27 photographic repro- 
ductions of machine shop work, etc. in world's larg- 
est and finest trade school, Let’s Go--Write Now! 


LEARN A TRADE” 

























AUTO-TRACTOR AVIATION 
СНОО NEY BLDG KANSAS CITY.MO 





OWNER 
Ford Agents Wanted 


in each locality to use and introduce 


NON-KICK DEVICE 


Prevents Broken Arms—Cranking Accidents. 


Ma! ig mone: art or full time. Burnett 
ЕТЕ ig Tivo weeks--made $216. Big Field—our 
folder ''How to Mako Money With Hon Rick Device ‘ 

ll prove it. most Y o! orda withou 
ae 1921 Fords sold without starters, or 


ing motor to reverse without danger to person who 
cranks. Thousands of satisfied users. E 


d 
i t time, etc. nd $2.50 for sample 
S Non-Kick'! Device (or, we will send it C. O. D. an 


trialit isn't as represented get your mone 


attractive exclusive territory offer to agents. 


OMPANY 
sas City, Mo. 


about 





2 YEAR GUARANTEED 
BATTERIES SAVE 502 


" 
ġa Famous "Royal" Bat- 
teries--highest quality 
made--now selling direct from 
factory tocar owner. Yousave 
gest about half. We give writ- 
en 2 year guarantee--longest 
on any battery made. Big re- 
sponsible organization backs 
guarantee. Batteries for any 
car, tractor or gas engine. 
Save time. 
Send No Money будет trom 
this ad. Battery shipped im- 
ediately--by express С. О. р. 
You run no risk. Our location 
вате for 8 years. 
FREE BOOKLET 1t you want 
descriptive matter first, send 
for free booklet. Gives full de- 
tails of this superior battery. 
Get this booklet before you 
buy any battery. Write today! 
Give yearandmodelof your саг. 
K-E BATTERY CO., Dept. 65 
14E. Jackson Bvd.,Chicago 


Эле MONEY? 


If you are making less than $150 a 
month, write me today. I have no 
“get-rich-quick’ plan. But if you 
are wide-awake, honest, willing to 
work with me and give me at least 
part of your time, I offer you 


MAN OR WOMAN 
the Special Agency (local or trav- 
eling) for our great line of House- 
hold Necessities. Е i i 
unnecessary. I will furnish eve! 
thing, so that lack of capital shall n 
stand t your way. Hundreds of pr 
perous men and women who starte: 


pec 
Ford-Dort - 
Overland-Buick - 21-45 
ОКА 
Low Price: 





We have anew plan 
whereby we furnish 













thie 


regular рау. i зу are now making $150 а month and 
quick while this | mor } oat ODP yand: 
specialofferiac’ more. It’s your great ор! УЙ and I 


а post 
FREE. 
Cincinnati, О. 


say don't miss it. Just 
card ' for complete particulars 


Albert Mills, Mgr. 5577 American Bldg.. 
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parts showing how to build this lad's car 


SYPHER MFG. CO. 


os» Google 
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by 
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motor 


ing plans and price list of 


156 Sypher Bidg., Toledo, Ohio 
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Vibration—The 


Energy Waster 
(Continued from page 921) 
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end of each heavy blade until the entire 
assembly of armature, shaft and fan will 
remain in any position in which they are 
placed or turned on the knife edges. 

Mr. N. W. Akimoff, mechanical engineer, 
lof Philadelphia, Pa., has gone very ex- 
haustively into the study of vibration as 
applied not only to automobile engines and 
other smaller machinery, but also with 
respect to the balancing and elimination of 
the wasteful vibration in large steam en- 
gines, ship propelling machinery, and all 
sorts of other machinezy having a loss of 
power inherent in it due to undesirable 
vibration, or a state of unbalance of the 
rotating parts. 

The photograph at the left of the ac- 
companying group shows a combination 
static and dynamic balancing machine. 
Static Balance means that the center of 
gravity of the body lies exactly on the axis 
of rotation. Dynamic Balance means that 
there is no centrifugal couple in the body, 
Le. no two "heavy points" on opposite 
sides of the shaft and not in the same 
transverse plane. It can be instantly set 
for either determination, and gives results 
of the greatest accuracy. It can be used 
to accurately balance crankshafts, fly- 
wheels, armatures, pulleys, etc. 

It gives the plane and the amount of 
correction to be applied to the body to 
make it operate smoothly. It is furnished 
ia two sizes, small and medium. For large 
rotors special equipment is designed, light 
and sensitive. 

The engine shaft here shown was well 
made and accurately ground; yet the en- 
gine shook even at moderate speeds, while 
it was not possible to reach high speeds. 
ro matter how wide one opened the 
throttle. Examination showed that the 
shaft was badly out of balance, dynam- 
ically. ` 

The indicated corrective weights were 
introduced and the increase in power was 
| remarkable. All vibration stopt and a cer- 
tain hill which could only be taken in 
second gear became mere play on high. 

The diameter of the propeller of the 
right-hand illustration was 18 feet, and the 
weight approximately 24,000 pounds. Ir- 
regular bodies of this kind are extremely 
difficult to correct for balance. Many en- 
gineers feel that good balance is not ab- 
solutely necessary for slow speeds (about 
300 r.p.m.). “I can only suggest that we 
have never seen a case of too much bal- 
ance, especially in an overhanging body,” 
says Mr. Akimoff. 

There are other factors, however, which 
also may cause the propeller to vibrate 
even if in perfect balance ; for instance, in- 
sufficient tip-clearance (tips too close to 
| the hull), or lack of uniformity in pitch 
may cause vibrations in the propeller shaft. 
The effect will be very similar to that of 
unbalance, to all outside appearances, yet 
the remedy will, naturally, be quite differ- 
ent from balancing the propeller. 


LIQUID AIR FOR TIGHTENING 
BOLTS. 


We all know that metals are contracted 
in size by cooling. A wonderfully simple 
and efficacious way of securing a rigidly 
fitting metal bolt has been experimented 
with by the Bureau of Standards. 





| the bolt or shaft is made of slightly 


Я | larger diameter than the hole; it is cooled 


by immersion in liquid air and is inserted 
in the hole, which it readily enters. 
| it returns to normal temperature it ex- 
| pands and is strongly gript by the metal 
thru which it is thrust. 





But the new method is simpiicity itself; | 
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small flask containing about 25 to 50 cc. 
of water so arranged that the water can be 
heated almost to boiling just previously to 
blowing the air thru. 

Now start the nitric oxid generator and 
fill the large flask or bottle, which serves as 
the lead chamber, with nitric oxid. Imme- 
diately the nitric oxid unites with the 
oxygen of the air in the flask to form the 
dense brown fumes of nitrogen peroxid. To 
stop the action in the generator pour in 
water. 

When the flask is full of the red fumes of 
nitrogen peroxid start the sulfur dioxid gen- 
erator. As the sulfur dioxid enters the flask 
it immediately reduces the peroxid, causing 
the red color to disappear, and at the same 
time forming on the walls of the flask the 
chamber crystals previously described. Now 
blow a stream alat: thru the small flask of 
hot water. The vapor carried into the flask 
will unite with the chamber crystals to 
form sulfuric acid, while the air will grad- 
ually regenerate the nitrogen perd. so 
that the process may be repeated until a 
fairly strong solution of sulfuric acid has 
been formed, 

If this experiment is properly carried out 
you will seldom find a more beautiful demon- 
stration. 

Test for Sulfuric Acid: To a little dilute 
acid in a test tube add a few drops of a solu- 
tion of barium chlorid. Immediately a 
heavy white precipitate of barium sulfate 
forms. As a confirmatory test add a little 
dilute hydrochloric acid. Note that the 
precipitate does not dissolve. 

To learn the reason for the confirmatory 
test apply the same test adding barium 
chlorid solution to solutions of ium car- 
bonate, sodium phosfate, and ammonium 
oxalate. It will be observed that while in 
each case a white precipitate forms, it im- 
mediately dissolves if hydrochloric acid is 
added. If you used sulfuric acid or any 
soluble sulfate, however, the barium sulfate 
would not dissolve. 

Affinity of Sulfuric Acid for Water: To a 
test-tube half full of water, add very slowly 
a few cubic centimeters of concentrated sul- 
furic acid. Note the heat that is developed 
and the fact that you can scarcely hold your 
hand on the outside of the tube. 

Carbohydrates are compounds containing 
carbon with hydrogen and oxygen, the latter 
two in proportion to form water. So great 
is the affinity of sulfuric acid for water that 
it will separate it from such compounds. 
Place a drop of the concentrated acid upon 
a piece of cotton fabric and note the charring 
effect, as well as the fact that a hole soon 
appears. This action accounts for many of 
the holes that are burned in the clothing of a 
laboratory worker. 

Thrust a piece of wood into a test tube of 
concentrated sulfuric acid and allow it to 
remain for a few hours. The acid imme- 
diately chars the surface and after a time 
changes the wood to a black pulp. 

Prepare a very concentrated solution of 
cane sugar. Place about 50 cc. of this in a 
beaker placed in a large shallow glass jar or 
basin. Then pour into it about an equal 
quantity of concentrated sulfuric acid. Im- 
mediately a black color appears, the con- 
tents boil up, the odor of burnt sugar 
appears and a frothy residue of black carbon 
remains. 

In all of these cases the acid has been 
uniting with hydrogen and oxygen to form 
water and leaving carbon. Because of this 
great affinity вй acid is important in 
the laboratory as a drying agent for ри. 
The gas to be dried is past thru a wash һої- 
tle containing some of the concentrated 
acid. 
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- An Excursion Into 
the Past 

By ERNEST K. CHAPIN 

(Continued from page 907) 
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“Апа if you call 60 miles an hour speeding, 
what might this be?" I asks, getting a bit 
sarcastic. 

“Painfully slow," says he. “You forget 
that speeding all depends on circumstances. 
On earth it is well to keep down to 20 or 25 


miles an hour and then be on a sharp look- | 





out for trouble. But here in space—why 
there is almost nothing between the earth 
and the stars, and the stars are so far away 


we could keep on at our present rate for | 


three or four years before we reached the 
nearest one and then, unless we steered 
right for it, there wouldn't be a chance in a 
billion of hitting it. Once one is clear of the 
solar system, there is nothing substantial to 
meet for some 20 trillion miles.” 

"Are we clear of it yet?" I queries. 

"Nowhere near," says he. “The orbit of 
Neptune, the farthest planet, is nearly two 
billion, eight hundred million miles from the 
sun. It would take us about four hours at 
the speed of light to cover this distance.” 

"You can't mean it!" I explodes, dumb- 
founded. ‘‘Surely we are not going to travel 
at this unheard-of rate all the time, are 


"No indeed," he smiles, ‘‘We should be 
a million years reaching heaven if we did. 
As it is, the car is capable of making any 
speed I see fit. Very shortly I shall increase 
the speed to over a million times that of 
light and even at that rate it would take us 
the rest of the day to pass the farthest star 
visible to your most powerful earthly tele- 
scopes and thus to reach the outskirts of this 
universe. Now as there are many more 
universes to cross besides this one, at times 
I shall increase the speed to a billion times 
that of light.” 

Well, if I hadn't been a ghost I'd have 
fainted then and there. And to think I ever 
thot I knew what speed was. All my notions 
about speed were plumb foolishness along- 
side of what he was going to show me. One 
thing was certain, and that was, I was in 
for speeding with a vengeance. In fact, I 
knew I was in for a fill of it that would last 
me for all time. However, at the present 
rate we didn't seem to make headway at 
all, for the stars appeared no fainter nor 
brighter tho we were leaving some at the 
speed of light and approaching others at the 
same rate. Stopping to figure a minute, I 
could see that at this rate one could zip 
around old Mother Earth crossing every 
continent and ocean seven times in one 
second. The thot made me kinda mum for 
a while. Presently the angel spoke up again. 

"Perhaps you would like to see the earth 
again before you leave it forever?" 

I confessed I would be very grateful for 
the chance if it were possible now that we 
were so far away. At once he slowed the 
car down a notch until the meter read 
exactly “1.” Then he begun to turn some 
knobs and things on a panel in front of him 
and in a moment a light appeared on the 
windshield as though cast from some reflec- 
tor in back of us. 

“The light that reaches us from the earth 
is too faint to affect mortal eyes,” says he, 
turning some more knobs and dials, “‘but by 
айн зе amplifiers it сап be intensified to 
any extent desired. Then by proper focus- 
ing, you can see your old home. 

“You now see a reflection of the earth,” 
he explained, "which I shall next proceed 
to magnify and intensify." ^ As he again 


turned the knobs, I saw the spot become a | 


disk, grow bigger and brighter and soon 


take on the shape of a ball, with traces of ! 


mountains, continents, and oceans all layed 
out on it like a map. A moment later he 
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had the apparatus focust on the precise 
spot where the accident happened. The 
scene looked very much like a photo taken 
from an aeroplane about a hundred feet 
from the ground. There I could see the 
crossing where the Limited bumped into me. 
A frei fe train stood on the track, motion- 
less, altho there was plenty of smoke above 
the engine. A man in a nearby field was 
loading potatoes into a wagon and stood 
with a basketful half raised to his partner 
who was reaching for them from the wagon. 
Both men remained stock still as tho they 
were petrified, one holding and the other 
reaching. In a pond by the track a couple 
of kids were in swimming. One must have 
just dove off the spring-board for he was 
stuck head first in the water with feet in 
air. The other was in the very act of diving. 
He was headed straight down for the water 
and his toes had not yet left the plank but 
not a move did either make tho Í watched 
them for several minutes. 

“What’s the matter down there?” I asks 
in an awed whisper. “Why don’t things 
move? Or is this just a picture you are 
showing me?” 

The angel smiled at my astonishment. 
“No indeed,” he said. “Everything you 
now see happened about twenty minutes 
ago as it has taken the reflected light about 
that long to reach us from that scene. The 
boys have dressed and gone home, the train 
is on the siding at the next station and the 
farmers have loaded the wagon and driven 
off with the load.” 

“But we still see the same thing and 
nothing seems to move," I exclaims. 

"Yes," says he, "and we will continue to 
see the same thing as long as we travel as 
fast as light. At present we are just keeping 
up with the light waves reflected from that 
spot twenty minutes ago. As long as we 
continue at this rate no new waves can reach 
us and we overtake no old ones, so every- 
thing must seem at a standstill.” 

"What would happen if we slowed down 
a bit so the light waves could overtake из?” 
I asks, beginning to get excited. 

"No sooner said than done," he replies, 
turning a control lever. We are now idling 
along at a little less than the speed of light. 
Looking on the shield, the figures so motion- 
less before now seemed to come to life. They 
moved—but oh, so slowly! The kid's legs 
gradually disappeared in the water. The 
diver released his toes from the spring-board 
and slipped in after him. The smoke from 
the smokestack began to curl upward and 
the man with the potatoes after a painfully 
long time succeeded in handing his load to 
his companion on the wagon. 

“The light waves are catching up with us 
now," says the angel, "but they are not 
catching up with us as fast as they are re- 
flected. We should have to come to a full 
stop for that to happen. Watch the scene 
change as I slow the car down some more.” 

Immediately the figures began to move 
faster altho still too slow for real life. The 
slower he made the car move, the faster 
everything on earth seemed to go until by 
the time the meter read zero things ap- 
peared to move at natural rates again. 
Suddenly an idea pops into my head. I asks 
him to turn the car about and head us for 
the earth once, just to see how things 
would go then. 

"We have very little time to waste," he 
objects, “but possibly we can return on our 
course for a few minutes." So saying he 
turns the car around and in a jiffy we are 
headed for Mother Earth again. Of course 
he had to shift the hickeys around until he 
had the scene focust again, but just as 
soon as he did I took another slant at the 
picture and how things did move! The boys 
were scrambling onto the bank, jumping 
into their clothes and more than beating 
it for home. The freight was flying down 
the track like the Limited when she struck 
me, while the horses with the load of po- 
tatoes were galloping along as if they were 
onaracecourse. Everything was zip, zip, 
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Order today 
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Whether you are interested 
in a complete radio receiving 
outfit, or a half a dozen bind- 
ing posts, you'll find the par- 
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your needs, in Corwin's cata- 
logue. Send 10 cents (credited 
to your first order), for your 
copy today! Where's the near- 
est mailbox? 
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zip,—people legging it here and there for 
all they were worth and autos scooting 
around as though there wasn't any danger 
or any law agin it. It was like a movie in 
which the operator speeds up the fillum. 

"As long as we are directed toward the 
earth," says my conductor, '*we are meeting 
the reflected rays from that scene faster than 
they were produced. If we continued mov- 
ing toward the earth we should find events 
progressing at this accelerated rate so that 
by the time we reached the earth again we 
would have seen not only all that happened 
while we were leaving the earth, but also all 
that occurred while we returned. Watching 
events from this distance puts us in the 
past, but, by the time we reached the earth 
again, we would have caught up with time, 
and again find ourselves in the present. 
But we must not continue in the wron 
direction any longer." So saying, he friske 
the car about and we were again headed for 
the stars. Then I asked him to show me 
how to focus the apparatus on any par- 
ticular spot and intensify the image prop- 
erly. He consented and soon I was looking 
at this city and that city and skipping 
around all over. While looking at New 
York I remembered that the world series 
was being played between the Yanks and 
the Giants and soon I was watching the 
game. It wasn't very exciting, however, for 
the action was slowed down considerably on 
account of our own motion. The faster we 
went the slower the players moved, until by 
the time we were going as fast as light every- 
thing was at a standstill. This happened 
just as Babe Ruth was about to slam out a 
homer. I saw the ball pitched to him. It 
seemed to travel very slowly, in fact no 
faster than a slow walk, then stuck to the 
bat for a moment as Babe was poised in the 
very act of giving it an awful wallop. But, 
can you believe it, instead of sailing out 
over the outfield, the ball gradually re- 
turned to the hands of the pitcher. The 
pitcher was all wound up when he caught 
the ball but at once he began to slowly un- 
wind and by the time he was all unwound 
the ball. passed to the catcher. I was too 
amazed to speak, but the angel seeing it 
explained in this way. 

"At the instant the ball seemed to strike 
the bat we were going at the speed of light. 
Everything was then at a standstill. But 
the next moment we were going faster than 


| light, and, consequently overtaking some of 


the waves that had previously passed us. 
As long as we travel faster than 186,000 
miles a second, then, events should appear 
reversed.” 

And I should say they did! The faster we 
went, the faster everything we saw took 
place only it was all the wrong way to. I 
was watching the game take place back- 
wards and getting a lot of fun for nothing 
out of it for a while when an idea came to 
me that it would be great sport to see what 
happened when I was wrecked. What a 
sensation it would be to see myself killed, 
from a safe distance and half an hour after 
my death had occurred! The next moment 
I had the scene of the accident back into 
focus. 

As soon as I had the picture sharp and 
clear, I saw the old freight returning along 
the track with wheels going the wrong way 
and smoke pouring down into the stack 
from the cloud above. As I watched, who 
should I see coming but the kids walking 
backwards toward the pond. Pretty soon 
they were in the water and :wımming 
around backwards. It was killing to see 
them dive. Instead of striking the water 
head first, they rose feet first from the water 
to the spring board and then ran backwards 
off the plank to the ground. 

After a while I saw an ambulance back up 
to the crossing where I was wrecked. Two 
men got out and then I was dumbíounded 
to see them pull my body out of the car and 
dump it on the ground. Then they got in 





and drove off backwards. 1 
me swear to see them treat me rough like | 


It nearly made | E 
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75c a Week 





With every set is includ- 
ed—FREE—a Member- 
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worth $12.00. This in- 
cludes consulting ргіу- 
ileges, standard tests and 
free employment service. 
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of the home study sets listed below will 
quickly fit you for a better job and bigger pay. 
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a week. But you must act now! We cannot 
guarantee these reduced prices for any great 
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ties. They are written in plain, easily understood 
language by recognized authorities, and contain 
hundreds of photographs, diagrams, tables, etc., 
that make difficult points as simple as A-B-C. 
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in gold. 
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that. There were a lot of people around 
when the ambulance drove up but one by 
one they ran away backwards and left me 
lying there alone. Suddenly the limited 
backed lickety-cut across the road and just 
as the cow-catcher reached the middle I saw 
my mangled remains fly off the ground into 
the air and into my wrecked car which at 
the same time was leaping for the front of 
that engine. Together we hit it an awful 
wallop and it backed off down the track 
and around the bend pushing the coaches 
behind it, while my car was carrying me at 
breakneck speed backwards along the gravel 
road to the clubhouse and secret hootch 
that started the whole business. 

Well, by this time the angel had speeded 
the car up to many times the speed of light. 
Everything was now going backwards so 
fast I couldn't follow it. Sometimes, how- 
ever, he would consent to slow down a bit 
or even stop awhile and let me watch some 
particular past event that interested me. 
All I had to do was to give him the exact 
date when it happened. The angel would 
then speed up the car to a thousand or a 
million times the speed of light and we 
would burn the ether for a few trillion miles 
until we could overtake the waves reflected 
from that scene. Then he would stop the 
car and we would let the waves catch up 
with us. In this way we could see every- 
thing that happened a month, a year, or 
even several years back and see them happen 
in the natural order. 

I saw myself in this way, going to school 
back in the grades, later to the kinder- 
garten and still later as a youngster toddlin 
about my father's farm. ''Slow down," 
says one time, "when you catch up with 
June 3rd, 1871. I'd like to see my mother's 
wedding." “АП right," says he, and we 
tear thru a quadrillion or so miles of space 
while stars flash by like comets. “Ву jove, 
there's the charivari!" I exclaims, seeing a 
crowd of people with torches and cowbells 
outside the door. “If they would only hold 
the wedding outdoors I could see it too." 
Well, the funny thing about this was, that 
after the wedding was all over, the next 
time we stopped to look I saw my pa and 
ma as kids going skating together! 

After watching my folks grow younger 
and younger toward babyhood, I decided to 





Aspirin 


Always say ''Bayer" 


Unless you see the name “Вауег” 
on tablets, you are not getting gen- 
uine Aspirin prescribed by physi- 
cians for 21 years and proved safe 
by millions. Directions in package. 


Aspirin is the trade mark of Bayer Manu 
facture of Monoaceticacidester of Salicylicac:d. 





| THROW YOUR VOICE 


watch my grandparents for a while and | 


later my great grandparents whom I had 
never before seen. It seemed kinda mean 
at first to spy on them like this, but I had 
to do it. It was too good a chance to pass 


up. Then when the sixties came rolling 
along I resolved to watch some of the 
Fattles of the Civil War. I wasn’t much at 


book learning but if there was anything I 
liked it was history. Here was a chance to 
check up on some of the yarns they told in 
that history book of mine. 

I can’t tell all the things I saw and we 
didn’t have time to stop for everything, but 
I managed to get the angel to slow down 
or stop for the real big things. Napoleon 
and the battle of Waterloo, Washington 
crossing the Delaware, the Pilgrims coming 
over in the Mayflower, and Columbus 
crossing the ocean to America are only a 
few of the things I saw with my own eyes. 
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Commercial 
Radio 
Operating! 


Is Radio your hobby? If so, 
why not make your work as 
interesting as your play and 
profitable as well? 


BECOME A RADIO 
OPERATOR 


We can train you in a short time 
in our modern laboratories and 
code rooms. 


Write for Booklet 152 


Y.M.C. A. Radio School 


152 East 86th Street 
New York City 


* Best Radio School in the East” 
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My constant fear was that the light from 
the scenes that took place a few thousand 
years ago would have passed so far awa 
by this time that we should never cach 
up with it. But the angel shook his head 
when I asked him. 


"The light that was reflected from the 
earth when the pyramids were built has not 
yet passed many of the stars you could see 
with your naked eyes," he assured me. 
"We shall soon overtake it," and on we 
went. It was a great pageant I saw. Every 
king and emperor of Europe appeared at 
one time or another, growing from old age 
to childhood, to be succeeded then by a 
father or an uncle who in turn would lead 
another backward reign and again be super- 
seded by one of his parents. 


Suddenly the windshield cracked, the 
picture disappeared. Somebody was trying 
to pull the laprobe that protected me from 
the cold of infinite space, a hand gript my 
wrist and try as I would I could not shake 
it off. Then a voice: 


“He has been just like that ever since 
they brought him, doctor. He simply won’t 
let me get his pulse and I can’t do anything 
with him. And of all the nonsensical jabber- 
ings you ever heard his beats all hands 
down. It runs something like this: 


“Slow down again, angel, when you 
catch up with the first century. I simply 
must have a slant at Cleopatra and Caesar 
—there—there—now I have it focused. 
Keep her steady now on Number 1. 186,000 
‘miles a second is just O.K. for this scene.” 


Geometrical Paper 
Folding 


(Continued from page 932) 


ОООО ТТ ООООС ТООС Т ИШ GU EAE ORS EOI 


the apex of the pentagon, and complete 
it by folding R Q and Q P. 

To make a hexagon by the employment 
of a square, the square is first folded to 
give the two lines at right angles to each 
other, A B and C D. A O and O B 
make the bases for four equilateral tri- 
angles, two above and two below as shown 
in the drawing, the combination when the 
apexes of the triangles are joined by fold- 
ing gives the hexagon. 

For these very interesting demonstra- 
tions, we are indebted to a work entitled 
"Geometric Exercises in Paper Folding," 
by T. Sundara Row, which has been edited 
and revised by Professors Wooster Wood- 
ruff Beman and David Eugene Smith. 
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tions along the frame. Mr. J. E. Le- 
moine, the inventor, places the explana- 
tion in a very few words as follows: “I 
claim a three axial motion discovery in 
the gyroscope causing the phenomenon of 
the gyroscope.” He then goes on to ex- 
plain the phenomenon of the structure of 
matter by saying that the gyroscope will 
explain this also and adds that “three 
forces working in harmony form a three 
axial mechanism involving four princi- 
ples" Can you follow him, boys? 


A Self-Opening and Closing Garage Door 


In the illustration is shown a new 
garage door which is opened and shut 
by the automobile itself. The front 
wheels of the car rolling upon the runway 
starts mechanism which hoists the door 
above the car, the weight of the car doing 
this.—Fred С. Jopp. 
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Some who read this message today. 
will heed the warning of the past 
and start upward before Oppor- 
tunity pays its farewell call. 


Others will struggle along at the 
same old insufficient salary, until 
for them, too, it is— 


“Too late!” 
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that. There were a lot of people around 
when the ambulance drove up but one by 
one they ran away backwards and left me 
lying there alone. Suddenly the limited 
backed lickety-cut across the road and just 
as the cow-catcher reached the middle I saw 
my mangled remains fly off the ground into 
the air and into my wrecked car which at 
the same time was leaping for the front of 
that engine. Together we hit it an awful 
wallop and it backed off down the track 
and around the bend pushing the coaches 
behind it, while my car was carrying me at 
breakneck speed backwards along the gravel 
road to the clubhouse and secret hootch 
that started the whole business. 

Well, by this time the angel had speeded 
the car up to many times the speed of light. 
Everything was now going backwards so 
fast I couldn't follow it. Sometimes, how- 
ever, he would consent to slow down a bit 
or even stop awhile and let me watch some 
particular past event that interested me. 
All I had to do was to give him the exact 
date when it happened. The angel would 
then speed up the car to a thousand or a 
million times the speed of light and we 
would burn the ether for a few trillion miles 
until we could overtake the waves reflected 
from that scene. Then he would stop the 
car and we would let the waves catch up 
with us. In this way we could see every- 
thing that happened a month, a year, or 
even several years back and see them happen 
in the natural order. 

I saw myself in this way, going to school 
back in the grades, later to the kinder- 
garten and still later as a youngster toddlin 
about my father's farm. ''Slow down," 
says one time, “when you catch up with 
June 3rd, 1871. I'd like to see my mother's 
wedding." “АП right," says he, and we 
tear thru a quadrillion or so miles of space 
while stars flash by like comets. “Ву jove, 
there's the charivari!” I exclaims, seeing a 
crowd of people with torches and cowbells 
outside the door. ''If they would only hold 
the wedding outdoors I could see it too." 
Well, the funny thing about this was, that 
after the wedding was all over, the next 
time we stopped to look I saw my pa and 
ma as kids going skating together! 

After watching my folks TOW younger 
and younger toward Deb hood. I decided to 
watch my grandparents for a while and 
later my great grandparents whom I had 
never before seen. It seemed kinda mean 
at first to spy on them like this, but I had 
to do it. It was too good a chance to pass 
up. Then when the sixties came rolling 
along I resolved to watch some of the 
Fattles of the Civil War. I wasn’t much at 
book learning but if there was anything I 
liked it was history. Here was a chance to 
check up on some of the yarns they told in 
that history book of mine. 

I can't tell all the things I saw and we 
didn't have time to stop for everything, but 
I managed to get the angel to slow down 
or stop for the real big things. Napoleon 
and the battle of Waterloo, Washington 
crossing the Delaware, the Pilgrims coming 
over in the Mayflower, and Columbus 
crossing the ocean to America are only a 
few of the things I saw with my own eyes. 








Aspirin 


Always say “‘Bayer’’ 


Unless you see the name “Вауег” 
on tablets, you are not getting gen- 
uine Aspirin prescribed by physi- 
cians for 21 years and proved safe 
by millions. Directions in package. 


Aspirin is the trade mark of Bayer Manu- 
facture of Monoaceticacidester of Salicylicac:d. 
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Trunk, down Cellar or 
anywhere, Our lessons 
in VENTRILOQUISM 
teaches you, With our 


VENTRILO 


(fitsin the mouth and 
cannct be seen) you 
imitate Birds, Ani- 
mals, etc. without 
moving your lips. 
This outfit and book of & 
JOKES by mail for 10е. ¢ 
ARDEE CO., 
Dept. 146 Stamford, Ct. 


Don't Wear a Truss 


We Guaran£ee 
Tm Your Comfort 


Brooks' Appliance. 
New discovery. Wonderful. No 
obnoxious springs or pads. 
Automatic Air Cushions. Binds 
and draws the broken parts 
together as you would a broken 
limb. Мо salves. No plasters. 
No lies. Durable, cheap. Sent on 
trial to prove it. Full ormation 
and booklet free. 
C. E. BROOKS 

203F State St. Marshall, Mich. 
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Blackheads—Acne Eruptions 


Banish those unsightly blemishes easily and quickly by using **CLEAR-TONE”—a simple home 
treatment that has cured chronic cases of long years standing. Use like toilet water. Leaves the 
skin clear, smooth and without a blemish, Has made man 
Elegant for men after shaving, If you have Pimples, Blackheads, Acne Eruptions on the face or 
body, Enlarged Pores, Oily or Shiny Skin—never mind how bad—"* CLEAR 

: FREE ~simply send name today for FREE Booklet, “А CLEAR-TONE SKIN," 
telling how I cured myself after being afflicted for 15 years, And I know every embarrassment one has 
d Cash says I can clear your skin of the above blemishes. 


168 Chemical Building 








at Home at a Small Cost! 


friends with both men and women. 
-TONE” has cured the 
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Commercial 
Radio 
Operating! 


Is Radio your hobby? If so, 
why not make your work as 
interesting as your play and 
profitable as well? 


BECOME A RADIO 
OPERATOR 


We can train you in a short time 
in our modern laboratories and 
code rooms. 


Write for Booklet 152 


Y. M. C. A. Radio School 


152 East 86th Street 
New York City 


* Best Radio School in the East" 





UNDR. nings ‘every week in the 20,000 

hotels in the United States; salaries up to $300 

per month with the finest of meals, and often your 
own private room. 

Front clerks, room cierks, night clerks, mail clerks, 
key clerks, are always in demand. No unemployment, 
no *''ay-offs in hotel work. Bright, capable men 
behind the front office desk are right in line for pro- 
motion to Assistant Manager and Manager this year. 

You can qualify for one of these pleasant, well-paid 
positions as hotel clerk, with a few spare-time hours a 
week given to the simple, easy, clear lessons of the Lewis 
School. Special classes now forming for front office 
training, under the personal direction of Clifford Lewis, 
a hotel expert of national reputation. The training will 
in no way interfere with your present activities. 

nd today for FREE BOOK, ‘‘Your Big Op- 

portunity." Don’t wait a minute—you may 
lose an opportunity right in your own vicinity. 

* Mail the coupon now. Your whole future 
€ may depend on it. 


ЫҸ 
LEWIS N Founded 1916 
HOTEL Sa 
TRAINING Reg LEWIS HOTEL 
SCHOOL co, TRAINING SCHOOL 


Room 3417 
Washington, 
- D. C. 


Room 3417, Washington, D. C. 





MEND YOUR OWN UTENSILS WITH 


SOLDERALL 


Pat. Oct. 3, 1911 
$1.50 


A Paste That Turns In- 
to Metal When Heated 





Our New Im- 
proved Torch 


25c per Tube 

A match will do it, but best re- 
ed by using our 

new Improved torch. Requires no 
acid or soldering iron. Joins or 

repairs wires, metal or metalware. 
Sold by Hardware and Electrical 
Stores, or sent by us postpaid. 
COMBINATION SET $1. 15 

Tube and Torch Complete 


SOLDERALL CO., Dept. E 


129 Sussex Avenue | Newark, №. J. 


Dealers Send for Quantity Prices 
Beware of imitations with 
similar names 














My constant fear was that the light from 
the scenes that took place a few thousand 
years ago would have passed so far awa 
by this time that we should never catc 
up with it. But the angel shook his head 
when I asked him. 


“The light that was reflected from the 
earth when the pyramids were built has not 
yet passed many of the stars you could see 
with your naked eyes," he assured me. 
"We shall soon overtake it," and on we 
went. It was a great pageant I saw. Every 
king and emperor of Europe appeared at 
one time or another, growing from old age 
to childhood, to be succeeded then by a 
father or an uncle who in turn would lead 
another backward reign and again be super- 





seded by one of his parents. 


Suddenly the windshield cracked, the 
picture disappeared; Somebody was К ing 
to pull the laprobe that protected me Kom 
the cold of infinite space, a hand gript my 
wrist and try as I would I could not shake 
it off. Then a voice: 


“He has been just like that ever since 
they brought him, doctor. He simply won’t 
let me get his pulse and I can’t do anything 
with him. And of all the nonsensical jabber- 
ings you ever heard his beats all hands 
down. It runs something like this: 


"'Slow down again, angel, when you 
catch up with the first century. I simply 
must have a slant at Cleopatra and Caesar 
—there—there—now I have it focused. 
Keep her steady now on Number 1. 186, 000 
"miles a second is just O.K. for this scene.' 
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Geometrical Paper 
Folding 


(Continued from page 932) 


immani 


immi 





the apex of the pentagon, and complete 
it by folding К Q and ОР 

To make a hexagon by the employment 
of a square, the square is first folded to 





give the two lines at ht angles to each 
other, A B and C D A O and O B 
make the bases for four equilateral tri- 
angles, two above and two below as shown 
in the drawing, the combination when the 
apexes of the triangles are joined by fold- 
ing gives the hexagon. 

For these very interesting demonstra- 
tions, we are indebted to a work entitled 
"Geometric Exercises in Paper Folding," 
by T. Sundara Row, which has been edited 
and revised by Professors Wooster Wood- 
ruff Beman and David Eugene Smith. 


mE 





"s 
i 


Science Wrinkles 
(Continued from page 924) 





КОО О d 


tions along the frame. Mr. J. E. Le- 
moine, the inventor, places the explana- 
tion in a very few words as follows: "I 
claim a three axial motion discovery in 
the gyroscope causing the phenomenon of 
the gyroscope.” He then goes on to ex- 
plain the phenomenon of the structure of 
matter by saying that the gyroscope will 
explain this also and adds that “three 
forces working in harmony form a three 
axial mechanism involving four princi- 
ples." Can you follow him, boys? 


A Self-Opening and Closing Garage Door 


In the illustration is shown a new 
garage door which is opened and shut 
by the automobile itself. The front 


The Most Tragic 


Words In The 
English Language 





“Too late!" 


Small words—simple words— 
tragic words. 


Words that tell the story of delay 
and procrastination. 


Two words that are reflected in the 
shriveled pay envelopes of thoa- 
sands of men. 


“Too late!” 


Will they say it of you, too—that 
you wasted your youth and squan- 
dered the natural ability that is 
born in every man? 


Will they say that you missed your 
Opportunity because you kept put- 
ting it off—and off—and off? 


“Too late!" 


Some who read this message today. 
will heed the warning of the past 
and start upward before Oppor- 
tunity pays its farewell call. 


Others will struggle along at the 
same old insufficient salary, until 
for them, too, it is— 


“Too late!” 


What are you going to do—send 
in this Success-Coupon today or 
wait five years and then wish you 
had? Think it over. Then act! 


- — — — — — TEAR OUT HERE 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6225-B, SCRANTON, PA. 


Without cost or obligation, Diesse explain how I can 
qualify for the position or in the subject before which 1 1 
have marked an X in the list below 


ADVERTISING ELECTRICAL ENG'R 
Ватегоіалацір, Tool Maker 
Commercial Law Gas Engine Operating 


Business Management 
Cert. Public Accountant el 

Bookkeeper Railroad Positions 
ARCHITECT 
Contractor and Builder 











Good English CIVIL ENGINEER 
Se: Surveying and Mapping 

Mathematics Traffic Manager 
Common School Subjects MINING EN! ENGINEER 
MECHA ENG'R AGRICULTURE 
Mech sman Pharmacy 
C AUTOMOBILES 

Name. 

Street 

Addres 

City State 

Occupation. 


You, too, can do it easy and 
in 30 minutes time--no special tools 
or knowledge required. Your old bike ami tt the Shaw 


Motor Attachment give уса а эг, dependable 


motorcycle at a small cost 
from 4 to 40 miles an hour! 
The Shaw Attachment ERAY 
Easy to control, pleasing to ride, economical to op» 
erate. Thousands in dai y ч: 
use. Ironclad guarantee, 
WRITE TODAY fer full 


P. motor. Runs 





wheels of the car rolling upon the runway 
starts mechanism which hoists the door 
above the car, the weight of the car doing 
this.—Fred G. Jopp. 


Shaw Super-Motor- 
bicycle, which we 
also manufacture. 
SHAW MFG.CO. 
Galesburg,Ks.Dept.46 

















of the month. 


accepted, 
Ten per cent. discount for 6 issues, 


EXPERIMENTER 
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Aeronautics 
Boys, build this three-foot model aeroplane, Parts 
complete, $1.50. Circular free. Aero Shop, 3050 
Hurlbut Ave., Detroit, Mich. 





Send for our large aeronautical supply catalog con- 
taining late ideas and low prices, 15с. Our Ford and 
Motorcycle Airplane pamphlets describe the most com- 
plete little machines on the market, 4c each. Heath 
Airplane Co., Chicago, Ill. 


Learn to fly with America's oldest aircraft company. 
Six hours’ flying worked in with three months’ siop 
tralning at $190.00, makes our course the most complete 
ever offered, and an opportunity long waited for. Enroll 
at once. Heath Airplane Co., Chicago, 1]. 


Heath propellers represent the most efficient. method 
of aerial drive, Each propeller individually designed for 
the particular work to be done, as laid out by Ameri- 
ca’s oldest aeronautical engineers. Propeller catalog 4c. 
Heath Airplane Co., Chicago, 111. 


Model Aeroplanes that fly. Buy your complete outfit, 
scale drawings, fittings, compressed air motors and all- 
best model aeroplane supplies from The Wading River 
Manufacturing Co., established 1900, Our new 52-page 
catalog illustrated, 24 latest models and designs. Send 
5e for your copy. Wading River Manufacturing Co., 
H Broadway, Brooklyn, New York, 
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Ford Owners 

















SS ——_______— 
Fords run 34 miles per gallon on cheapest gasoline 

or half kerosene, using our 1922 carburetor. Increased 

power; styles for all motors; attach yourself. Money 

back guarantee; 30 days trial. Big profits to agents. 

alr Friction Carburetor Co., 3226 Madison St., Dayton, 
hio. 


Ford magnetos recharged in five minutes, Nothing to 
take apart, secret exposed, Makes easy starting; bright 
headlights; more power; saves gasoline; satisfaction 
guaranteed, Complete simple instructions and  dia- 
grams $1.00 prepaid. Send money order or currency 
today, Magnetizer Manufacturing Co., 146 W. Florence 
Ave. Dept. 221, Los Angeles, Cal. 
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Motors, Engines and Dynamos 


Small Motors and Generators, 1-4 h.p., $158.50—1-2 
h.p., $38.50—1 h.p., $68.50; 6 v. charging generators, 
$10.50 each, All sizes both motors and generators up 
to 5 h.p. in stock at all times, Bargain prices. Motor 
Sales Dept., 12 West End, Pittsburgh, Penna, 
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Motorcycles, Bicycles 


Don't buy a Bicycle Motor Attachment until you get 
our catalogue and prices. Shaw Mfg. Co., Dept. 6, 
Galesburg, Kansa 
rimini 


American Made Toys 


Manufacturers wanted for large production and home- 
workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Bills, 
Wild Animals, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fighters, Wagtail Pups, Put and Take Tops 
and hundreds of other articles, Hundreds and thousands 
made complete per hour. No experience or other tools 
needed, Rronze Casting forms complete outtit from $5.00 
up. We buy these goods all year, paying fixed prices. 
Contract orders placed with manufacturers. Exceptional 
high prices paid for painted goods. An enormous business 
for this year offers industrious men an excellent oppor- 
tunity to enter this field. Write us only if you mean 
real business. Catalog and information free. _ Metal 
Cast Products Co., 1696 Boston Road, New York. 


MM 


Agents Wanted 


"Agents. Big returns, fast office seller; particulars 
and samples free, Опе Dip Pen Co., 12 Daily Record 
Bldg., Baltimore, Md, 


Salesmen: Make extra money casily. 
cident and Sickness policies in your spare time, 
$5,000 death, 25 Weekly benefit for $10 yearly. 
Address Underwriters. Dept. N. 15, Newark, N. J 

Free, 500 Ford Cars to be given away als) cash 
for your spare time. Write for particulars. Universal 
Engineering Co., 1108 Michigan Ave., Chicago. 


Fastest Selling Sanitary Brush Line in America. Hure 
Prof Making Opportunity for live workers, with ad- 
vaneement, Other specialties, Себ complete details. 
Act quick. Best season at hand. <A. F. Silver-Cham- 
berlin: Compar Clayton, N. 


Agent's Signs for 
$50 week eis 
Austin. Ave., 

Live Agents 
and Splash Preventer for every water facet. 
sight. Widely adwertis 41 and known, 
A. J. Seed Filter Company, 73 Franklin, New York. 


$15 a Day Easy—Rted Hot Seller. 
Board Covers, Something new— just out. 
this article on sight. Your profit $9 dozen, Easily 
sell one to dozen daily. New agent &old eight in 
40 minutes, Write quick. W. J. Lynch, Box 621, 
Springtleld, MI 
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Sell our Ac- 





















make $10 Day selling Eureka Strainer 
Takes on 





Simplex Ironing 
Women hn: 






Р ing— Wonderful opportunity. 
Remarkable One dollar, Charles Kibler, 


Loupurex- 


,,Pinple! Easy! 





Advertisements in this section twelve cents a word for each insertion. 
should accompany all classified advertisements unless placed by an accredited advertising agency. 


20 per cent. discount for 12 issues. 
Advertisements for the April issue must reach us not later than February 22. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
INC., 236 Fulton Street, New York City, N. Y. = 


Get details today. | 
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Opportunity Ad-lets 


OU will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be 
plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 


PUBLISHING CO., 
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Agents Wanted (Continued) 


Liberal Proposition For Live Men selling new Prod- 
ucts removes iron, rust, medicine, mildew, ink, grass 
and fruit stains.  Bleaches clothes, cleans straw hats. 
Write for free sample today and start taking orders. 
С. Н. Stuart & Co., 54 Broadway, Newark, New York, 


Peerless Plate Glass Wind Deflectors give every car 
that "million-dollar' look. Most popular necessity ever 
Handsome. Durable. Quickly demonstrated 
and attached. <A fortune for live agents. Write quick 
liberal trial offer. and illustrated booklet. Rapid 
Sales Corporation, 10-B, Grand Rapids, Michigan. 


Portrait Agents—Earn Dig Money selling our Photo 
Medallions. Everybody buys, You charge $3.00; make 
$2.40 each sale, $10 daily easy. Big variety designs. 








E 
E 








Quick service. Write today.  Pudlin & Perry, Incor- 
porated, Section 18, 360 Bowery, New York, 
Agents and portrait men. Crew managers. We give 


you more for your money. Better and quicker ser- 
vice. Lowest prices on frames and glass. Rejects 
credited. Catalog free. Тһе Pioneer Corporation, 
1266A West 63d Street, Chicago. 


Agents Make 140% Profit.  Eradium Luminous 
| Crucifix shines in the dark. Sells for $2.00. Costs 
Sic. Complete line religious articles, Crucifixes, bulbs, 
switch plates, house numbers, match boxes. Novel! 
Ornamental! Useful! Every home a prospect. Big 
sales. Get Free Demonstrating Outfit. The Pioneer 
Corporation, 1266 W, 63d St., Chicago, Ill. 


Big Money—Broken arms, cranking accidents pre- 
vented by Non-Kick Device for Fords, Burnett sold 
144 in two weeks; made $216. Write for particulars— 














exclusive territory. Non-Kick Co., 701-0 Central, 
Kansas City, Mo. 

Agents. $60 to $200 a week. Free Samples. Gold 
Sign Letters for Store and Office windows, Anyone 


can do it. Big demand. Liberal offer to general 
agents. Metallic Letter Co. 4332 №. Clark St, 
nicago, 





Earn Big Money Fast applying Lithogram Initials 
to automobile doors. Every owner buys. $1.35 Profit 


on each sale. Full particulars mailed. Lithogram 
Company, 19-8, Eagt Or nee: A 








Free. Formula Catalog. Laboratories, Boylston 
Building, Chicago, 
Agents, Our soap and toilet article plan is a 


wonder; get our_ free Ho-Ro-Co., 


138 Locust, St. Louis. 


Agents—New Invention. Harper's Ten-Use brush set 
and fibre broom, It sweeps, washes and dries up- 
stairs windows, scrubs and mors floors and does 5 
other things. Big profits; easy seller. Free trial offer. 
Uarper Brush Works, Dept. Z, Fairfield, Iowa. 


Polmet Polishing Cloth cleans all metals. Retails 25 


sample case offer, 











cents. Sample free. Gale Co., Inc., 15 Edinboro St., 
Boston, 
Real Salesmen can make real 


money selling our 
made-to-measure all-wool suits at $26.50. You col- 
lect profits in advance and keep them. We supply 
finest selling outfit in America, Many exclusive money- 
making features. Tailoring, Raincoat and Side-Line 
Men, part or full time, get in touch with us imme- 
diately. Write Goodwear, Inc., Dept. 3, Chicago. 


Build Permanent Business following our Sure Success 
Plan introducing Guaranteed Hosiery and Underwear 
from factory to family. Attractive outfit assures quick 
sales. Large profits. Investigate for yourself, Address 
€ & D Company, 37-B Grand Rapids, Michigan. 


Agents take orders private families $10 weekly guar- 
anteed, commission spare time, We deliver and col- 
lect. Consumers Hosiery Co., 724 B City Hall Station, 
New York. 


Make $25 to $50 week representing Clow's Famous 
Philadelphia Hosiery, direct from  mill—for men, 
wemen, children. Every pair guaranteed. Prices that 
win. Free book "How to Start" tells the story. 
George Clows Company, Desk 27, Philadelphia, Pa. 


Earn $60-$100 weekly selling—New Auto necessity— 
to avoid glaring headlights. Nothing like it, all auto- 
ists buy on sight. American Reflector Co., Dept. 45, 
Hammond, Ind. 


3507. Profit: Quick, easy seller. 
Clothes without rubbing. Sampje Free. 
uets Co., 1941-FA Irving Park, Chicago. 


Ambitious men, write today for attractive proposition, 
selling subscriptions to America’s most popular auto- 
mobile magazine. Every car owner, mechanic, garage- 
man interested. Quick and easy to sell. 100% profit. 
Pleasant work. Devote all or spare time. Automobile 
Diest A241 Butler Eldg., Cincinnati. 


Agents Wanted to advertise our goods and distribute 
Free Samples to consumer, 900 per hour. Write for 
full particulars. American Products Co., 5717 Amer- 
jan Bldg., Cincinnati, Ohio. 


Acents. We pay $9 a day 
SYDE TYRES, Best and easiest seller 
the market. Guaranteed to give доц! le 
Any tire. No punetures or blowouts, Every auto 
ower buys on account of low price. Euormous 
‹ апа. Write quick for agency. American Acces- 
sories Co., Bist, Cincinnati, Ohio. 


Cin money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy, Write for particulars and free 
samples, American Monogram Co., Dept. 71, East 
Orange, N. J. 
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It will рау you to read and investigate the offerings 


Name and address must be included at the above rate. 


Objectionable or misleading advertisements not accepted. 
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seeking, whether sup- 
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Cash = 
No advertisement for less than 10 words = 
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Books 
The Amateur Electrician. Pocket size, 20c. Joel 
Tillberg, Proctor, Vermont. 





Hypnotism—Banishes disease; controls others; astound- 
ing exhibitions possible. 25 easy lessons $1.00.  ‘‘Mind- 
reading’’ (any distance); simply wonderful, wonderfully 
simple, 30c. Satisfaction guaranteed. Book Catalog 
and ''Hypnotic Wonders" free. Science Institute, ES 
1014 Belmont, Chicago. 

Electricians' Examinations; Book of questions and 
answers with diagrams, symbols, tables, notes and for- 
mulas for preparation for license. $1.25 by mail 
Aaron Shapiro, 132 West 24th St, New York. m= 

Diseases, Cause and Natural Remedy, Copy, 30 cts. 
No stamps. A. J. Stevens, Wauseon, О 


Sex Books for  Acuíts. Illustrated 
Smetana & C~, Dept. 11, Owosso, Mich, 





catalog 4с. 








Sexology Books only for professional and advanced 
student readers. Forel, Krafft-Ebing, Kisch, Robie 
Elis, Freud, Key and other authorities. Sent in 
sealed envelopes. The Modern B-ok Society, 228-230 
West 52d St. New York City. 

Book lovers, attention! New books for old. Entire 
Иргагіеѕз replaced, Write pow. I, & U. Book Ex- 


change, 110 Riverside Ave., Newark, N. J. 
5,000 Books for Sale on Occultism, Mysticism, Theos- 





ophy, Hermetic and Rosicrucian Philosophy. The Grail 
Press, 712 G St., N. E., Washington, D. €. List Free. 
Perp tual Motion, by Percy Уегапсе, A history of 


the efforts to discoter same from earliest days to the 
present, together with a scientific discussion regard- 
ing the -possibility of its ultimate achievement, Рго- 
fusely illustrated, 357 pages. Price postpaid, $2.00, 
The Enlightenment Specialty Co., 305 Fourth St, 
Edwardsville, TIL 


Back Issues of this and other magazines supplied by 
Boston Magazine Exchange, 107 Mountfort St., Boston. 


The Lord Buddha (Moses), the World teacher, is 
here. We lived before, Reincarnation proven. The 
first lesson is now ready in booklet form. 25 cents 
Silver, postpaid. The second lesson will be ready 
Fe ‚ 1922. 25 cents а lesson so as to pay expenses 
С. E, Bender, Pox 225, Massillon, Ohio. 

Free. Upon request I will send you illustrated litera- 
ture describing the following entitled books: Astrology, 
Character-Reading, Clairvoyance, Concentration, Enter- 
tainment, Healing, Hypnotism, Mechanics, Mesmerism, 
Mysticism, Occultism, Personal Magnetism, Salesman- 
ship, Success, Seership,  Mediumship, Wil, Yogi 
Philosophy, Gazing Crystals, ete. A. W. Martens, 
J. О. 0., Burlington, Ia. 


Six New Business Publications: Covering Administra- 
tion, Accounting, Advertising, Merchandising, Salesman- 
ship and Taxation. All prepaid 25c. Value $1.50. Sat- 
isfaction Guaranteed. Walhamore Company, La Fayette 
Bldg., Philadelphia, Pa. 

Be your own boss, 
Stacks, Flag Poles, 
post paid for $2.00. 
Salle St., Chicago. 
СООО, 








zi 


















lig money painting Smoke 
ets, Book of instructions sent 
S. J. Lee, Publisher, 30 N. La 





Business Opportunities 





Be a Detective. Travel, Excellent opportunity. Fas- 
cinating work. Experience unnecessary. Particulars 
free. Write American Detective System, 1968 Broad- 
way, N. Y. 

Publish Books, Magazines, etc., 
Samples, suggestions, ete., 30c. 1,000 
words or less) printed and mailed to good 
$5.00. Additional thousand, $3.00. 
Es 1014 Belmont, Chicago. 

Be Independent. We teach by mail how to mianu- 
facture unexcelled Toilet Preparations. Earn while you 
learn. Results guaranteed. Particulars free. School of 
© smetics, Box L, Omaha, Nebr, 


Enter a New Business, Earn $3,000 to $6,000 
yearly in professional fees making and fitting a feot 
specialty, openings everywhere with ail the trade you 
can attend to; easily learned by any one at home in a 
few weeks at small expense; no further capital re- 
quired; no goods to buy; job hunting, soliciting or 
agency, Address Stephenson Laboratory, 18 Back Bay, 
Boston, Mass. 


Get Inte Business for Yourself! 
te “New System Bpecialty Candy 
c mmunity. We furnish everything. Money-making 
eprortunity unlimited. Either men cr women. Candy 
Booklet free, W. Hillyer Ragsdale, Drawer 129, 
Fast Oranve, N, J. 


$40 Weekly, making rubber stamps. Full instruc- 
tions to build paying business 25c.  Peerless Specialty 





$5.00 starts you 
circulars (250 
prospects 
Science Institute, 











Establish and oper- 
Factory" in your 
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Box 101, Waterville, Maine, 

Jein National Institute Inventors. 118 Fulton, Ne 
York City, strong prote the. membership society, Wi 
secure, develop, manufacture, market patents, Dur 
$10. Booklet free. 





Dollars yearly in your backyard. 


No mushroom dop 
Particulars free. Metz, 313 East 89th, 


New York. 








Machinists—make ехїга money—spare time мг 
Write for particulars, Engineering Service Bureay 
56 East Randolph St., Chicago. Dent. 41". 

Chemical Expert will furnish formulas and trace 
secrets. All lines. Lists free. W. L. Cummings 
Ph.D., 238 Gordon Are., Syracuse, N. Y. 





Ten Things you should know. Send for pamphlet, 
it’s free. Balke, Box 78, Cole Camp, Mo. 


(Continued on page 989) 
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Man’s Greatest Menace 





N the pre-historic days man’s greatest enemies were 
the wild beasts, against whom he fought, and 
which he destroyed little by little until finally the 
world became tolerably safe from them. hat 
besets the human race mostly, however, today is not 
the wild beast, but rather insects, bacteria and micro- 
organisms too small to be seen by the naked eye. 

It has been stated by a well-known entomologist that 
if the insect world were to take it into their heads to 
eradicate the human race, they could do so in short 
order. Few people are aware of the fact of how tre- 
mendous the insect world is. If it were not that insects 
were always fighting among themselves, and if they 
were left alone to propagate and grow, life on this 
planet would soon become intolerable, not only for every 
living animal, but for the human race as wall, 

It goes without saying that if some of the insects, for 
instance, the locusts, were to propagate themselves un- 
checked for only a few years, they would find it possible 
to devour every leaf upon this planet. The minute our 
flora vanishes from this planet, for only two or three 
years, it will mean that the human race must be extermi- 
nated. Thus, if the locusts were to eat up our crops, 
there would be no cereals or roots for the human race 
to subsist upon. If other insects were to destroy our 
foods, which they can do very readily, there would be 
nothing for us to feed upon, and the human race would 
die of starvation. 

But it is not even necessary that crops should be 
destroyed, because some insects, if they took it into their 
heads to drive us from the earth, could do so very easily. 
We only need mention the ant. The ant is distributed 
very much more densely per square mile than the human 
race. There is hardly a square mile upon the earth on 
which there cannot be found literally millions of ants, 
whereas there is no such density of human beings. 

Some ants are quite harmless, and others are not. 
And there are certain species which have terrific 
destroying propensities and, according to newspaper 
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Google 


despatches from Texas, we read where a destructive 
body of man-eating ants were marching on the capital, 
according to reports from Austin. The Argentine ant 
is a pest in a class by itself, and is not only highly 
destructive to all sorts of plants, as it destroys buds, 
blossoms and fruit, but it is also of great damage to all 
sorts of poultry, as it kills off the chickens, and is even a 
menace to human life. ] 

Thus infants have been reported killed by multitudes 
of these ants. These ants are so persistent that they 
overrun houses, go into every crevice, and no adequate 
means to combat them has yet been found. They even 
swarm into ice-boxes, not at all deterred by the frigidity 
as long as the ants find something eatable theré. This 
particular ant, which is dark brown and small in size, is 
a native of Brazil and Argentina, and was imported into 
the United States at New Orleans on ships from South 
America. 

Anyone who has to do with the fighting of ants knows 
what a terrific undertaking it is to rid a house of them 
once they overrun it. Their very smallness makes it 
almost impossible to fight them without damaging the 
house and its occupants. Poison gas has been resorted 
to, not infrequently, but is not a cure, because the ants 
come back as soon as the gas leaves. If, therefore, the 
Argentine ant, or any other similar ant, were to overrun 
the earth in vast quantities, it can be seen that it would 
not take long for them to make life intolerable for us. 

The average person does not realize the value of our 
present entomologists and of their work in general, 
The more we know about insects, the better off human- 
ity will be, because the day may come when we will all 
have to be up in arms, fighting the common enemy that 
threatens to devastate this planet. 

Billions of dollars worth of damage is done annually 
by insects, and here indeed is a fruitful field for 
inventors, who can enrich themselves by devising ways 
and means to exterminate the pests. 

H. GERNSBACK. 
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The coupon brings the 
Oliver to your office or 
home for 5 days’ trial. 


Judge for yourself. 
Keep it or return it. 
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We do not mean to ask a ridiculous 
question—but it is just vhat you face 
nowadays in buying a typewriter. 

Sold in the usual manner, the price 
of a standard typewriter is $100 or 
more, the established price for over 25 
years. 


Sold direct from the factory in the, 


Oliver way, the price is half. You save 
the cost of selling. 


We have found that it costs $50.50 
to sell a typewriter in the usual manner. 
Likewise, we found that it was unnec- 
essary to maintain an expensive force 
of salesmen and agents, and costly 
branch houses in 50 cities. 


Be Your Own Salesman 


Our new plan of selling has multi- 
plied our production four times over, 
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laborious hand-writing which is practically out of date? In hundreds of homes there are 
Olivers for the use of the entire family. Typing is fast becoming universal. 
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The Oliver can be bought 
on easy monthly install- 
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use of it while paying. 
Read our liberal offer. 


A Standard Typewriter for $100? 


model, a 25-year development. Why, 
even a rebuilt typewriter costs con- 
siderably more. 


Over 900,000 Olivers have bee sold. 
The Oliver is a favorite among big 
businesses as well as among indi- 
viduals. It is famous for its speed, easy 
operation, durability and fine work. 


A Severe Test 


The coupon brings the Oliver for 
Five Days' Free Trial. When the Oliver 
comes, use it as if it were your own. 
Compare it. Then if you agree that it 
is the finest typewriter, regardless of 
price, and want to buy it, send us 
$49.50 cash. Or if you wish to pay in 
installments, the price is $55, payable 
$3 after trial, then $4 per month. 


If you want to return the 
Oliver, ship it back at our ex- 
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wish. Then send the coupon imme- 
diately, so as to insure early delivery 
of your free trial Oliver. 


Canadian Price, $79 


The OLIVER 


Typewriter Gmpany 


673 Oliver Typewriter Bldg., Chicago, Ш. 


E 








mies. pense. 











! THE OLIVER TYPEWRITER COMPANY, Н 
So today the Oliver offer is the most penny — we even refund the 673 Oliver Typewriter Bldg., Chicago, lil. - 
1 г E roi i Shi li N 9 T for 
liberal of all—a brand new, gea i нг oing transportation g Ju] days dre inspection, If r Keep 1 will рау | sea 
„эш ‚ $4905 55 charges. is follows: at the end of trial period an 
typewriter for pages уе ыны, а $22 charg ' the rate of $4 per month. The Чие to remain in you § 
1 1 З emember, this 15 Р 1 , unt ully pa ог make cash settlement at en 
m Papae í T. aplified Through ж trial you vid : of e ETE: I am to deduct ten per cent and - 
)90ssible on ecause ot our sin inec "Ot 7 j ze— no sales- to you 
inm y d р fia) UE ey es g d If I decide not to keep it, I will ship it back at your B 
selling plan and enlarged output. ne man need urge you. You can 8 expense at the end of five days. AT 
price would still be $100 if we sold іп imagine thatit I My shipping point із... шы e 
1 Н Do not send а machine until І order it. Mail rhe в 
the usual manner. takes the finest А book—"The Hi gh Cost of Typewriters TM 
4 h eason and the Remedy,’ our de luxe catalo; 
Note, also, that you get a kind of a type- 1 further pnd Se ROME Y Е — 
brand new iege writer to face a ! Name... a Saree ee i 
tes n est 
our latest a - Street Address ............................ ; 
| Occupation or Business e 








[> йе р) 


yee ee | 





emma rnit ninm 











| Volume IX i К 
| Wiel No. 107 i n LE | | 
UM MC EM ECCE H.GERNSBACK,- EDITOR 
H.WINFIELD SECOR,- ASSOCIATE EDITOR 
T.O'CONOR SLOANE, Ph.D. ASSOCIATE EDITOR 


A. Combination Airplane and 


HIS combination airplane and sub- 
marine, invented by three men of 
Pueblo, Colo, may have the 
effect of revolutionizing modern 
warfare. This device combines 
the fundamental principles of both. Pat- 
ent Office officials have written the inven- 


FOLDED 


a ——— 3 À 


Ы 
UNDER-WATER 
SCREW 


Submarine 


By EARL C. McCAIN 


tor that the machine is the first of its 
kind ever received at the office, and shows 
real practicability; patents are now pend- 
шоп this machine. 

he machine is only twenty feet in 
length, tho the wing spread, when being 
used as an airplane, is thirty feet. The 


main secrets of the machine are collapsible 
wings and a folding propeller that fold 
up as the machine strikes the water to 
become a submarine. In the air the ma- 
chine is driven by an ordinary twelve- 
cylinder Liberty motor, but under water, 
(Continued on page 1067) 





The Latest Invention in Air and Water Craft is the Combined ‘‘Airplane-Submarine” Here Illustrated. This Machine Should Prove of Considerable Use in 


Military and Naval Maneuvers, Owi 
Dive Beneath the Waves and Speed 
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to its Great тасына 
long as a Submarine. It 
Be Dropt 


This Craft can Fly Thru 
as Aerial Bombs when the Craft is Flying Thru 
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the Air, Gradually Descend Toward the Water, and Folding its Wings, 
is Designed to Have at Least Two Torpedo Tubes for Firing Torpedoes at Ships, or These Might 
e Air. 
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Power from the Air 
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For Many Years Electrical Engineers Have Endeavored to Devise Some Means Whereby It Would Become Possible to Utilize'the Frée Electrical Energy 

Ever Present in the Atmosphere, But They Were Not Successful, as Every Now and Then an Extra Heavy Surge of Static Current Would Rush Down the 

Elevated Conductor and Endanger the Lives of the Experimenters, or Else Destroy the Apparatus Connected With It. A German Engineer Has, However, 

Devised the Somewhat Elaborate Scheme Here Shown in Brief, and He Has Succeeded, at Least so His Report States, in Safely Extracting Several Kilowatts 
of Electrical Power from the Atmosphere With Metallic Surfaced Balloons, Elevated to a Height of Only 1,000 Feet. 


E have ретеу treated of the 
extraction of electrical ener 
from the atmosphere. The dif- 
ference of electric potential in 
different parts of the atmos- 

phere, and the difference between the 

upper air and earth make it a tempting 
proposition to obtain power from atmos- 
pheric electricity. The power would take 
the form of high potential difference with 
a discharge almost of a static nature. It 
has long appeared rather doubtful to 
conservative engineers, if such a source of 
power should really be available. Yet 
when we see the lightning flash, it cer- 
tainly suggests very high power, even tho 
the total of its energy may be small, on 
account of the small duration of the dis- 
charge. It is not to the thunder storm 
that we look for getting power from the 
atmosphere, as the subject is now being 
seriously investigated. A German scien- 
tist, Hermann Plauson, has publisht a very 
elaborate work on this subject, and has 
investigated the use of kites, balloons and 
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towers, for the utilization of the high 
potentials existing in the air at different 
altitudes, and has studied out the con- 
struction of motors to be operated by the 
peculiar type of discharge which will be 
obtained, if the projects are successfully 
carried out. 

We will first speak of the methods used 
for collecting electricity from the upper 
air. The author cites several German 
patents. One of them shows the use of 
a kite balloon. The balloon is shown 
floating in the air, kite fashion, and from 
it hangs a great net or aerial for the col- 
lection of electricity. The conductor from 
the aerial leads to the ground station; 
quite an elaborate description is given of 
the net-work which the patentee proposes 
to have covered with needle points. A 
windlass takes in or pays out cable for 
the balloon, and the patentee claims that 
by sending the apparatus to a height of 
about one mile he will have 225,000 volts 
to draw upon. He then speaks of a bat- 
tery of 20,000 cells in series, which will 
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use up 40,000 to 50,000 volts in the charg- 
ing. This certainly provides for a reason- 
ably large fall of potential. 

But our author discards this idea and 
first suggests something more permanent. 
He proposes the erection of towers to be 
in the neighborhood of 1,000 feet high, 
or about the height of the Eiffel Tower. 
At the summit he has his collecting aerial. 
The appliance consists of a number of 
copper tubes; within each one he proposes 
to burn gas lamps, whose products of 
combustion will reach the aerial, a col- 
lecting net-work covering the tops of the 
tubes. One of his apprehensions is that 
if rain should wet his connections trouble 
might ensue, so he proposes a protection 
at the fop in the shape of a great bell-like 
shield, resembling in his terms “a Siamese 
pagoda.” He also compares the form of 
the protection to that of a great petticoat 
insulator. Another of his difficulties is 
that he must have his tower insulated 
from the earth. He, therefore describes a 
complicated foundation for his structure. 
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He proposes first to pour in at the bottom 
of the excavation a foundation of simple 
concrete. On this he places a layer of 
asphalt, and then a layer of cast glass, 
three to ten feet thick, and then comes a 
reinforced concrete foundation, to which 
the metallic foot of the tower is to be 
anchored. This foundation must rise at 
least seven feet above the ground level, 
and is to be boarded in on all sides to 
protect it from moisture. The author’s 
idea is to erect a number of these towers 
connected by a horizontal cable, to which 
the aerials for collection of potentials are 
secured. 

The author strongly advocates balloons 
as collectors of the electric power of the 
air. These he depicts covered with spots. 
These spots indicate areas to be variously 
coated and prepared to collect potential 
from the atmosphere. 

In the first place he describes the bal- 
loon as made of thin metallic leaf sup- 
ported by internal ribs. Steel wires silver- 
plated, copper-plated, or aluminum-coated, 
run from the balloon to the pendant or 
junction ring. To this ring the tether- 
cable is attached and runs to an insulated 
windlass on the surface of the earth. The 
balloon is to rise to an altitude varying 
from 300 feet to three miles, 

The coating of the spots is to be of the 
thinnest amalgam, of mercury and gold, 
or zinc, or even polonium, perhaps only 
1/2500 inch thick. All over the upper 
face of the balloon are numberless metal 


points. To prepare the needle-like wires, 
they are collected into bundles and are 
treated electrolytically in a bath, so as to 
be dissolved in part. This gives a sharp 
point and roughened surface, all adapted 
for collecting the electric energy. The 
points may be of copper, steel, or some 
hard metallic alloy. After this corrosion, 
as it may be termed, the wires are plated 
with gold or other of the so-called "noble 
metals." It is advised that polonium or 
radium salts be added to the plating bath. 


Dr. Plauson devotes many pages of his 
book to describing his motor. This is a 
rotary motor including a stator and rotor 
and its peculiarity is that it contains no 
coils, develops no electro-magnetic field 
properly speaking, but works by static 
excitation. One typical arrangement is 
shown in our illustration. Тһе stator 
plates and rotor plates are concentric with 
each other, representing segments of 
sylinders. The alternation of negative 
and positive charged plates produces the 
rotation. In the connections there is in- 
cluded a safety spark gap to take care of 
dangerous potentials. Inductances and 
capacities are also used and indicated. It 
was found that the plates heated, owing to 
the Foucault currents, and to overcome 
this, several methods of subdividing the 
stator and rotor plates, are described by 
the author. 


The whole subject is quite captivating, 
and it really seems as if the utilization of 
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the electricity of the air may be almost 
in sight. It would seem possible to carry 
out experiments in this direction by means 
of the Eiffel Tower, but, of course, the 
trouble here is that the tower is grounded, 
and perfect insulation of the collecting 
surface is absolutely essential. 

And now our author gives us some 
practical details. He says that on the Fin- 
land plains he carried out experiments 
with a balloon made of aluminum leaf 
with collecting needles of amalgamated 
zinc with a radium preparation as an 
ionizer. The surface of the balloon was 
sprinkled over with zinc amalgam. It 
was sent up to a height of 300 meters, 
nearly 1,000 feet, and was held by a cop- 
per-plated steel wire. A constant current 
of 1.8 amperes at an average of 400 volts 
potential difference was obtained. This 
gave nearly three-quarters of a kilowatt, 
or close to one horse-power. The collec- 
tor of the balloon insulated from the earth 
showed a tension of 42,000 volts. By send- 
ing up a second balloon with an antenna 
to the same height at a distance of 100 
meters from the first balloon, a current 
of over 3 amperes was obtained. Then by 
putting into the circuit a large condenser, 
whose capacity was equal to the surface 
capacity of both balloons, and of the 
antenna connections, the current rose to 
6.8 amperes with about 500 volts mean 
tension. By the use of these two balloons, 
he eventually ran up the power to 3.4 
kilowatts. . 


Ford's New City 75 Miles Long 


VERYONE is familiar with the 
E proposition of Henry Ford, the auto- 
mobile king, in his efforts to obtain 
possession of the Muscle Shoals electric 
plant, built by the Government in Ala- 
bama during the war. Mr. Ford has had 
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his engineers draw up some wonderful 
plans for the future development and com- 
pletion of this vast plant, and Mr. Ford 
hopes to make it one of the greatest 
undertakings in the history of the indus- 
try of America. 

Among other things, Mr. Ford’s pro- 
posal provides for the building of a gi- 
gantic city 75 miles long, to be located 
in the Muscle Shoals region. New York 
City or Manhattan Island, from the Bat- 
tery to 225th Street and the Harlem River, 
is 13 1/3 miles long. Compared with Mr. 
Ford’s proposed giant city of tomorrow, 


Manhattan Island looks quite small indeed, 
as the accompanying illustration shows, 
the new metropolis of the South being 
5.6 times as long as New York City. 
This vast settlement, 75 miles long, 
would be made up of several large towns 
or smaller cities, and with the idea in 
mind that workmen and their families 
should be able to live in small communi- 
ties surrounded at least on either side 
with all the benefits of rural or suburban 
life. In other words, this city is to be 


FORD'S PROPOSED CITY 


—— 75 MILES, —— 


long and narrow instead of allowing it 
to spread out like a great circle, with the 
consequence that many of the dwellers 
never get a smell of the country air or 
see a green leaf. 

The Muscle Shoals project, however, is 
only the start of a greater program, it 
has become known. This includes the 
development of water-power facilities in 
many parts of the country by which per- 
sons in those communities would derive 
power to run manufacturing plants, light 
their homes, and run machinery, at home 
and on the farms. One detail of the plan 


is the harnessing by farmers of every 
sizable creek and brook that crosses their 
property. 

If the Government accepts Mr. Ford's 
bid, work at Muscle Shoals will be started 
at once. Тһе nitrate works and other 
plants would be run by steam power 
pending the time the great dam, that will 
require about two years to build, has har- 
nest the water at this point. Then would 
follow rapid development, in the opinion 
of Mr. Ford, until within a comparatively 
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few years an industrial center greater 
than Detroit would have been built up. 
Mr. Ford believes the Muscle Shoals plan, 
if consummated, would be the start to- 
ward development of the Mississippi River 
Valley. The automobile manufacturer 
believes this valley could “run the United 
States” if the water now going to waste 
could be fully and efficiently utilized. 

Eventually, in Mr. Ford’s opinion, the 
Government could derive enough revenue 
from these power projects to support it- 
self, thereby revolutionizing the financial 
system of the country. 


Night Speeding of Clocks Stirs Science 


Clocks to-day are formally listed in the 
high life class. They run faster at night 
than by day. 

If the first clock ever made had run 
correctly, at noon on Thursday it would 
show 8.13 P. M. Saturday; would have 
gained 20,293 seconds — 2 days 8 hours 
and 13 seconds—since clocks of ‘our 
present type were invented in A. D. 996 
to supplant hour glasses, water clocks and 
measured candles. The 20,923 seconds 
include the leap year gains. 

At least, so the volunteer statistician 
says. 

However, as the clocks have been cor- 
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rected day by day, at noon to-day it is 
noon to-day. 

The vagaries of the clocks have been 
disclosed by Dr. R. H. Tucker of Lick 
Observatory, a prominent astronomer, who 
has given special attention to clocks. 

He finds that three first-class clocks at 
Lick Observatory have gained .06 of.a 
second every night for several months. 

The results of his investigation are in- 
cluded in the annual report of Dr. W. W. 
Campbell, director of Lick. 

Maybe the Einstein theory is to blame. 
If so, the report says nothing of it. 

The clock$' were checked from a large 
list of stars whose positions are known 


with high precision. The report says 
meridian transits were recorded .06 sec- 
onds of time too early in the sunset period 
as compared with the sunrise period. Dif- 
ferences of temperature would account 
for only 5 per cent. of the discrepancy. 

Nobody knows the cause, but Dr. 
Tucker is still at work on the problem. 

Prof. Charles Burckhalter, director of 
Oakland's Chabot Observatory, asked for 
his opinion on it, said that Dr. Tucker 
was the expert of experts on this question, 
but that the public need not be alarmed, 
as the discrepancy discovered by Dr. 
Tucker has been rectified day by day 
automatically. 
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Center Photo is That of Dr. Andrew C. Lawson, Professor of Geology at the University of California, Who Has Discovered a Method of “Forecasting Earth- 


guakes.” 


Upper Right Hand Photo Shows Where the Earth's Skin Broke, Unable to Stand the Tension Caused by the “Strain Creep" of the Crust of the Earth. 


Note the Hat Which Gives Some Idea of the Height of These Ridges, the Result of the Earthquake of April, 1906, in the California Hills. It is from a Study of 
the “Creep” of the Earth’s Crust, and the Limit of Tension at Which the Crust Rebounds, Causing Seismic Disturbances, That Earthquakes Are to Be Forecasted. 
Any Change in the Position of Concrete Pillar Set at Different Distances on Either Side of an Earthquake “Rift” or “Fault,” is Accurately Checked Up as the 
Diagrams Here Show, Owing to the Change in the Angle Observed Between Two or More of the Marked Posts. The Map in the Upper Left Hand Corner Shows 
the San Francisco Peninsula With the Five Ancient “Faults” Caused by Seismic Disturbances, as Indicated by Broken Lines; While the Later Fault of 81906 


Appears as a Solid Black Line, Passing Thru the San Andreas Valley and Lake. 


Experiments Are Being Made on Both Sides of This Rift at Widely Separated 


Points, to Provide the Data for Forecasting Future Earthquakes. 


HE earthquake, which is to-day no 

less the dread of man than when 

he believed it to be a manifesta- 

tion of the wrath of his gods 

rather than a phenomenon of 
nature, has been robbed of its greatest 
terror —its unexpectedness — by a group 
of California scientists, led by Dr. Andrew 
C. Lawson, professor of geology at the 
University of California, through the dis- 
covery that the coming earthquake can be 
compelled to warn mankind of virtually 
the exact time and place at which it will 
strike. With this discovery — or these 
discoveries, for Dr. Lawson has made sev- 
eral of them — the forecasting of a seis- 
mic disturbance will become the same 
matter of routine observation and careful 
calculation, as the predicting of the va- 
riety of weather for to-morrow or for a 
week hence. 

So well convinced is the Board of Re- 
gents of the University of California that 
the geologist has unearthed the secret of 
the temblor (earthquake), that it has just 
appropriated $4,000 for the purchase and 
installation of a new and delicate piece of 
apparatus at the Observatory of the Uni- 
versity on Mt. Hamilton, solely for the 
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Method of Forecast- 
ing Time and Place 
of Temblors Is 
Discovered by 
California 
Scientists 


purpose of collecting the data necessary to 
the accurate prediction of these seismic 
disturbances. So delicately constructed is 
this instrument that it does not depend 
upon the hand or the eye of man, but 
makes its own records photographically 
upon a plate, so that the factor of human 
error is virtually eliminated from all the 
calculations based upon its work. But the 
machine is secondary to the man, and with- 
out the man’s discoveries, the machine 
would be of little use. Here is what the 
man, in this case Dr. Lawson, has found: 

It has been known for some years that 
the latitude of many points on the sur- 
face of the earth has been slowly but reg- 
ularly and surely increasing; that is to 
say, those points have been moving north- 
ward. Quite obviously, the only manner 
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in which the location of any object — no 
matter how "fixt" it may be supposed to 
be—can be establisht, is by its relation 
to certain stars and constellations — that is 
to say, the position of the object on the 
surface of the earth cannot be established 
as fixt, by comparison with any other 
object on earth, because that other object 
may be, usually is, moving just as much 
as is the first object. This knowledge led 
to the discovery of the earth’s creep. By 
this is meant that the crust of the earth, 
for a depth of a varying number of miles, 
is constantly moving. This movement is 
due to the fact that the earth does not 
run true on its poles; the North Pole, for 
example, moves, during the rotation of the 
earth on its axis, through a circle of ap- 
proximately 60 feet, a trifling distance 
when compared with the diameter of the 
earth, yet sufficient, say the geologists 
and the astronomers, to cause the "skin 
of the world" to move slowly northward. 
This movement is regular, constant, and 
can be measured. It ranges, due to dií- 
ference in mobility, ductility and other 
factors in the composition of the earth's 
crust, from a few inches to a few feet a 
(Continued on page 1078) 
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The Sound of a Heart Beat is Not a Уе: 
raphone Apparatus Here Shown in Act 


ole Roomful of Medical Experts Can Hear Them and 
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Апу Strain Upon the Patient, the New Audion-Teleg- 
hi 


(Хош Cardiac Sounds to Such an Extent, That а 
Heart Beat Amplifier is of Advantage in Many 


It Also Records the Sounds on the Steel Wire of the Telegraphone. 


Steel Wire Records Heart Beats 


cently been conducted at the U. S. 

Bureau of Standards, in co-opera- 

tion with the Medical Corps, U. S. 

A., in which permanent records of 
cardiac and respiratory sounds have been 
made and reproduced by the use of the 
telegraphone, so as to be audible thruout 
the room with an audion amplifier. 

A carbon telephone transmitter of ordi- 
nary type with a rubber adapter substi- 
tuted for the mouth-piece was used for 
the stethoscope. The currents from the 
telephone transmitter were amplified by 
means of a five stage audion amplifier, 
which was connected to the recording 
element of a steel wire telegraphone. The 
magnetic records of the cardiac and the 
respiratory sounds thus obtained were 
made audible by connecting telephone re- 
ceivers to the telegraphone in the usual 
manner. The telegraphone currents were 
also amplified by means of a three stage 
audion amplifier which was connected to 
a loud-speaking telephone. In this way 
the sounds were made audible thruout the 
room. 

This method of obtaining permanent 
records of cardiac and respiratory sounds 
and of reproducing them offers interest- 
ing possibilities in the study of normal 
and pathological conditions of the heart 
and lungs and their demonstration to an 
audience for purposes of instruction. 

The accompanying diagram shows in a 
clear and understandable manner how the 
heart beats and the respiratory sounds 
are picked up by a microphone placed 
over the chest region, then how the fluc- 
tuations in the current caused by the vary- 
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A Few 
April Features 


Electrical Attraction Without Mag- 
netism or Iron. By Dr. Alfred Gra- 
demwitz. Illustrated with Photos. ` 

If New York City Were Our Whole 
World—A Graphical Picture Study 
ın Science. 


lustrated. By Edwin Haynes. 

The Gravity King—The Story of a 
Wingless, Propellerless Airship That 
Defied Gravity. By Clelland J. Ball. 

Photography Without a Camera. 
By Dr. Ernest Bade. 

Enter—The Gearless Automobile. 
Is the Shifting Gear Doomed? 

The Amateur Magician—Another 
Interesting Series of Parlor Experi- 
ments, By Joseph H. Kraus. 

Second Popular Article on Home 
Radio. By Armstrong Perry. 

Crystallization in a Plane—How 
Chemicals May Be Identified Under 
the Microscope. 

New Gasoline Engine Plow and 
Stump Cutter. By Е. М. Stevenson. 

Food Adulterants Detected Micro- 
scopically, By Prof. Leon Augustus 
Hausman, Ph. D. 

The April issue of SCIENCE AND 
INVENTION will be a special “Radio 
Number,” and will contain numerous 
articles on home-made radio sets, in- 
cluding both audion and crystal de- 
tectors, also the names of the win- 
ners in the $300 Radio Receiving Set 
Contest. 


By Charles N. Holmes. 
Einstein on the Movie Screen. Il-. 
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ing pressure on the carbon grains in the 
microphone are led into an audion ampli- 
fying cabinet. A storage battery supplies 
the necessary current for lighting the 
vacuum tubes or audions in the amplifier, 
and also supplies the necessary current for 
the microphone circuit When the іп- 
tensified current pulsations, corresponding 
to the heart beats or to the respiratory 
sounds, emerge from the audion cabinet, 
they pass into the recording magnet 
coils of the steel wire telegraphone, as 
shown in the diagram. The fluctuations 
in the magnetism at the poles of the re- 
cording electro-magnet thus created cause 
local magnetizations in the steel wire 
as it travels past the magnet poles, each 
of these ‘magnetizations in the wire: cor- 
responding to a variation or pulsation in 


. the microphone current. 


Later when the steel wire is moved by 


.the reproducing electro-magnet poles, the 


magnetized spots which have been induced 
on the wire, and which are practically 
a continuous variation in polarity, cause 
magnetic changes in the iron of the re- 
producing magnet, and these in turn cause 
currents to be set up in the coils sur- 
rounding the iron core. These reproduced 
telegraphone currents are then amplified 
by means of a three-stage audion ampli- 
fier, connected to a loud-speaking tele- 
phone as shown. Thus it has become 
possible for a number of physicians, in 
fact, a whole roomful of them, to listen 
to the heart beats or respiration of a pa- 
tient, even tho the record of these sounds 
may have been taken a thousand miles or 
more away, and the steel wire shipt by 
mail or express to the experts for diag- 
nosis of the case. 


Popular Astronomy 


By ISABEL M. LEWIS, M. A. 


UR solar system is moving thru 

space, the relative positions of 

the sun and its encircling plants 

being unaffected by the transla- 

tion of the system as а whole. 
As a result the various planes describe 
paths thru space having the form of 
spiral or corkscrew curves, while the sun, 
the center of the system. is moving, ap- 
parently, along a straight line. 

The rate at which we are traveling thrü 
the sidereal system to which our sun be- 
longs is about twelve miles a second, one 
million miles a day, or four astronomical 
units a year, the astronomical unit being 
the distance from the earth to the sun, or 
approximately ninety-three million miles. 
In one year, therefore, the 
sun advances a distance 
equal to twice the diameter 
of the earth's orbit. 

How far have we traveled, 
one may ask, since the pre- 
Cambrian or earliest geo- 
logical period of at least one 
billion years ago, whither we 
are going and how long will 
it be before we reach our 
journey's end, if indeed 
there is an end to this mys- 
terious journey upon which 
we have embarked ? 

The latest astronomical 
evidence seems to indicate 
that the system of stars to 
which our sun belongs is 
far more extensive than was 
formerly supposed, that the 
Milky Way or Galaxy, 
crowded with countless 
stars, is some three hundred 
thousand light years in 
diameter, instead of about 
thirty thousand, as was for- 
merly supposed, and that it 
plays the part of a sort of 
equatorial region in опе 
enormous spherical universe. 
Whether there are other dis- 
tinct systems of stars or 
universes shut off from our 
own by some medium im- 
penetrable to light we do not 
know. Toward the plane of 
the Milky Way, which is the 
fundamental plane in our 
system of stars, crowd the 
great majority of all the 
stars, including our own 
sun, and it is believed that 
the stars are distributed in 
this plane in a great spiral 
formation similar to that of 
a spiral nebula with a 
strongly condensed nucleus 
at the center and with spiral 
arms extending outward 
from this central nucleus in 
opposite directions. Along 
these arms it is believed the 
individual stars move to and 
fro toward and away from 
the central nucleus, which is 
believed to lie in the general 
direction of the star clouds 
of the Milky Way in the 
constellation Sagittarius. 

The small or dwarf stars, 
as they are called, of which 
our star—the sun—is one, 
are moving more rapidly 


than the giant stars of great About 16, 
mass an are a It Should B 
parently юше Ба 


drifting toward this more 
condensed center of the sys- 
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The Solar System is not mn 

the Con , the Sun with Its 
Years it Advances as Far Thru 
Remembered That Light Travels at the Rate of 186, 
The Illustration Above Shows That it Takes the Solar System Abo 15 
Years to Traverse a Like Distance, as That Represented by the 


OF THE U. S. NAVAL OBSERVATORY 


To the Center of the 
Universe in Eight 
Hundred Million 


Years 


tem of Sagittarius which has been placed 
by the investigations of Shapley and 
others at a distance of some fifty thou- 
sand light years from the present position 
of the solar system. The sidereal sys- 
tem itself is also rotating, it is believed, 
at a high velocity and moving onward 
thru space beyond, just as the solar sys- 
tem is moving onward within the sidereal 


@ SATURN 
@ MARS 
@ EARTH 


MERCURY @ ie 
z @VENUS 


@ JUPITER 


@ NEPTUNE 
@URANUS 


@ MARS 


@ JUPITER 


Ы e MERCURY 


@EARTH ) e VENUS 


[ SATURN 
( ШАД 


@ JUPITER 
€ VENUS 

© MERCURY 
@MARS 


@EARTH 


@ SATURN 


@NEPTUNE 





the Heavens, as Was Thou 
Space as Light 


Orbit of the Farthest Planet, Neptune. 
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system, taking its planet family along with , 
it, so that we have always a unit moving 
within another greater unit, and there is 
no such thing as a body absolutely at rest 
in space. 

Our motion thru space, we have said, 
amounts to twelve miles a second, four. 
times the distance from the earth to the 
sun, іп a year. Compared to the terres=~ 
trial velocities with which we are familiar, * 
this seems a tremendously high speed, but 
when we consider the distance to 
covered in journeying thru the universe it 
seems as if our sun is advancing at a 
snail's pace. It takes fifteen years for these 
solar system to advance a distance: 
equal to its own diameter, taking as the 
diameter of the solar sys-"" 
tem the diaméter of its 
outermost planet, Neptune. 
Of course the gravitational” 
attraction of the sun is 
powerful enough to control. 
bodies at a far greater -dissy 
tance than that of the planet 
Neptune, and the aphelia" 
points of many periodic 
comets lie far beyond Nep- 
tune's orbit, and for all wet» 
know to the contrary therë 
may be several trans-Nep- 
tunian planets at enormous, ^ 
distances from ‘the sung 
Measuring the diameter of 
the solar system by the exe - 
tent of the sun's gravita- 7 
tional attraction, s z^ 3 
centuries must pass before. 
the sun advances thru space!” 
a distance equal to this 
diameter. i 

After traveling for about 
sixteen thousand years our 
solar system d years our Ё 
far thru space as - 
travels in one year, but ihe 
takes four and a third years $: 
to travel to the solar systern > 
from the nearest star, so it ^ 
would take about sixty-eight 
thousand years for the € 
system to cover the same 
distance at the rate of four... 
astronomical units, or (місе pi 
the diameter of the earth's 
orbit, in a year. Assuming 
that one billion years have 
elapsed since the pre-Cam- 
brian days, when the earth 
had a surface crust but was 
not yet fitted to be the abode 
of life, then a little compu- 
tation will show that the 
solar system has traveled 
about sixty-five thousand 
light years since that ear- 
liest geological! period, or 
about one-fifth of the extent 
of the Milky Way, if the 
latest estimates of its extent 
are to be accepted. 

To travel from our pres- 
ent position in space to the 
center of the universe—if it 
is situated in Sagittarius, 
fifty thousand light years 
азау — would take about 
eight hundred million years. 
Our solar system is now 
located about half way be- 
tween the outer limits of the 
Milky Way and this central 
nucleus in Sagittarius, it is 
ће generally believed, and is 

drifting toward the center 
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Space, and , 


THIS CELESTIAL 
SPHERE MEASURES 


300,000 LIGHT YEARS ACROSS 


This Illustration Depicts the Latest Conception of Our Universe. 
its Equator. This Whole Universe Moves in the Heavens as Well, Carrying All Stars and All Systems With it. 
Most of the Stars Crowd in the Region of the Nebula, Which Seems to Be a Form of a Double Spiral With a Strongly 


Formin; 


Some 300,000 Light Years in Diameter. 


LOCATION OF OUR 

SOLAR SYSTEM. WE 

ARE DRIFTING SLOWLY 
TOWARDS CENTER OF NUCLEUS 


Our Universe Seems to Be in the Form of a Sphere With a Great Nebula—the Milky Way 


Our Universe is Now Thought to Be 


Condensed Nucleus at the Center, and With Spiral Arms Extending Outward in Opposite Directions. Our Own Solar System is Now Located About Half Way 


Between the Outer Limits of the Milky Way and This Center Nucleus. 


of the system. From the extremely 
short period for which we have obser- 
vations: of the sun's motion with respect 
to the stars, it is impossible to deter- 
mine whether our sun is moving along 
a straight line or in a closed orbit. 
From other considerations, however, it 
seems fairly certain that the stars are 
not moving in closed curves, but are 
drifting to and fro in or parallel to the 
plane of the Milky Way along spiral 
arms that originate in a central nucleus 
of closely condensed star clouds and 
branch out from this center of the system 
in diametrically opposite directions. 

The age of our sun and of the solar 
system is now believed to be of the order 
of one thousand billion years. Newly 
discovered facts regarding the source of 
the radiant energy of the sun show that 
we do not have to attribute its output of 
light and heat to gravitational attraction 

“alone, which would limit its age to about 
twenty million years, an absurdly short 


period within which to crowd all the 
great geological changes that have taken 
lace in the past history of our planet. 
he revolutionizing discovery that atoms 
of other elements are being built up 
from the hydrogen atom with a libera- 
tion of energy that is enormously greater 
than we would have dared to assume in 
our wildest speculations permits us to ex- 
tend the period during which the sun 
has been giving forth light and heat at 
its present rate to something like one 
hundred billion years. It is now believed 
that within the interior of the sun atoms 
of more complex elements are. being 
formed from: atoms of simpler elements 
with the release of inconceivably great 
quantities of radiant energy. It is known, 
for instance, that the energy liberated in 
turning a gram of hydrogen into helium 
is about five million times as great as 
would arise from burning the same 
amount of hydrogen in oxygen! 
-The one billion years that have elapsed 
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It is Slowly Drifting Towards the Center of the System. 


since the earliest geological days is but 
a comparatively short period in the his- 
tory of the development of the solar sys- 
tem. If in the past billion years we have 
traveled one-fifth of the distance across 
the sidereal universe it is conceivable that 
in the period of the development of the 
solar system prior to that time the sun 
and its attendants may have traveled 
many hundred thousand light years along 
the spiral arms of the Milky Way. An 
age of one thousand billion years would 
imply a journey of over sixty million light 
years for our sun, assuming that it has 
always moved at its present rate, which 
is doubtful, however, for in its days of 
maximum brightness, long before it con- 
tracted to its present state of a dwarf 
star, our sun probably moved far more 
slowly than it does today. Yet whatever 
its velocity may have been billions of 
years ago, we may feel certain that our 
sun has covered a distance of many mil- 
(Continued on page 1066) 





The Ninth Spool 


By CHARLES 5. WOLFE 


self with an effort visibly painful. 

Twitching lips and trembling hands 

spoke eloquently of nerves on the 
verge of a spree. I threw aside my book 
and the twang of Fenner’s banjo dropped 
to an almost inaudible strumming. Fingers 
moving nimbly over the frets, he arched 
questioning eyebrows at Davidson. 

The Chief answered the unspoken ques- 
tion with a gruff introduction. “Mr. Alva- 
rez Fenner,” there was, I fancied, not a 
little disgust in Davidson’s rumbling tones, 
“Mr. Alvarez is having domestic difficul- 
ties. He—” . 2 

Alvarez’s nerves slipped their “leash 
right then. The Chief's bass boom was 
drowned in a falsetto torrent. “My wife 
—she’s a gone—went—she’s a desert! 
She’s a fly with Senor Smeethson. Heem 
I will slay! Heem I will run thru! Heem 

The corners of Fenner's mouth were 
twisting into a grin. "If you've come to 
borrow the swords, Chief,” he began, 
sweetly sarcastic, "I'm—" 

Davidson cut in in hasty defense. “Oh, 
I know what your thoughts are, Fenner, 
and what you’re going to say. The fact 
that his wife ran away with Señor Smith- 
son isn't particularly our business. She 
can fly with a regiment of Smithsons if 
she wants to, and all she'll get out of me 


HE swarthy little man at the 
Chief's side was controlling him- 


is a few telegrams to neighboring author- 
ities. But that isn't all she flew with. 
She's a fly, as this guy says, with about 
twenty thousand doilars' worth of jewelry 
and a wad of money. And that is our 
business.” 

Alvarez leaped from sputtering incohe- 
rence into full eruption. “Yes! Yes!” 
he cried, while threshing arms strove to 
aid a badly handicapped tongue, “She’sa 
take diamonds -— pearls — the rubies! 
Froma my safe there is gone. буе — six 
— ten thousand dollairs — more — I don't 
know. She'sa ——” 

He became unintelligible. English, at 
the speed he was making, proved an un- 
manageable vehicle and he lapsed into his 
native tongue. Squealing out his wrath 
in a rising crescendo of fury, he fairly 
danced in rage. Twice Davidson made a 
tentative move toward the infuriated little 
foreigner, but each time Fenner shook his 
head warningly. And at last the storm 
spent itself. he torrent slowed, stum- 
bled, spluttered into silence. 

Davidson turned to Fenner. “Now that 
that is out of his system,” he said, dryly, 
"We'll get down to business. Mrs. Alva- 
rez, apparently, has eloped with Sefior 
Smithson — whoever he іѕ — апі has 
added insult.to injury by plundering her 
husband's strong box. 
yon with a routine case of this type, and 

know that it is out of your line alto- 


I hate to bother- 


gether. But this precious pair left nothing 
to betray théir destination and that’s why 
I'm here. The United States is big, you 
know. They may have slipped quietly 
over into the next county, or they may be 
going fast for the Coast. Or Canada. Or 
the Gulf. It puts me up against a needle 
in a haystack problem, and I’m in hopes 
that you may have some scientific method 
of locating eeing culprits worked out and 
waiting for trial.” 

Fenner tossed his banjo upon the table. 
“Tf they've left no trace,” he said, thought- 
fully, “They’ve made an unusually clean 
job of it. Try the railroad stations?’ 

Davidson looked pained. “Sure,” he 
said, heavily, in the tones of a man who 
will not deign to resent an implication of 
incompetency, “No good. If she left over 
any of the roads, she went so well dis- 
guised that the station agents, who all 
know her by sight, were unable to recog- 
nize her. Nobody seems to know just 
who Smithson is. At his lodgings they 
know nothing of his occupation or his 
antecedents. He’s been gone for a week 
— more or less. No one seems to have 
noted just when they last saw him. From 
their guessings I put it at about a week.” 

“And Alvarez? Had he no inkling of 
what was on foot?” 

Davidson chuckled. “Our friend here 
is the goat!” he guffawed. “It seems that 

(Continued on page 1058) 
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A War Invention Recently Disclosed to the Public by Thomas A. Edison, and Which Was Devised by His Son, is the Trench Destroyer Here Illustrated in 


Action. This Trench Destroyer Was Tested Successfully Under Actual Conditions Over a Large Tract of Ground, 

‘War Department, but the Armistice Was Signed Before it Had a Chance to Show What it Could Do. 

Fuse Set to Detonate After a Certain Elapsed Time, is Whirled at 
ments as if They Were Mere Cobwe 


Edison’s 


MERICANS know that Thomas A. 
Edison produced many important 
inventions during the World War. 

Recently while on a visit to his friend, 
Henry Ford, the well-known automo- 
bile manufacturer, Mr. Edison dis- 
closed a novel invention developed by his 
son, which took the form of a steel disk 
or wheel filled with explosives, which was 
rotated at very high speed and then re- 
leased and which device demonstrated its 
great value by mowing down barbed wire 
entanglements, tearing thru walls and 
trenches, and finally exploding, thanks to 
a time fuse attached to it, with such vio- 
lence that everything was leveled within 
a radius of 150 feet. 

“These disk destroyers were designed,” 
said Mr. Edison, “to be dispatched for the 
German trenches in order to clean them 
out before a charge, but we never got a 
chance to use them before the War stopt.” 


. When it Bursts it 


and Was 
A Hollow Steel Disk Filled with High 
ed on Its Axis, and then к re ey” it Tears Thru Barbed Wire Entangle- 
lows a Hole in the Ground Resemb 


to Have Been Adopted by the 
ives, and a 


& Giant Shell Crater. 


Son Invents Trench 


Destroyer 


Mr. Edison further explained that suc- 
cessful tests had been made with the disk 
destroyer on an island in the Key West 

oup. The steel wheel which was to 
orm a compartment for the TNT. 
or other high explosive, measured about 
3 feet in diameter and 6" in thickness. 
Around the edge was a steel rim made 
smooth and heavy, but it would seem ad- 
visable to place teeth around this rim, 
so as to more effectively cut thru barbed 
wire entanglements and fences. A time 
fuse which could be set to detonate the 
TNT. after a given number of seconds, 
served to explode the high explosive after 
the disk had travelled a predetermined 
distance. 

The steel wheel was arranged to be' 
held on the driving shaft attached 
to a Ford tractor motor geared to a 
high ratio. In this fashion, the disk was 


revolved at a tremendous velocity and when 
the speed had risen to 35, feet per 
second at the perifery, it was automati- 
cally released from the driving shaft by 
suitable clutches. In front of the tractor 
there was built a suitably inclined plane 
down which the revolving wheel sped 
with lightning-like velocity; from this it 
fairly 
now and then, like a young lion, as it 
hit a small hill or knoll. In some of the 
tests, the whirling disk travelled for two 
miles, cutting like a buzzsaw thru every- 
thing in its path, including in one case 150 
feet of wire entanglements, closely set, 
just as if they bad been mere cobwebs. 
It ate its way thru walls and other im- 
pediments until finally the time fuse ex- 
ploded, the charge blasting a mighty hole 
in the earth and killing every living thing 
within a goodly distance. 


How Much Mineral Do You Drink? 


When you take a drinf of water how 
much mineral matter do you swallow? Dr. 
W. W. Skinner and J. W. Sale of the 
Burcau of Chemistry of the Department 
of Agriculture have made an investigation 
of the amount of dissolved mineral mat- 
ter in the water supplies of seventy of 
the large.cities of the country. 

If you are in Oklahoma City, Okla., 
where the water contains the largest 
amount of minerals known, you will take 
in 12.1 grains with every quart. The in- 
habitants of Atlanta, Ga. enjoy water 
which contains the smallest amount, 0.2 
grain per quart. 
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February 
Practical Electrics 


Home Laboratory Switchboard. By 
H. Winfield Secor. 

New Vibration Galvanometer. 

Building a Battery Motor. By B. 
Francis Dashiell. 

Some Simple Electro-Chemical Ex- 
periments. By Raymond В. Wailes. 

Portable Electrically Heated Hyp- 
someler. By S. R. Winters. 

A Genuine "Rinktum" Motor. 
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Washington water has a comparatively 
small amount of mineral matter, only 1.5 
grains per quart. 

This is the first compilation of the fig- 
ures of mineral composition of the differ- 
ent drinking waters of our large cities, 
it was announced. The quantity of min- 
erals in water is of interest to physicians, 
travelers, ‘and certain industries which 
utilize processes influenced by the dis- 
solved matter. The dissolved mineral 
matter ordinarily consists chiefly of dis- 
solved limestone, together with smaller 
quantities of gypsum, common salt, iron, 
magnesia, etc. 


ew along, bounding thru the air - 
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The Psychic Lens 


By CARL S. WALLACE 


ITH fingers deft from It of 
practise, Lohr shook the plate 
loose from the restraining springs 


of the plate holder and flipped 

it into the developing bath. 
Gently rocking the little tray, he watched 
the creamy emulsion blacken and the faint 
tracery of outlines form under the magic 
touch of the chemicals. The red light 
of the darkroom was feeble, sickly, weird. 
By it the sides of the tray cast deceptive 
Shadows across the surface of fluid and 
plate, shadows that bewilder the novice. 
But, accustomed to the semi-darkness, 
Lohr followed closely the growing intens- 
ity of line, awaiting the instant of perfect 
development. 

Suddenly, with an oath of annoyance, 
he bent forward to a closer scrutiny of 
the plate. A little tc the left of the center 
of the negative a dim outline was form- 
ing, as yet a mere misty blotch. He knew 
that it should not be there. It meant a 
spoiled plate, and he was very anxious to 
have this picture perfect. 

Disgruntled, he watched sullenly as the 
blotch grew stronger, brighter. Then, as 
definite outline came, he gave a cry of 
surprise, of incredulous amazement. Ceas- 
ing his methodical rocking, he brought 
the tray closer to the glowing red bulb, 


“Holding the 


the Graceful Outlines of Miss Meredith's Figure. 


ping Glass Between His Eyes and the Light, He Stared Stupidlv. Charmingly Вас 
A Little to the Left of Her, Almost as Sharply D 
And When He Had Made That Exposure There Had Been No One Else in the Camera's Foc }! 


expecting to find himself the victim of an 
illusion. Surely he was being deceived 
by a queer prank of shadows! 

The stronger light seemed only to verify 

his first impression. With a muttered im- 
poen he jerked the plate from the 
ath and dropped it into the hypo. Im- 
patiently he waited during the brief in- 
terval necessary to render the negative 
impervious to strong light. Then he 
switched on the white incandescent. 

Holding the dripping glass between his 
eyes and the light, he stared stupidly. 
Charmingly backgrounded by the strip of 
country road he discerned the graceful 
outlines of Miss Meredith's figure. A little 
to the left of her, almost as sharply de- 
fined, stood another female figure, equally 
graceful. And when he had made that 
exposure there had been no one else in 
the camera's focus! 

A long moment he gazed at the image 
of the intruder. Then he carefully slid 
the plate back into the fixing bath and 
sank into the one chair his darkroom 
boasted. Mentally he reviewed in detail 
the circumstances of the exposure. Made 
only that afternoon, the events were quite 
clear. He had taken pains in posing Miss 
Meredith, for the picturesque bit of coun- 
try road had appealed to ‘him, had cried 
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out for an artistic rendition of the human 
figure that'was to embellish it. He had 
wanted her to seem as if she belonged 
to the scene, he wished the surroundings 
to indicate a definite reason for her pres- 
ence, to blends his subject and her en- 
vironment into an harmonious whole. It 
had been tedious work, and he recalled 
the many focusings and changes. Théy 
had been uninterrupted. He was quite 


sure that no one had past before the. 


camera prior to exposure, and the shutter 
had been closed before he slipped the plate 
holder into place. 

There had been spectators. Three giria 
from a nearby farm no doubt, had 100! 


on with interest during the posing. But. 


they had stood well to one side. He re- 
membered making sure that they were 


well out of the field of view before he 


had pressed the bulb. At no time, in 
fact, had they been within range of the 
camera's lens, and he remembered how 
grateful he had been for their silence and 
unobtrusiveness. There had been no 


glittering wall, nothing to play the mirror. 
It was impossible that h 
graphed a reflection. 
The theory of double exposure occurred 
to him, but he was forced to quickly dis- 
(Continued on page 1087) 


e had photo- 





dad by the Strip of Country Road, He Discerned 


Ai\cther emale Figure, Equally Graceful. 
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Ten Million Horse-Power 
a Pebble 


Picture Above Shows Nitrogen Atom 
(Three Positive Suns and Three 
Negative Planets) in a Field of Elec- 
tronic Hail. New Atoms Are Born 
When Some of the Electrons Are 
Knocked Out of Their Orbits, as 
Shown in the Picture at the Right. 
Several Things Happen in an Evacu- 
ated Glass Tube, Such as Shown 
Below at Right, When an Electric 
Discharge is Past Thru it. The Illus- 
tration Herewith Shows the Bursting 
of Atoms in a Cathode Ray Tube Due 
to Collisions of Free-flying Electrons. 






the end of 
century, the 
physicist Sir 
Oliver Lodge, made 
public the astonishing 
theory that all ethereal space 
was filled with energy to the 
bursting point, that every cubic 
centimeter of space contained 
about 40 billion horse-power 
hours of energy. The theory 
remained a theory, upheld by 
some scientists and contested by others. 
The century came to an end, and 
brought with it the discovery of radio- 
active substances. The subtle researches 
of Mme. Curie, of Rutherford, and of 


OWARDS 
the last 
English 


‘ other scientists, showed that a gram of the 


new mysterious element, radium, in the 
course of its changing into common lead, 
gave out the enormous quantity of 3 mil- 
lion horse-power hours in the form of 
heat and electric radiation. Here one 
came suddenly against a definite quantity 
of energy of the same order of magnitude 
which Lodge had predicted. 

If the sun contains proportionately as 
much radio-active substance as the earth, 
the riddle of its inexhaustible radiation of 


. energy undiminished for thousands of 


years, is solved. For then the heat of the 
sun would be born new every hour after 
the emanation of the material into noth- 
ingness; and all theories of an approach- 
ing cooling of the sun, and of an accom- 


'panying freezing of the earth, with the 


death of mankind by coid, would fall 
away. 

The investigation went further. It 
touched upon the physical basic relations 
of space and time, and produced in the 
first ten years of the new century the rela- 
tivity theory, linked with the name of 
Einstein. 
` The basic laws of the relations of 
energy and material go into the wider and 
greater law, according to which energy 
and matter are only various forms of 
some unknown third entity. Matter can 
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disappear from the world without leaving 
a trace and turn itself by a fixt law of 


proportion into anything. Energy can 
convert itself again into mass. A gram 
of any given mass, it may be water or air, 
it may be sand or garden earth, accord- 
ing to the new theory, must, on disappear- 
ing from this world, leave an amount of 
energy of 34 million horse-power hours; 
and another riddle of the world approaches 
its solution. What becomes of the incon- 
ceivably great amount of energv which the 
many thousand suns of our milky way 
ceaselessly radiate into endless space? We 
are face to face with the possibility of an 
answer. Somewhere in endless icy dis- 
tance the ener will again turn itself 
into matter, perhaps forming itself into 
luminous spiral nebulae evolving new 
world systems. Increasing knowledge 
solves the hitherto unsolved riddles of the 
world. The atom, so long regarded as 
the smallest and indivisible particle of mat- 
ter, reveals itself as a complicated. struc- 
ture, a complete sun and planet system of 
incredible smallness. An electron which 
is a quantum of negative electricity rotates 
about an elementary quantum of positive 
electricity, and we then have the hydro- 
gen atom. The electron whirls around its 
central star six billion times in every sec- 
ond, bound to it by enormous stress. Ever 
more complicated and more involved as 
these endlessly small world systems be- 
come, the greater the atomic weight of 
the matter involved in them is. Hundreds 
of planets, in dozens of orbits, whirl 
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Miniature Atomic Worlds in the Mak- 
ing Would Be Seen by the Scientist 
if He Had a a Sufficiently 
Powerful to View the Electrons and 
Nuclei of Atoms as They Collide and 
Whirl Around Their Orbits at Terrific 
Velocities. The Picture Above Shows 
the Formation of a New Element or 
a Helium Atom, Due to a Positive 
Particle and a Negative Carrier or 
Electron Being Knocked Out of Their 
Orbits in a Nitrogen Atom by Elec- 
tronic Bombardment; the Result Now 
Being a Helium and a Hydrogen 


Atom. 
around the positive central 
system of the atom of ura- 


nium. The structure is here 
so complicated that it does not 
remain stable, but in the course 
of millions of years grows sim- 
pler by the shooting out of sin- 
gle suns. This gives us the 
spontaneous breaking down of 
these radio-active substances, 
in virtue of which atomic 
energy is set free in what was 
formerly termed colossal quantity. 

But what means do we possess to get 
control of this enormously powerful 
source of atomic energy for our own de- 
sires and uses? If the hypothesis is cor- 
rect, then free electrons which one directs 
with approximately the speed of light 
against the atomic world systems, must 
bring about a catastrophe, such as a swarm 
of great comets would cause which sud- 
denly burst into our sun's orbit. Single 
elementary quantums must be torn out 
of the system, just as an enormous comet 
would draw the earth or Jupiter out of 
its orbit, and might carry it off with itself. 

That is the conclusion of theory, and 
experiment has wonderfully confirmed it. 
In the evacuated cathode tube the atomic 
structure of nitrogen has been broken 
down into the simpler system of hydrogen 
and helium. The atomic structure of 
chlorine has been broken down into two 
new hitherto unknown atoms. So far 
have we gone to-day. We only hope that 
our age will find the way which leads 
from the first breaking down of an atom 
by accident to the definite control and 
utilization of the new sources of energy; 
a supply of energy which a handful of 
dull, worthless stones broken into noth- 
ingness gives us may amount to hours of 
horse-power, for which to-day  hun- 
dreds: of miners must break down coal 
for months at a time in danger and dark- 
ness; a world in which energy in excess 
is at our command. (Excerpted frem 
"Die Wocke.") 


















Don’t Touch Elec- 

tric Fixtures 

on a Register or 

Touching Plumb- 
ing. 


Any Hot Coals or 
(1) Embers Present, as 


Hollow Ice-box Walls, if 


They Leak Air, are Best Lighting Oven 
Filled With Cork, Char- Burners, or the 
coal, Etc. Door Жаз be 

Blown Off. 

















Néwesepero or the Don't Place Kero- 
Special Paper Blank- sene or Gasoline 
ets Now" Available Cans Near a Stove; 
Will Keep Ice Much Heat Causes Gas to | 
Longer is Or- Form, Bursting the 
dinarily the Case. Can. 










Don't Put Kero- 
sene Oil on Fire 
ile There are 


the Stove May Ёх- 
plode. 


Open Gas Range 
Doors Before 


Use Flashlight 

Around Autos. A 

Lighted Match May 

Cause the Loss of 

Your Car, or of Your 
Life. 











Don't Use 








Never Throw a 
Wire Over an Elec- 7 


Dirt, or Car- tric Line. Even a f 
bon Tetra- Wet Kite String 
chlorid. 


in contact with a ees — 
s Voltage Line Em pm7 
Dangerous. > —— 
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Don't Use Bichlorid of Mercury to 
Wash Cut. Coat with Collodion First. 













Don't Touch Electric 
Fixtures While in a 
Bath-tub. The Wa- 
ter Gives Good Con- 
ductivity with a Con- 
sequent Severe 
Shock. 
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Science 


By H. WINFIELD SECOR 


ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


N the accompanying illüstrations some 
ordinary yet frequently disregarded 
scientific facts, which concern our 
daily life are vividly shown. How 
many times have you heard the ad- 
monishment not to potir kerosene oil on a 
stove fire? Dozens of times possibly, but 
if you are the average housekeeper, you 
will always try it "just once more.” If 
you must put kerosene oil on a fire, care 
should be taken to pour out a small quan- 
tity, not more than a tablespoonful in a 
cup or can, and this may be thrown on the 
paper and kindling, but always before the 
fire is lighted. Danger from pouring 
kerosene upon a fire is caused usually in 
one of two ways: either by throwing too 
much kerosene into the fire, which will 
cause the lids to be blown off, starting a 
conflagration, perhaps, by throwing the hot 
brands or coal on the floor; or again, the 
oil may ignite when poured from the 
spout of the oil can, and follow up the 
spout, and before one knows it the can 
may explode, due to the heat and gas 
formed within the can, and the clothes 
catch afire. Put the oil on first, if you 
must use it; but use a small quantity, 
poured from a cup. Keep the oil can at a 
distance from the stove at all times. 


HOW NEWSPAPERS REDUCE ICE BILL 


As a matter of economy it is well to 
know that a cake of ice may be made to 
last from two to four times as long as it 
does normally, by wrapping newspapers 
or other paper around it. Several thick- 
nesses of paper will serve to keep the air 
currents away from the ice, and this helps 
admirably, especially in the case of a 
poorly insulated ice-box, or one that has 
no cork or felt filling or tight air pockets 
surrounding the ice chamber. If the ice 
is to be kept in an open container, such as 
a tub or boiler, it should be wrapt all 
around tightly, but if it is to keep victuals 
cold in an ice-box, then the paper may be 
placed over the top and sides only. There 
are paper ice blankets now on the market 
sold for this very purpose of improving 
the economy on the household ice bill. 


HEAT NEAR GASOLINE TANK 


DANGEROUS 


Gasoline as well as ether, kerosene, 
et cetera, are more or less dangerous and 
liable to form gas and ignite, or if the 
vapor mixes with the air they may explode 
in their container, if a certain amount of 
heat is applied to these containers. It is 
dangerous for one thing, to place a gaso- 
line can behind or near a stove. If the 

e throws a considerable amount of 
eat, there may be a sufficient amount of 
gas formed in the gasoline can by vapori- 
zation of the gasoline to ignite. Most peo- 
ple do not understand why gasoline is so 
liable to catch fire without an open flame 
or extreme heat in its vicinity, but a little 
experimenting will soon convince them 
of the prolific vaporizing faculty of gaso- 
line, just to mention this one liquid. 

The writer remembers seeing a striking 
example of this, when a piece of cotton 
waste soaked with gasoline, was ignited 
by an electric spark three feet away. The 
explanation was, of course, that due to a 
draft of air blowing thru a window over 
the gasoline-soaked waste, the gasoline 
started to vaporize and formed an easily 
ignitable mixture with the air, so that 
when the spark was struck the piece of 
waste immediately jumped into flames. 
The waste was picked up with two long 
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sticks and thrown out of a nearby window. 
This instance took place in an electrical 
repair shop situated alongside of a police 
station. Five policemen were sunning 
themselves in the narrow street running 
between the shop and the police station, 
when the blazing waste was thrown out 
of the window, and it landed right in 
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$50.00 ELECTRIC ICE SKATE 
CONTEST POSTPONED 


The $50.00 prize contest described .at 
length, with illustrations and details in our 
January number, has had to be postponed as 
to the closing date, for the reason that none of 
our readers have been able to get the mater- 
ials together and build the complete pair of 
electric ice skates. 

We are, therefore, postponing the closi 
date of this electric ice skate contest un 
March 20th, which will give ample time to 
build the skates and try them out. We want 
to hear how you make out with them as 
regards the speed and the size of motor and 
storage battery employed. The first prize in 
this contest is $35.00 for the best set of 

otographs and short article of 300 words or 
less, showing how the builder constructed the 
skates and telling the results obtained with 
them. A second prize of $15.00 will be paid 
for the second st article. The skates 
must be full size, as mentioned in our an- 
nouncement in the January issue, and not a 
small model affair. Address all manuscripts 
to EDITOR, ELECTRIC ICE SKATES. 
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front of them. There was some scramble 
for the door on the part of the policemen, 
and they probably thought at first that it 
was a bomb or something about to explode. 

There is not as much danger, of course, 
with kerosene, which.vaporizes much more 
slowly than gasoline, except under certain 
conditions. tt is very dangerous to have 
a flame near ether, as it vaporizes quickly, 
and alcohol is also a prolific vaporizer, as 
you have probably noticed when rubbing 
this liquid on the muscles of the arm or 
over the hand, for rheumatism, etc., when 
the rapid evaporation of the alcohol into 
the air caused that extremely cold feeling. 


WHY SOME ICE-BOXES ARE 
WORTHLESS 


In one of the accompanying illustrations 
the trick of improving ice-boxes by filling 
the space between the inner and outer 
walls of the ice compartment with char- 
coal, cork, sawdust or mineral wool, is 
shown. Some of the better class of ice- 
boxes to-day are made with hollow air 
pockets surrounding the ice compartment, 
but these must be absolutely air-tight to 
be of any value. The writer remembers 
distinctly several ice-boxes which he had 
experience with, which were notorious 
ice wasters, and upon investigation the 
reason proved to be that they were cheaply 
built with alleged air pockets, and these 
were not air-tight at all, permitting the 
warm air from the room to seep thru them, 
which, of course, helped to melt the ice 
at a very unhealthy rate. This trouble 
was overcome by removing the wooden 
top strips covering these pockets, and fill- 
ing the same with one of the aforemen- 
tioned heat insulators, such as granulated 
cork, sawdust, etc. The better class ice- 
boxes of to-morrow will be made undoubt- 
edly with vacuum pockets, thermos bottle 
fashion, surrounding them, when a cake 
of ice will last about four times as long 
as it does now. 

There are some very interesting ice 
chests and ice-cream containers now being 
built by an American concern, in which 
balsa-wood, which is a much better heat 
insulator than cork, is employed. The 
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balsa wood surrounding the ice-cream or 
ice compartment, is 4 to 5 inches thick, but 
not heavy for it is considerably lighter 
than cork. The balsa wood ice-cream con- 
tainer does not require any ice. 


DANGER WITH GAS STOVES. 


Gas ranges and stoves are used by the 
thousand all over the country, and now 
and then one hears of an accident with 
one of these heating and cooking devices, 
which could have been avoided with a 
little care and forethought. One of the 
accidents with which the writer has fre- 
quently come in contact, is that where the 
oven of a gas range has exploded, blow- 
ing the door or doors off the hinges, and in 
one case, knocking down the lady who 
had lighted the stove. Now how did this 


accident happen, you ask? Very sim- 
ply. Instead of taking the  precau- 
tion to first open the door, when 
the odor of gas would have been 


instantly detected, this was not done, 
and the lighted match was applied to the 
pilot or starting burner, from the outside 
of the range. Unbeknown to the operator, 
one of the oven burner valves had become 
partly turned on and the oven had filled 
with gas. When the pilot burner was 
lighted, this ignited the mixture of air 
and gas in the oven, with the resulting 
explosion. The safety maxim here is “to 
open the door and leave it open for a few 
minutes, before lighting the oven burn- 
ers”; or it may be left open while light- 
ing it for that matter, and closed after- 
ward. 

Some people always light gas stoves or 
gas radiators in such a way that there is a 
loud boom! which scares them half to 
death, and in some cases a flash of flame 
leaps from the heater or stove, and may 
even set their clothes afire. This is in- 
variably caused by bone-headedly turning 
the gas valve on and allowing the burner 
chamber to fill with gas, before applying 
the lighted match. The lighted match 
should be applied thru the ignition hole at 
practically the same time the valve is 
turned on, when there will be no explo- 
sion. The writer never has any trouble 
once in a hundred times by following this 
rule. Sometimes this popping back will be 
caused by the air mixer being out of 
adjustment. 


CONCERNING STOVES IN AUTO 
GARAGES 


Practically every owner of an automo- 
bile has been cautioned by those who are 
in a position to know, not to use or have 
an open flame of any kind near the car, 
for the reason that there may be, and 
usually is, a slight amount of gasoline 
vapor present, which may ignite. It is 
dangerous, therefore, in the first premises, 
to have any kind of open flame, such as a 
coal, oil, or gas stove in a garage, espe- 
cially in a small garage, and then trust 
this stove over night. Some people do it 
and get away with it, including quite a 
few of the writer's friends, but it is a 
ticklish business, especially when no fire 
insurance is carried on the car. Even 
electric heaters are dangerous in a small 
garage if left on over night, unless it is 
one of those carburetor and engine heat- 
ers, which do not glow red, but whose 
heating coils remain dark. 

If it is desired to use a 400 or 600 watt 
electric reflector heater, the danger of 
igniting any gasoline vapor from the in- 
candescent. heating coil in the focus of the 

(Continued on page 1086) 
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This Article on Gas Turbines by Prof. Sloane Will Undoubtedly Be of Great Interest to Our Readers, As Very Little Has Been Written on This 


understood Engine. The Gas 
of Gas Turbine, Which is More Like a Toy than 
Simple Explosion Type Gas Turbine. 
Steam Jet, While 





Anything Else. 
Fig. 4 Shows the Combustion 
ig. 6 Shows a Combustion Chamber, Traversed by Boiler Water Tubes Generating Steam to Feed 


urbine Operates With Natural or Artificial Gas, or Else With Gasoline, Properly Va 
Fig. 2 Shows a Turbine Operated by Hot Air. 
vodine Turbine. 


hamber and Inlet of the Kara’ 
Variation of This Gasoline Turbine Jet. 


rized. Fig. 1 Shows a Very 3 
Fig, 3 Illustrates the Dischitge Nozi 
ith 

ig. Т 





ig. 5 Shows Gas Turbine 
hru an Auxiliary Jet. 


How Gas Turbines Work 


Prof. T. O'CONOR SLOANE, Ph.D., LL.D. 


OVERS of the old time history of in- 
vention in tracing back the develop- 
ment of the steam turbine refer to 
to the old smoke jack, which was 

the horizontal windmill installed in a 
chimney and turned by the uprising 
draft of air. This is assumed to be a sort 
of gas turbine. It was used in old days for 
turning the spit, when meat was roasted 
instead of being baked as is usually done 
nowadays. Then we come down to some- 
thing more tangible in the shape of John 
Barber’s English patent of 1791. Like 
many English patents it is rather hard 
to understand, and the drawings are not 
very good, but it is taken as representing 
the first patented gas turbine. Then we 
come to Dumbell’s gas turbine of a some- 
what later date, shown in Fig. 1, which 
in a way resembles the smoke jack. The 
picture shows a rotating horizontal mill 
wheel or drum with a multiplicity of 
wings on its perifery to be acted on by 
the draft from the fire. Above the fire 
he has a boiler in a sort of sand bath 
arrangement of no particular utility from 
the present-day point of view. 

Coming down to more modern times, 
the diagram Fig. 2 shows the elements of 
a turbine actuated by hot air. The pump 
at the bottom pumps air thru the tubular 
boiler-like structure F. Within this is a 
furnace, so that a cubic foot of air pumped 
into it emerges as several cubic feet of 
air from the top. The blast whirls the 
turbine around and then goes into the 
furnace surrounding the tubes, and in the 
furnace heats and burns a combustible 
which may be oil or may be a solid fuel. 
This, however, is hardly the conception 
of a true gas turbine. 

Fig. 3 shows the discharge nozzle of a 
simple explosion type уаз turbine. This 
is a very curious machine. Gas and air 
are past into the chamber E, and are ex- 
ploded by a spark between the electrodes 





I. The hot gas from the explosion rushes 
out, blowing against the turbine, whose 
wings are indicated at W. The wheel 
whirls around and at the end of the ex- 
plosion a slight vacuum is created by the 
inertia of the outrushing gases. This 
draws air and fuel by inspiration into 
the chamber E, from their respective pipes, 
and another explosion takes place, fol- 
lowed by a slight vacuum. The pressure 
is supposed to be about five pounds to the 
square inch above, and the vacuum about 
one pound below the atmospheric pressure. 
It is said that this turbine will give thirty- 
eight explosions a second, and as much 
as 12,000 revolutions per minute are as- 
signed to the wheel with a periferal speed 
of 258 feet a second. Its efficiency is put 
very low, less than 3 per cent. Yet in 
the descriptions of it one can read be- 
tween the lines that it appeals to the 
engineer. Its utter simplicity and absence 
of any pumping arrangement, and its auto- 
matic action, are quite impressive. 

Another construction of combustion 
chamber and inlet is shown in Fig. 4, the 
Karavodine explosion chamber. and Z 
are the inlets for fuel and air, and at X 
is indicated the water jacket. This, with 
the turbine wheel, also works automatic- 
ally, the valve D rising and falling as 
required. 

The more practical type of turbine in- 
cludes a pump to force air into the com- 
bustion chamber and some arrangement 
for introducing the fuel, usually also a 
pump. The combustion chamber gets red 
hot, and if cooled by a water jacket will 
produce steam, and one of our illustra- 
tions, Fig. 5, shows the combustion cham- 
ber with its jet T and water jacket re- 
ceiving cold water thru the pipe as shown, 
and delivering steam thru the receptacle 
C, whence it is blown upon the wings of 
the turbine so as to economize that much 
energy. 
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A variation of the above is shown in 
the next cut, Fig. 6, where the combustion 
chamber is traversed by tubes a, which 
arrangement virtually constitutes a water 
tube boiler, and which delivers steam thro 
the jet !' upon the wings of the turbine 
A further variation on this theme is showr 
in the jet in the next picture, Fig. 7. 
where the hot gases from the turbine are 
made to traverse the outside of a serpen- 
tine boiler, generating steam therein which 
blows against the wings of the turbine in 
front of the gas blast. 

It is fair to say that the problem is yet 
unsolved. Many turbines have been con- 
structed, but none have come into very 
extensive use as yet, and the field for 
invention still lies fallow. For mam 
years inventors have been striving to pro- 
duce the rotary steam engine, and lately 
have attained some slight degree of suc- 
cess. Years of work have brought the 
steam turbine really to perfection, and it 
is used on a very large scale for high 
powers. 

If one may venture to summarize the 
difficulties of the gas turbine, the result 
may be put in three or four division: 
The high heat is very hard on the wing: 
of the turbine, but by using high speed 
steel this trouble has been overcome tc 
some extent. The escaping gases after 
the combustion do not bear as favorable 
a ratio to the incoming air and fuel, as 
exists in the ratio of water to steam in 
the steam engine. A cubic inch of wate: 
pumped into the boiler of a steam engine 
will give hundreds of cubic inches of 
steam, the quantity depending on the pres- 
sure at which it is measured, but no suc 
favorable ratio exists in the case of the 
gas turbine. Therefore, one of the grez 
desiderata is an efficient rotary pump t 
force the air in. Finally, unless the ab- 
normally high heat of the explosion is 

(Continued on page 1075) 








Electric Desk 


Back in 1915 a man became 


dissatisfied with the service 
he was getting from his 
clocks. He had clocks of 


various kinds in his home, 
his automobile and his office 
—and they were as good 
Кык c кч ыш манына инн | 


Two Views at Right Show New 
Electric Desk or Library Clock of 
Small Size Which is Operated From 
a Flashlight Battery. The Clock 
Comes in Different Styles From 
$35.00 Up, But it Requires No Wind- 
ing, s to the Dry Battery 
ich Lasts One Year or More. 
It is Also Supplied for Autos to 
Operate From the Car Battery. 





clocks as he could buy. The largest cause 
Íor dissatisfaction was the ever-present 
necessity for winding—some needed it 
each day—but they all ran down some- 
tifnes This man happened to be A. E. 
Keith, the inventor of the automatic tele- 
phone and a world famous electrical 
genius. He made a clock that not only 
needs no winding, but which keeps re- 
markably accurate time. As his experi- 
ments progressed he not only did away 
with main springs and their tempera- 
mental troubles, but he eradicated the 
bugaboo of isochronal adjustment. This 


Had Your 


Mr. Hobart 
Reese, of 
Washington, 
D. C, has 
gained con- 
sidera- 
ble fame for 
himself by 
the remarka- 
ble likeness- 
es of famous 
people which 
he hammers 
out on his 
typewriter. 
Mr. Reese 
would make 
an able de- 
tective, 
wouldn't he? 
He could 
type a like- 
ness of a 
visitor on 
his machine 
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is the adjustment for the varying power 
supplied the movement by the main 
spring—strong when fully wound and 
gradually diminished-to nothing when the 
spring is completely unwound—the most 
difficult to make. 

Mr. Keith simplifed the entire move- 
ment—made it foolproof, tested it thoroly 
in his laboratory, and then put it in a 
medium priced car in everyday use. That 
car during the next five years covered 
100,000 miles of city and country roads 
and was subjected to the strain of long 
tours. The clock kept running—kept ac- 


and Auto Clock 


curate time—without winding 
or attention, and other models 
have proved equally perfect 
in other cars. 

The high-grade jeweled 
watch movement is remark- 
able for its accuracy. The 


СА 


Wonderful Model of Ocean Steam- 
ship Below at Left is Built All 
of Straw, and is Over 6 Feet in 
Length. It is Valued at $5,000. 

€————— 9 
At Last We Have the All Metal 
Airplane Propeller, and it is, More- 
over, Reversible, So That Planes 
Can Be Stopt in a Short Distance. 


automobile models secure their electric 
current from the car battery, while the 
other models contain a small dry cell 
sufficient to operate the movement for 
over a year, when they are easily re- 
placed at a very low cost. The amount 
of current required is so small that it is 
impossible to measure it with ordinary 
laboratory instruments. 

Briefly, the electric mechanism operates 
as follows: 

The current in all models except the 
automobile clock is supplied by a dry 

(Continued on page 1068) 


Portrait Typewritten? 


The Latest in Portraits—Typed While 
You Wait, as it Were. President 
Harding, Mary Pickford and Douglas 
Fairbanks Are Shown in True Likeness 
Here in Mr. Hobart Reese's Novel 
Creation—Typewritten Portraits. To 
Analyze These Pictures Use a Mag- 
nifying Glass sores the Letters 
sed. 
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unbeknown 
to the party 
beiore him. 
The three 
celebrities 
shown to the 
right are 
President 
Harding, 
Mary Pick- 
ford and 
Douglas 
Fairbanks, 
respectively. 
It is a little 
difficult per- 
haps, at first, 
to believe 
that an ordi- 
nary type- 
writer could 
be used to 
turn ovt 
such a por- 
trait. 





Starting Autos in Cold 


Weather 


PET-COCK SOLDERED 


TO BOTTOM OF 


FUNNEL AND DRAIN- 


INC AWAY FROM 


CARBURETOR 
, , 


CARBURETOR 
FIRST AND 
ALWAYS 


, 


© 


PRIMING 
SPARK PLUG 


.9 


UI 


* 
ORDINARY HOSE CLAMP TO HOLD 
RUBBER PACKING IN PLACE 
BETWEEN FUNNEL AND MANIFOLD, 


HOOD MAY BE COVERED WITH BLANKET 
АМО 100 WATT ELECTRIC HEATER USED 


! 

HOT BRICK, ELECTRIC 

SAD IRON OR 100 WATT 
ELECTRIC HEATER 


p 


"CHOKE" 
JUST BEFORE STOPPING 
ENGINE AT. NIGHT 


ECIAL , 
SKET 


ce iit! 


ON OVERHEAD 
VALVE MOTOR, 
"PRIME" WITH 


IF STARTER JAMS, 
ROCK CAR BACK AND 
FORTH : 


© 
POUR GASOLINE OVER PLUGS AND 


BURN 


5 TO IO MINUTES 





In Cold Weather, Even in the Spring and Fall, When the Damp, CHUJ Da s of Medium Temperature Are with Us, it is Often Difficult to Start a Gasoline 
5 as 


Engine. Several Useful Sugge 
or Stubborn Auto Engine are 


xn by reris ot Water Over Them and, 3—Keeping at Least the 


hich is Guaranteed to be Fire-proof 


ons Which the Author of This Article 

obably: 1—To Prime the Cylinders or Major Number of Them with Gasoline; 2 Ариу Heat to the Carburetor a 

ngine Warm Thru Cold Nights. There is a 

and Built Especially for Heating Auto Engines Thru the Night. A Radian 

Placed in Front of the Radiator for Half an Hour or so Before Startin , Will Heat the Radiator and Also the Engine, and Help to Start a Stu 

A Piece of Copper or m ( Gauze; No. 24 Gage, is Best Placed Over 
ti 


e Wire Guard, so as to Entirel 


ried Personally, Are Shown Above. 


he Three Best Tricks in Starting a Cold 
Intake 

ew Kerosene Heater on Market 
t 600- Watt Electric Heater and Сор т Reflector 
orn Engine. 


Enclose the Heater; no Gasoline Vapor Can Now be 


This Arrangement Corresponds to the Principle on Which the Miner's Safety Oil Lamp Operates. 


OME automobile engines are more 
stubborn than others to start in 
cold weather and with some cars 
it is quite a problem to get the 
engine started on a cold winter 
morning, particularly where the car has 
leaky valve stems and a poor or worn out 
carburetor, or badly worn cylinders. Some 
of the hints and ideas illustrated herewith 
will be found useful, as experience proves, 
even in the case of many new cars. 
Possibly one of the oldest tricks known 
to motorists in order to start a stubborn 
engine at any time, whether in cold or 
warm weather, is to ‘prime it. Some en- 
gines have priming valves or pet-cocks on 
them which can be opened and a little 
gasoline or ether squirted into these valves 
by means of an oil can. Where priming 
cocks are not provided and this method 
is found the best for a stubborn engine, 
priming spark plugs may be installed in 
the major portion of the cylinders which 
will enable some gasoline or ether to be 
injected into the cylinders for starting. 
They cost but little more than the ordinary 
spark plug. Engines having overhead 
valves may be primed by applying some 
gasoline or ether down over the intake 
valve stems. It is best after the engine 


has been started to put a little oil on the. 


valve stems as they may stick, the gasoline 


having the effect of cutting the grease and 
oil off again. 

Next we have in the bag of tricks for 
starting in cold weather, the panacea of 
applying heat to the carburetor or intake 
manifold. As the accompanying drawings 
show, there are several ways in which 
heat can be very effectively used to aid in 
vaporizing the gasoline, which will not 
vaporize when the carburetor and engine 
are cold, until the engine has run for five 
or ten minutes and warmed up. Pouring 
hot water over the intake manifold is an 
old dodge, and it is best to build a funnel 
around the intake pipe where it leaves 
the carburetor, so that this water can be 
retained and then emptied by means of a 
pet-cock, or else a piece of brass pipe 
should be soldered in the bottom of the 
funnel surrounding the pipe, so that the 
water drains off below the carburetor, 
and not one drop of it will get into the 
gasoline; it will raise some mischief 
if it does. An electric grid or quick-start 
vaporizer is supplied by one manufac- 
turer, current for the heating coils being 
supplied from the car storage battery or 
else from dry cells. This intake manifold 
heater is made in the form of a gasket 


about М” thick and is placed between the- 
flanges on the pipe connecting the carbu- - 


retor with the intake manifold, and the 
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bolts are then replaced and tightened up. 
Another kind of an electric intake heater 
is made in the form of a coil to surround 
the intake pipe, and this is likewise sup- 
lied with current from the car battery, or 
it may be designed to be operated from 
110 volts A. C. or D. C., so as to be sup- 
plied with current from the lighting cir- 
cuit in the garage. 

A standard electric carburetor and en- 
gine heater is available on the market 
which appliance consumes but 100 watts. 
This heater is designed to be used to keep 
the engine and carburetor warm thru the 
night in a cold garage, it being neces- 
sary to place two or three blankets all 
around the engine in order to retain the 
heat and cause it to accumulate and thus 
keep the engine compartment warm. A 
better way would seem to be, from the 
writer's experience, to place this electric 
heater (which, by the way, stays dark 
and does not become incandescent, which 
would make it liable to ignite any free 
gasoline vapor), alongside of the intake 
manifold just above the carburetor, and 
then to cover over the carburetor and 
heater with a piece of carpet, or, better 
still, asbestos cloth, in order to retain the 


heat more effectively. . : 


(Continued on page 1075) 











Snow Crystals 


HERE are in Nature a number of 

substances which form crystals, and 

it is very wonderful how exactly 

these crystals obey strict mathe- 

matical laws. The section of a 
quartz.crystal is a perfect hexagon, with 
the angles mathematically true. It is in- 
teresting to observe that the hexagon oc- 
curs elsewhere in Nature. It is present 
in great abundance and almost infinite 
multiplication in the combs of the bee- 
hive; the section of each cell is the hexa- 
gon. Again, if a man places the tip of 
the fingers together, holding the arms 
horizontally in front of him and keeping 
the hands straight, he will form the con- 
tour of a hexagon, an angle at each wrist, 
an angle at each elbow and an angle at 
each shoulder, and one theory is that it is 
by a simliar use of his legs that the bee 
gets the shape of the cell. 

Quartz crystals make one of the most 
beautiful exhibitions of hexagonal forms 
on a large scale, but almost everything in 
the way of crystallization on a large scale 
must yield in beauty to the almost micro- 
scopic snow crystals. These are formed 
by the freezing of water vapor. If the 


The Accompanying Six Photos Show Some 
of the True Wonders of Nature—Snow Crys- 


water vapor, which is really water in the 
condition of gas, is gradually cooled, it 
first forms a liquid which is simple water. 
On further cooling it forms ice, a solid. 
But if the vapor of water mixed with air 
as in our atmosphere is exposed to sud- 
den freezing, it passes directly from the 
gaseous to the solid state and forms snow. 

The first effect is to produce minute 
crystals, and these crystals consolidate 
very lightly and form the slow descend- 
ing snow flakes. When examined with a 
microscope, the crystals of snow always 
show the hexagon aspect, and long ago, 
under the microscope or magnifying glass 
were found to be most beautiful objects. 
They form little stars of quite elaborate 
design and surpass in symmetry and com- 
plexity almost any inorganic structure. 
They have long been a favorite object to 
be drawn by hand, but now photography 
is called in and the somewhat difficult 
operation of taking photographs of the 
fast vanishing crystals is often carried out 
quite successfully. The crystals are col- 
lected on a black card so that they can be 
seen, are sorted out, and good ones are 
transferred. to a glass slide for examina- 
tion under a microscope. 


The observer must be willing to work 
in the cold, for it is obvious that the least 
rise of temperature will melt the snow. 
He must not breathe upon the little stars 
of ice, for that of course would melt them. 
One or more are carefully disposed upon 
the glass slide with a feather; the micro- 
scope which is arranged for photography 
is focust upon it, and an exposure of some 
seconds to perhaps several minutes, ac- 
cording to the conditions of light, is given. 

The star-shaped crystals have six rays; 
if needles are formed, which sometimes 
happens in very cold weather, they end 
in six-sided pyramids; and if little ice 
flakes appear, which also form under some 
conditions, they too are subject to the law 
of the hexagon, and are six-sided. If the 
formation of the crystals has not been in- 
terfered with by any condition of the 
upper atmosphere, the little stars will be 
found to be perfectly symmetrical, each 
of the six radiating members correspond- 
ing exactly in shape with its companions. 
The extreme regularity of the flake, every 
specimen being an accumulation of crys- 
tals, is very remarkable. In the mineral 
world aggregations of crystals are very 

(Continued on page 1062) 


Snow Crystals Form Little Stars of Elab- 
orate Design and Surpass in Symmetry and 


tals As They Appear Under the Microscope. 

They Must Be Photographed, of Course, Out-of- 

Doors, or Else They Would Melt if Brought Into 

the House and the Beautiful Designs Would Be Lost. 

The First Effect in the Upper Atmosphere is to Produce Minute Crystals 


Complexity Almost Any Inorganic Structure. 

The Operator Must Not Breathe Upon the 

Little Stars of Ice, For That of Course Would 

Melt Them. One or More Are Carefully Disposed Upon the Glass 

Slide With a Feather; the Microscope Which is Arranged for Photog- 

raphy is Focust Upon It and an Exposure of Some Seconds to 

Perhaps Several Minutes, According to the Conditions of Light, is 
Given, and the Negative is Thus Secured. 


and These Crystals Consolidate Very Lightly and Form the Slow De- 
Scending Snow Flakes. "When Examined With a Microscope, the Crys- 
tals of Snow Always Show the Hexagon Aspect, and Long Ago, Under the 

or Magnifying Glass, Were Found To Be Most Beautiful 
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Figs. 4 and 8 Above, 
Show Respectivel 


Triple Top Carved Жой One Piece of 


Wood With a Pocket-Knife, and a Minia- 
ture Wooden Barrel Assembled Inside of a 
Wine Bottle. 


The Two Top Center Views 
Show Excellent Examples of Carved Wood 
Chains, the Lower Chain Representing Fig. 2 
in the Text. The Wooden Wind Mill to the 
Right is Fig. 1 of the Author’s Description 
and Represents a Very Fine Piece of Work, No 
Nails or Glue Being Used in its Assembly, 
Simply Locked Corner Joints. 


Carving With a Pocket-Knife 


In the Lower Row 
of Pictures, We 
Have at the Ex- 
treme Left Figs. 6 and 10 of the Author’s 
Text, Showing Respectively Glass Beads 
Assembled on Cross Arm in Bottle, and а 


One-piece Wooden Fan Opened Inside the Bottle. 
Center Cut Shows, at Top, Wooden Chain Whittled 
From Match (3) and Wooden Goblet (5) With Rings 


Cut From 


One Piece. The Two Photos Below 
With 


Figs. 7 and 9 Respectively, Show Pocket-Knife 


Blades Opened, Suspended 


From Cross Arm im 


Bottle; the Last Bottle Containing a Chinese Wood 
Puzzle Assembled Inside Mile Together/ With a Wooden 
г. 





Ву С. Е. WILLIAMSON 


HE boy of to-day is the expert 

mechanic of to-morrow, his pock- 

et-knife is the forerunnef of tools 

of greater scope and accuracy, 

and his first crude efforts may be 
the spark of genius that will later startle 
the world. The class of work shown in 
these photographs, is not carving in the 
usual sense of the word, but is more prop- 
erly designated by the word freak. Carv- 
ing tools or a dull knife would be equally 
useless, as the most of it requires a point 
like a needle and an edge like a razor. 
Any ordinary two-bladed medium-priced 
knife will do the work, but the small 
blade should be ground perfectly straight 
on both edges for about two-thirds of the 
length and very thin so it will not split 
the wood where it is thin. The big blade 
should have a straight cutting edge with 
the back rounded; any blade can be 
ground to this shape. 

The most suitable wood for this kind 
of work is any soft straight-grained wood 
having no hard streaks in it. For all 
around work and especially bent work, 
basswood is the best; for straight work. 
white and sugar pines, such as are used 
to make doors and window sash, are very 


good. 
While all of the work in these illustra- 
tions has been done with a knife, with-the 


os» Google 


exception of drilling small holes where 
necessary, a large part of it can be done 
quicker and better with other tools. Small 
saws, chisels and blades of convenient 
forms and sizes can be made from dress 
and corset stays by means of grindstone 
and files, while knitting needles and para- 
sol ribs make fine drills; flatten the end 
and file to size. Needles and the many 
kinds of hooks and other desired forms 
can be made from suitable sizes of wire. 
In drilling long holes, for the best results, 
fasten the drill and turn the wood. 

To make a needle out of a wire or dress 
stay, flatten and bend slightly at the point 
where the eye is wanted and file a notch 
nearly thru with the edge of the file, then 
bend the other way and finish. Smooth 
ше inside of the eye with the point of a 
nail. 

For roughing out the work, grasp the 
knife firmly with the end of the thumb 
between the first and second fingers out of 
the way of splinters, lay the work on the 
knee, the hand also resting on the knee 
with the blade almost flat and crossing 
the stick at a slight angle; hold the hand 
firmly and pull the stick. 

To use the knife for a turning lathe, 
turn the blade nearly straight up and 
down and with the hand still on the knee, 
turn the top of the stick towards the blade. 
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A few trials will demonstrate the idea. 
For heavy cutting use the big blade, but 
not to pry with. To cut a small tree or a 
board when there is no better tool at hand, 
take the knife in the hand with the blade 
towards the little finger and cut along the 
line where wanted. Cut lightly until 
started, then make another cut parallel a 
short distance away, with the point lean- 
ing towards the first cut. Go down with 
both cuts until the chip is all out. Make 
a third cut near enough so that the chip 
will come out easily and go to the bottom 
again. When about half way thru, turn 
the board over if possible and if you can 
bend it away from the blade a little it will 
help greatly. 

To do scroll work on thin wood, use 
the needle point. To demonstrate, take a 
piece of cigar box and push the blade in 
from the back of the work so that the 
point is just thru and in the line to be cut; 
work the handle forward and back in the 
line you want to cut, maintain a slight 
pressure, keeping the point on the line and 
you will soon get the idea. 


Solomon's Knot Puzzle 


To make this interesting puzzle which 
can be easily whittled out of wood, take 
six pieces of wood about 3$ inch square 

(Continued on page 1052) 


Shall I Take Up Engineering? 


By H. WINFIELD SECOR 


(CONCLUSION) 


Associate Member of American Institute of Electrical Engineers 


N engineering education always stands 
a man in good stead whether he may 
become associated as an employee, 
partner or owner, in his future years. 
And it is a well-known fact that a 
technically educated man will always get 
along better in any 
business, than will the 
man who lacks this 
technical training. The 
exacting requirements 
of the engineer's pro- 
fession will invariably 
develop his mind in a 
business sense, so that 
he will be able to figure 
on profits and sales as 
well as on buying costs, so that there will be 
a small chance of a loss. 





The Mining Engineer 


THE PRINCIPAL CLASSES OF 
ENGINEERING 


The six principal branches of the engineer- 
ing profession are perhaps the Electrical, 
Mechanical, Civil, Mining, Chemical, and 
Radio. The latter branch is one of the newer 
specialized departments and a man invariably 
has to be or should be a good electrical 
engineer, before he takes up radio engineer- 
ing, as the two are inseparably associated. 


THE ELECTRICAL ENGINEER’S WORK 


The electrical engineer, as might be ex- 
pected of course, specializes during his college 
work on electrical and allied subjects, but it 
is quite surprising to those who have not 
studied the list of subjects covered in such a 
course, how great is the amount of mechanical 
and other similar subjects, which the future 
"E. E." has to master. He should and 
usually does take up the German and French 
languages, as both of these are rich in engi- 
neering literature, and in many cases after 
his graduation he will find it useful to be 
able to consult the original technical papers 
publisht in foreign journals, реу іп 
German and French periodicals, and to read 
them completely; the excerpts publisht in the 
review columns of American or British 
journals not being of any great value, owing 
to their brevity and lack of details. 

It is surprising how many excellent elec- 
trical engineers one meets in his travels, who 
have graduated with the dezree of mechanical 
engineer. One reason for this is that some 
colleges and technical schools do not give an 
ЧЕ. E." course, but only an “М. E." course, 
the latter being very broad and comprehen- 
sive in the electrical subjects embraced. In 
conversation with Dr. Nikola Tesla, he has 
frequently mentioned the interesting fact 
that he graduated as a mechanical engineer 
and fartherinore, that the fundamental ele- 
ments involved in mechanics usually gov- 
erned his train of thought, when he started 
to develop some of his many electrical inven- 
tions, even including polyphase alternating 
current apparatus. Those who have studied 
mechanical engineering and physics will at 
once see that there is indeed a very strong 
bond of correlation between the two sciences, 
especially when we think of the wave-forms 
and vibrations occurring in the study of 
sound, etc. When studying or computing the 
harmonics for example, of a compound curve 
or vibration, it does not matter whether we 
study this from the electrical or mechanical 
point of view, the results will be the same. 


The electrical engineer should and usually. 


does have the opportunity to study steam 
power plant operation, either near the school 
at which he studies, or else at the school 
power-plant itself, as is frequently the case. 
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Among the subjects studied are water- 
power electric generating plants, the elements 
of telephone practise, the design and calcula- 
tion of electrical transmission lines, the lay- 
out and calculation of proper candlepower 
and number of lamps to be used in illuminat- 
ing residences, industrial plants and cities, 
as well. He must be thoroly versed also in 
the design and operation of dynamos and 
motors, transformers, the controlling ap- 
paratus for the same, electric railways, etc. 

The college educated engineer of no matter 
what branch of the science, is given a thoro 
course in mathematics thru algebra, trigon- 
ometry, geometry, and the calculus. One of 
the greatest boons to any engineer is the 
slide-rule for use in calculating any math- 
ematic values, computing costs, designing 
apparatus, etc., an instrument which saves 
many hours of time and relieves the mind of 
the tedium of multiplying and dividing quan- 
tities, which is really the work of a machine. 

When the electrical engineer graduates, he 
usually associates with some concern, where 
he can use his knowledge to good purpose. 
Some ''E. E.'s" gain their first practical ex- 
perience out in the open, building transmis- 
sion lines and erecting power plants; others 
make their first start in the designing and 
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: The future of electrical and radio engineers 
i is bright indeed, as Dr. Nikola Tesla pointed 

out in a recent interview with the author of 
i the present article. The question asked Dr. 
i Tesla was, “What are the chances toda’ 
= in the immediate future for electrica 
$ radio engineers"? And his reply was: 


“As regards the application of electricity, 
altho the development of late years has been 
proceeding at a bewildering pace, the future 
offers incomparably greater possibilities. 
Especially bright appear to be the prospects 
for wireless experts, if the art is permitted to 
expand freely and the enterprises are raised 
to a higher level and dignity." 


and 
and 
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drafting departments of electrical and 
mechanical manufacturing concerns. Fre- 
quently the junior engineer starts in at the 
drafting board, this work combining drawing 
and original designs, which gives quite a free 
rein to his ‘‘idea factory." From the drafting 
and designing departments the engineer 
advances to higher positions of responsibility 
and frequently his work merges into the 
business and executive activities of the con- 


cern. As will be seen, the technical man who - 


is ever alert and capable of bringing out new 
ideas is ingreat demand. ‘‘We can find fol- 
lowers," say the heads of business concerns, 
"but show us the men with initiative and 
originality." The electrical engineer b 

advancing himself in the concern with which 
he is connected, or by eventually developing 
his own private business, may increase his 
earnings to a very satisfactory degree. The 
writer knows several engineers who have 
established themselves as associates in the 
business concern with which they started, 
and who now caw a yearly salary of $20,000 
to $30,000. One of the most brilliant elec- 
trical engineei. of today in this country is 
Charles P. Steinmetz, chief consulting engi- 
neer to the vast General Electric Company 


interests, who it is said receives a salary in- 


excess of $100,000 per year. 


MECHANICAL ENGINEERING 


The curriculum or course of study in 
colleges and schools teaching mechanical 
engineering is closely akin to that given in 
electrical engineering schools. This is so for 
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many reasons, and as mentioned above, 
the mechanical engineer, who receives a 
goodly portion of electrical subjects in his 
course, is very likely to concentrate his 
energies, so as to materialize more as an 
electrical engineer than as a mechanical 
one. Usually the mechanical engineer stu- 
dent takes up in much greater detail the 
subjects more in line with his work, such 
as steam engines and their design, steam 
turbines, ships and their propelling ma- 
chinery, including engines and boilers, the 
design of steel-frame buildings, including 
an exhaustive study of the stresses and 
strains in steel columns, beams and trusses, 
etc.  Hydro-electric plants are usually 
studied also, as well as the engineering 
mechanics of locomotives and railway 
trains, and many other interesting and 
important subjects. 

The graduate mechanical engineer fre- 
quently takes his first job with a concern 
in his line, who may manufacture anything 
from a road-scraper up to a battleship. It 
is thus easily conceived that the “М.Е,” 
has indeed, as we might say, a large part 
of the world to conquer, and we meet him 
everywhere. We cannot help but think of 
his calculations and designs everytime we 
see a steam, engine or turbine operating. 
The high speed elevators which carry you 
skyward 30 or 40 stories in New York’s 
great skyscrapers are the result of the 
finest mechanical and electrical brains 
imaginable, and, are not the result of sim- 
ple rule-of-thumb design, as followed in 
our grandfather’s day so extensively. The 
opportunities for advancement in the me- 
chanical engineering profession are legion, 
as may well be imagined, and to a very 
large extent the emolument and honors 
accruing to mechanical engineers, the same 
as in other engineering branches, depend 
upon the integrity, initiative and industry 
of the individual. 


THE CIVIL ENGINEER'S FIELD 


Time was, and not so many years ago, 
when a civil engineer was usually looked 
upon in his community as the "boss sur- 
veyor," and that was about all he counted 
for, to many people. The magnitude of 
the engineering work ^ 
to be studied and ab- 
sorbed by the civil 
engineer today is in- 
deed very surprising, 
for, unlike many of 
the other branches of 
engineering, the “С. 
E." frequently has to 
do with the laying 
out of entire cities. 
Not only, however, is he concerned 
with the accurate surveying of the 
land and laying out of the streets 
and avenues, but farther than this he 
has a great deal to do with such things 
as water works, the design of water sup- 
ply systems of cities, the design and lay- 
out of sewerage systems. Aside from all 
this, the well read “C.E.” will be able to 
tell you whether or not you should build 
an electric central station at a certain 
locality, how much it will cost to develop 
a kilowatt-hour of electrical energy in 
dollars and cents, and many other surpris- 
ing things which a first glance at the man 
behind the theodolite would not disclose to 
your innermost conscience, if you did not 
know these things. 

Surveving is, we might say, the first 
"stepping stone" to the civil engineer's 

(Continued on page 1071) 





The Chemical 
Engineer 


" LOCOMOTIVE ENGINEER 
^ TO TOWER OR VICE VERSA 





TALKING 


=. - THRO FOG OR AT 








PREVENTING REAR-END OR 
HEAD-ON COLLISIONS 


* STATION IN LOCOMOTIVE 


= FAULTY BLOCK a 
SIGNAL AT “STOP” 


GREAT DIST; 


FROM TROLLEY 
WIRE > 















As the Accompanying Illustration Shows, “Talking Over 
a Trolley Wire” Has I 
Difference Between Safety and Disaster in the Operating 
af High Speed Inter-urban Trolleys, and in"Communicating 
etween 
Caboose in Foggy Weather or at Night. The Apparatus 
Used is a Combination of Telephone and Radio, and the 
Dm cy Carrier Wave is Guided Along by the Trolle 
ire. 
a Loop Antenna, the Same as Used in Radio Reception. 


any Advantages. It May Spell the 


ailroad Trains or Between the Engine and the 


The Message is Picked Up at Tower Stations wi 


Talking Over a Trolley Wire 


GROUP of prominent technical 

experts representing eastern rail- 

road systems witnest a demon- 

stration of what is known as the 

carrier current system of communi- 
cation, at Schenectady, recently. 

The system makes use of a second cur- 
rent superimposed on the same trolley 
wire which supplies current to operate 
the car. This carrier current, which is 
generated at higher frequency than the 
power supply, serves to transmit messages 
along the wire, from which it is picked up 
at any convenient point and made to ener- 
gize a telephone instrument. 

. The demonstration took place on the 
lines of the Schenectady Railway Com- 
pany, five miles from the city, and was ar- 
ranged by the Railway Department of the 
General Electric Company, which is inter- 


ested in the development of the new 
system, a. : 
From the moving trolley car the railway 


men were enabled to talk successfully , 


with a substation on the line several miles 
distant and also to listen to conversation 
from the operator in the station. The 
second feature of the demonstration was 
listening to the conversation of the sub- 
station attendant at a waiting room two 
miles from the substation, the messages 
being transmitted over the trollev wire 
and amplified in the waiting room by a 
loud-speaking telephone instrument. 

The demonstration was designed pri- 
marily to show the application of the 
system to communication on electric rail- 
Ways, especially as regards .expediting 
train operation. It was developed particu- 
larly to afford an effective means of com- 
munication between the head and rear 


ends of long freight trains and to prevent 
pulling out drawbars. Experience with 
the system on the C. M. & St. P. R. R. 
where it has been given exhaustive tests, 
shows it to be well adapted to communi- 
cating ahead of trains stalled by a faulty 
block. In one case cited the use of -the 
system on a single track portion of the 
C. M. & St. P. cleared up a misniider- 
standing on signals, and saved one or two 
hours' time, the loss of which would have 
been caused by having to send the flagmair 
ahead to the next block. 

The apparatus used for carrier current 
communication is small and simple of op- 
eration. It consists essentially of vacuum 
tubes used as oscillators, rectifiers and de- 
tectors, making up a telephone equipment 
equalling in sensitiveness and simplicity 
the most modern apparatus. 

(Continued on page 1091) 


Stories That Tend to Show That Fishes Are 
Able to '"Think" 


Sportsmen, and even the hardened fish- 
erman, bear witness that fish do possess 
some intelligence, citing their marked in- 
crease of wariness in waters that have 
been fished over often. Young trout un- 
der the circumstances are less wary than 
the old ones. The carp, according to Kir- 
by's book on fishes, thrusts itself into the 
mud in order that the net may pass over 
it, and if the bottom is stony makes great 
leaps to clear the net. 

It has been said that fish which have 
been kept for many years in a basin of 
the Tuileries come when called by name, 
but it is of course the sound of the voice 
and not the articulate words to which 
they respond. In Germany trout and carp 
are summoned to their food by the sound 
of a bell. 

A small perch's nest of young was dis- 
turbed one day, and upon the next day the 
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fish and young were searched for in vain. 
Upon further investigation it was dis- 
covered up stream, the parent guarding 
her young with jealous care in a cavity 
scooped out of sand. Another story is 
related of a skate which was observed in 
an aquarium at Manchester. A morsel 
of food was thrown into the tank, which 
fell directly in an angle formed by the 
glass front and the bottom. 

The skate, a large specimen, made sev- 
eral attempts to seize the food, unsuccess- 
ful owing to the position of its mouth. 
He lay quite still as though thinking, then 
suddenly raised himself into a slanting 
posture, the head inclined upward, and 
the under surface of the body toward the 
food, when he waved his broad fins, thus 
creating an upward current in the water, 
which lifted the food from its position 
and carried it straight to his mouth. 
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The blue shark and his pilot fish also 
come in for a story. Captain Richards, 
R. N. tells one about a blue shark fol- 
lowing a bait which was thrown out to 
it from the ship. The shark, which was 
attended by four pilot fish, repeatedly ap- 
proached the bait, but every time he did 
so one of the latter rushed in and pre- 
vented him from obtaining it. 

After a time the shark swam away, but 
when he had gone a considerable distance 
he turned back again, swam quickly after 
the vessel, and before the pilot fish could 
overtake him, seized the bait and was 
caught. While hoisting him on deck one 
of the pilots was seen to cling to his side 
until above water, when it dropped off. 
All the pilots then swam about for a time, 
as if searching for their friend, “with 
every mark of apparent anxiety and 
distress.” 


Making Ice on a Stove 


T is a long step from a hot flame to a 
bar of ice but this step is shortened 
by the latest achievment of science 
and chemistry. Can you imagine 
placing your ice machine over a gas 
or oil flame for about thirty of forty 
minutes, and then cooling it for a few 
more minutes in a pail of water, putting 
the whole outfit in your ice chest to 
have refrigeration for twenty-four hours? 
What would your grandmother say to this 
one? What will the housewife say when 
she finds she can do away with the messy 
iceman and all her worries, when he fails 
to show up? What will hubby say when 
he finds the ice bill is out of his way? 
The article can hardly be clast as a 
machine because there are no movable 
parts, motors, screw adjustments ог 
switches to fuss with. It is a container 
constructed of malleable iron, made to 
withstand many pounds pressure to the 
square inch. In this container are certain 
chemicals the formula of which is kept 
secret. The container is composed of 
two cylinders, which are connected by a 
small tube of the same material as the 
cylinders. A more clear conception of 
the device can be obtained from the ac- 
companying photographs. There are three 
sizes of ice maker manufactured; the 
smallest size will take the place of a 
twenty-five pound cake of ice in an ice 
box. The medium size is equivalent to a 
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seventy-five pound cake and the largest 
to a hundred pound cake. This does not 
mean that the machine will make a twenty- 
five, seventy-five or a hundred pound cake 
of ice; but it does mean that it will give 
the equivalent in work of that sized cake 
of ice when placed in an ice box. 

The operation of the machine is very 
simple. All that is required is a pail of 
water, some heat, and the machine itself. 
The heat is applied to the generating cyl- 
inder, while the other end is placed in a 
pail of water until the gauge indicates 
that the chemicals have been heated ѕић- 
ciently and forced over into the refriger- 
ant cylinder. To complete this operation 
takes about thirty or forty minutes. The 
generating cylinder is then placed in the 
pail of water for ten minutes, after which 
the outfit is placed in your ice box and 
refrigeration begins at once. The refrig- 
erating cylinder will become coated with 
frost and remain so for twenty-four hours. 
A thermometer on the refrigerant cylinder 
will read 40 below zero Fahrenheit, a few 
minutes after the machine is placed in the 
ice box 

There are many other uses to which the 
new refrigerating machine can be put, 
chief among them being its use in the 
home. А brass cylinder comes with the 
machine, that can be inserted in the re- 
frigerant cylinder and a bar of ice can 
be made suitable for table use. Or else 


ice cream can be made in this cylinder 
with the addition of a stirring paddle. 
Ices are frozen thoroly and rapidly in this 
vessel. A special size that is compact 
wil be made for campers, hunters and 
autoists. The uses to which this machine 
can be put are endless. 

The device is covered by foreign and 


domestic patents. The inventors are Max- 
well Karge and Mr. E. J. Connill. The 
latter resides in Marseilles, France. Mr. 


Karge is a noted New York inventor. 

The history of the invention is as 
follows: In 1853, a French physicist by 
the name of Carré, demonstrated for the 
first time that it was possible to produce 
cold by using the action of the return of 
certain gases to the gaseous state after 
having been previously liquified. But in 
order to carry out his calculations and 
theories required continuous experiment- 
ing and research work. А machine 
has been developed which is a marvel of 
precision and simplicity. All cumbersome 
mechanical appliances, and many draw- 
backs have been eliminated, especially the 
one of complicated heating apparatus. As 
the machine is now manufactured, it is 
possible to make ice and cool liquids in 
the most isolated and torrid places. The 
expense is the first cost, as there is no 
refill, and no parts to wear out or corrode. 
There are no valves or gauges to manipu- 
late and no danger of explosion. 
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Right: New $50.00 Home 
Ice Maker, with the Names 


CAMP FIRE 


How Lost Children 


Every day dozens of children are lost, 
and the first thing the mother does, as 
a rule, is to rush around, waving her 
arms and crying that her child has been 
kidnapt, and in this excited state, she is 
seldom able to give an accurate descrip- 
tion of the clothes the child was wearing 
at the time. 

The police, generally take the lost little 
ones to the police station, and search for 
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of Component Parts. 





any means of identification, so that they 
may notify the anxious parent as soon 
as possible, who often forgets about the 
police station in her excitement, but sel- 
dom do they find any. 

In some of the maternity hospitals, 
they have a large assortment of beads, 
which are lettered, and as soon as a baby 
is born, the letters composing its family 
name are strung upon a cord, plain beads 
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ICE MOLD 


May Be Recovered 


are used for the rest of the string, and 
the complete string of beads is placed 
around the infant’s neck. 

All children are fond of beads, and if 
the mothers of little children would follow 
the scheme used in hospitals, adding the 
home number and street, there would be 
little delay in returning the lost tots, and 
saving of much mental anxiety on the part 
of the mothers.—William Reinich. 


Tiny “Ships” Probe Human 





The Illustration Above Shows Platinum or Silver- 
Plated Capsule Fitted With Spring Doors or Valves, 
Being Swallowed by Patient. 


ID you ever stop to think for a 

moment that much of the knowl- 

edge we have about a certain 

medical case is more or less 

guesswork, especially when it 
comes to ascertaining the effect of certain 
bacteria or medicines on a particular part 
of the gastro-intestinal tract? Such is 
the case, however, and in order to ac- 
curately determine just what effect the 
bacteria in buttermilk, for example, have 
on certain sections of the intestinal canal, 
Professor von den Reis of the University 
of Greifswald, Germany, according to 
cable dispatches, has been using with con- 
siderable success tiny, electro-magnetically 
controlled metal “ships” fitted with iron 
doors. One of the accompanying illustra- 
tions shows the shape and size of one of 
these metal cylinders, and anyone who has 
swallowed quinine capsules or especially 
the larger gelatine capsules containing 
various oils, et cetera, will realize that 
quite a large cylinder can thus be easily 
swallowed. The cylinders, which, by the 
way, are used to unload bacteria at any 
desired point in the intestinal tract, as 
well as to take on samples of the secre- 
tions at certain points in their travels, may 


Second Illustration Above Shows How Physician 
Locates the Exact Position of Collector Capsule 
Swallowed by Patient. 


Bacteria Laden Metal 
Capsules Swallowed 
in Experiments by 
Medical Students 


be made of silver or some other metal 
plated with silver or platinum. A series 
of small iron doors or valves are fitted 
on the capsule and these can be opened 
and closed by means of a powerful elec- 
tro-magnet placed against the back or 
abdomen of the subject, the position of 
the “ship” being accurately determined 
by means of the X-ray. 

When the metal capsule with its load 
of bacteria, or else traveling in ballast 
reaches the desired point, Professor von 
den Reis excites the powerful electro- 
magnet, which causes the iron valves 
to open, these valves being closed by the 
pressure of a spring when the magnetic 
attraction is cut off. 

The method of procedure in making a 
scientific test for the effect of certain bac- 
teria on the digestive processes is as 
follows: The patient first swallows one 


Heart Tissue Alive After 


Ten years ago Dr. Alexis Carrel of the 
Rockefeller Institute isolated a fragment 
of tissue from the heart of an embryonic 
chicken. The tissue kept on growing; it 
has kept on growing ever since. At first 
it was real heart tissue, and for 104 days, 
as the cells multiplied themselves, pulsa- 
tions could be detected under the micro- 
scope — the beating of a heart. Then the 
connective tissue cells overran the others, 
and since then it has been connective 
tissue. 

So fast does it grow that it would now 
be an enormous mass except for the fact 
that every forty-eight hours it is sub- 
divided and part of it discarded. Many 
generations of chickens have been hatched 
and have gone where good fowls go, but 
the substance of the chick that happened 
to be selected for Dr. Carrel's experiment 
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on January 17, 1912, is perpetuating itself 
at just as lively a rate as ever. It is, so 
far as those es are watching and nour- 
ishing it can see, immortal. 

The original culture has been subdivided 
nearly 2,000 times. The cells increase so 
fast that on the average the area of the 
culture is trebled in forty-eight hours. At 
the end of that period it is divided into 
two or three pieces, which are transferred 
to a bath of Ringer's solution. 
forty-five seconds in this bath they are 
transferred to a fresh mixture of the 
medium used for perpetuating the strain, 
composed of equal volumes of chicken 
plasma and chick embryo extract. 

They are then placed in an incubator 
and kept in an average temperature of 
103 degrees Fahrenheit. The best plasma 
is obtained from healthy chickens not 
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After . 


"Seas" 





When the Capsule Has Reached the Right 
the Physician Switches on vu FE 
Opens the Capsule Doors to T. 

Secretion or Else to Disthanee Bacteria 


or more of the capsules containing the 
bacteria and the travels of the capsules 
are traced with the X-ray, and their саг- 
goes are discharged at the proper moment. 
Shortly afterward when sufficient time has 
elapsed for the bacteria or medicine to 
act upon the food in the intestinal tract, 
empty capsules are swallowed and when 
these reach the scene of action, as deter- 
mined by the use of the X-ray once more, 
the trap doors are opened and_a sample 
of the food being acted upon by the bac- 
teria and the bodily secretions is trapt 
and later these samples of the contents 
of the intestines are studied minutely 
in the experimental laboratory. 

The layman might be somewhat alarmed 
at this remarkable method of accurate}, 
ascertaining just what is going on in his 
digestive processes, especially as he might 
suspect that ill effects would ensue fram 
the powerful magnetic rays passing clear 
thru his abdomen, but his mind may r- 
fectly at rest on this score, for ext ve 
tests made in Paris some years ago 
to show any effect whatever on the hian 
body when it was subjected to the. field 
of the most powerful electro- bg. ond 
tainable. 


Ten Years E 


more than two years old which h 
been fed for twenty-four hours. + 
tissue extract employed is obtained? 
chick embryos seven to eight days, 
In his last report, publisht three years. ago. 
Dr. Ebeling said the rate of growth 
seemed to have increased progressively 
during the first seven years of life outside 
the chicken heart from which the origina! 
tissue came. 

During the first year the growth was 
slow and irregular, because it was not yet 
known that certain substances contained 
in embryonic juices were essential to per- 
manent life. 

The method of cultivating the chicken 
tissue is similar to that of cultivating 
disease germs. The use of culture mate- 
rial within sealed receptacles is necessary. 
The receptacles being of glass, the living 
tissues may be studied constantly. 
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i On the Left is a Photograph Taken 
_ With an Ordinary Camera in Which 
the Image of the Person Was Focust 
Upon the Ground Glass Very 
Sharply. Note the Intense Shad- 
ows, High Lights and Facial De- 
fects. On the Right the Same 
Focus, Stop, and Time Interval Were 
Used, But a Diffuse Focus Screen 
(Center) Was Placed Over the Lens. 
Above is Shown the Lens Attach- 
ment Itself. 
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New Soft Focus Screen 


OFT or diffused photographs are 

now in vogue, and very few pro- 

fessional photographers can boast 

of producing real good pictures, 

unless their studies include some 
diffust focus effects. In pictures of this 
nature the sharp outlines, the intense 
shadows and the brilliant high lights all 
blend into each other, giving the picture 
a very mellow, smooth effect. 


Heretofore, expensive lenses, costing 
several hundred dollars, have been used 
for this purpose, and the amateur has 
found it impossible to duplicate the re- 
sults obtained by professionals, and at 
the same time many professionals have 
found that they could not compete with 
their rivals in business because of the 
rather prohibitive cost of these lenses. A 
New York inventor has solved the prob- 


lem, however, by supplying a lens attach- 
ment which can be placed upon any 
camera, and with which results compara- 
ble with those obtained in our well-known 
photographic studios are possible. 

This lens attachment fits over the out- 
side of a lens of a camera in the same 
manner aś the copying or telephoto lenses 
do. It consists of a photographic repro- 
duction of a fine ruled glass screen. 


A Binocular Eye-Piece for Telescopes 
By DR. ALFRED GRADENWITZ 


NASMUCH as our eyes are used to 
binocular vision, the continued use 
of only one eye, as in the case of 
telescopic observation, of course, im- 
poses upon the eye actually disen- 
gaged a marked and in the long run in- 
tolerable strain. While this disadvantage, 


in connection with microscopes, has long 
been helped by doubling the instrument or 
eye-piece, the case of the telescope has 
been much less amenable to a successful 
solution. Duplex telescopes for terrestrial 
observation have, truth to say, been ad- 
vised (Fig. 1), but this solution, on ac- 


Fig. 1 at Right: 


Was a Binocular Eye-Piece, Which Would 


count of the considerable dimensions and 
difficulties of construction and adjustment, 
could not be applied to instruments in- 
tended for astronomical observation. 
The problem has, however, now been 
solved by Carl Zeiss, of Jena, Germany, 
(Continued on page 1070) 


Duplex Telescope Which Gives 
Stereoscopic Views of the Heavenly Bodies, Has 
Been Built for Some Time, But it is Too Expen- 
sive and Also Inconvenient to Build Such Tele- 
scopes in Very Large Sizes; What Was Needed 


Give 


This Much-Desired Double Eye Vision with Any 


Ordinary Telescope. 


Fig. 2 at Left: 


This Shows a Small Terrestrial 


Telescope Fitted With New Duplex Eye-Piece. 
This Binocular Attachment Comprises Two Sets 
of Inverting Prisms Arranged Behind One An- 


other. 


Fig. 3: 


Hand Telescope Formed of New Binoc- 


ular Eye-Piece Combined With an Objective Lens, 


1027 





Invisible 





hec eb ҥе ..... ee — 


Bird, Presenting a ver 
If the Engine Can be Made of the 





Difficult Target for Anti-aircraft Guns, not to Mention Many Other Possibilities Resultin, 
Airplane is to be Made Possible by the Employment of this 'Englishman's New Structural Material Which is 
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Here's What We May Expect to See To-morrow, if the Dreams of an English Inventor Come True—Invisible Airplanes Which Will Dash Thru the 


Like a 
om This Novel Construction. The Invisibie 
ransparent Like Glass, but as Strong as Steel. 


ame Material, Then We will not See this Either, and When Fitted with a Suitably Approved Muffler or Other Silencer, the 


Airplane of To-morrow Will Truly Represent a “Terror of the Skies" in the Event of War. 


ID you ever stop to think what 

would happen if we could build 

flying machines of some invisi- 

ble transparent material, such as 

glass for example? For one 

thing this design of airplane would make 

flying machines pretty difficult targets to 

hit with any kind of gunfire. And speak- 

ing of bombing-planes the metal parts of 

such transparent planes, if once adopted, 

would provide such a small object to the 

sight that, at an elevation of 7,000 to 

10,000 feet, such planes, if made of trans- 

parent material, except the engine and a 

few minor parts, would be practically in- 

visible even with high powered field 
glasses. 

Well, just to prove that we are not ex- 

hibiting one of our dreams, we are glad 


to state that an English inventor, Mr. 
Ernest Welsh, has discovered a material 
having all the transparent properties of 
glass, while he confidently believes that 
this new structural material can be used 
in the manufacture of aircraft. If the 
airplane which now roars thru the sky 
over our heads could be rendered not only 
transparent and invisible, but provided 
with a first-class muffler, which is not im- 
probable at all, its war-time possibilities 
would surely border on the supernatural. 
It may take some time, even several years, 
before such a machine is successfully de- 
signed and built, but the country which 
holds the secrets of the building of such a 
flying machine will, it would seem, possess 
a tremendous advantage over its enemies. 

Looked at from the humorous point of 


“Gold Maker” A Fake, Prof. 


Prof. Irving Fisher of Yale University, 
who recently caused a sensation by stat- 
ing that a certain German scientist had 
apparently discovered a method of pro- 
ducing synthetic gold, has abandoned his 
treasure hunt. 

“I met a man who, I was told, had 
succeeded in making artificial gold," said 
Prof. Fisher, “апа he offered to demon- 
strate his claims. He said he submitted 
samples of gold which he alleged he 
had made to the Reichsbank in 1917, 
and that the authorities of that institu- 
tion found it to be 999 pure. Herr 
Havenstein, President of the Reichsbank, 
told me this was correct, though there 
was no proof that the gold was synthetic. 
The alleged inventor gave me to under- 
stand he used mercury as a basis and said 
he employed an electric vacuum furnace 
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with a more perfect vacuum than had 
ever before been obtained." 

"Did you go to see the inventor's ex- 
periments?" [ asked the professor. 

"No," he replied. "I saw a distinguished 
German scientist this morning and he told 
me the man is a fraud and has a prison 
record. My friend who originally gave me 
the information about this man had known 
him for years and assured me the man is 
not a fraud, however mistaken he might 
be about his invention. I am disposed to 
believe my friend has been misled." 

Prof. Fisher went on to say the alleged 
inventor declared he could produce syn- 
thetic gold for "10 per cent. less than 
the present price of silver," a curious 
statement, though it might be accounted 
for by the man having used silver as one 
of his bases for experiments. 
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view, this transparent airplane stunt sug- 
gests some very desirable features indeed, 
especially on the morrow, when we have 
air traffic lanes policed by eagle-eyed air 
cops, for then we can speed right along 
and disappear into the fourth dimension, 
as it were, owing to our invisibility. Also 
when we are courting a pretty girl and 
papa objects, we can dive down in front 
of her home right before his nose, and 
whisk her away. 

The inventor of this new transparent 
glass-like material does not state whether 
he believes the engine could be built of it 
or not, but if all of the rest of the mate- 
rial except the engine could be built of 
this material, it would still be a great 
boon, especially in military and naval 
maneuvering. 

Fisher Winds 

“But why has he done nothing since 
1917,” I asked, “if he has made such a 
tremendous discovery ?" 

He explained that quite plausibly by 
saying he had been busy with other inven- 
t.ons which would benefit Germany, while 
he was doubtful if synthetic gold would 
help the country. 

Prof. Fisher, who has come to Germany 
not only to investigate this matter, but 
to study the currency question, told me 
he found that during the war the Ger- 
man Government did make serious at- 
tempts to produce gold in new ways. They 
did, in fact, succeed in extracting gold 
from sea water, but not at a profit. 

“These attempts," he added, “have been 
abandoned, and I have no evidence that 


the German Government is making fur- 
ther efforts." 





LIGNTNING"STRUCK'HERE ^ 


CAUSING SPARK BE TWEEN 
TWO NAILS 


RAFTER BURNS 
ANO SPLIT 4 FT 


— 
HOLE 6 FT cause SO 
KNOCKED IN ROOF “М 


* ELECTRIC 
SERVICE z 


It is Not Often that Such a Vivid Description as the Accompanying One ВУ Ч 
The Subtle Power of Lightning is Brought Home to Us ет. Strongly, en We Note All of the Different Effects That This One Bolt b 

аз Blown Out at the Water Meter, Due to One of its Freaks. Sixteen Fuse Plugs Were Literally 
It is Truly Remarkable that No One Was Injured or Killed. 


Even the Cellar Was Flooded with Water Because a Gasket 
“Blown to Pieces," One of Which is Shown in the Insert Photograph at the Right. 


GASKET DESTROYED 
& WATER LEAK STARTED 
FROM PIPE UNION 


Mr. Kent Can be Given of an Accident, Such as When Lightnin, 





Struck His Home. 
as Responsible for. 


When Lightning Struck My House 


an article on Lightning. I had an 

interesting experience when my resi- 

dence was struck by lightning. My- 

self and family were sleeping in our 
third floor room—a finished attic—and the 
stroke occurred during the night. 

The bolt first struck a nail head—one 
of the nails which holds on the sheathing 
boards right underneath the shingles. 
Directly opposite to the ten penny nail 
struck was another similar nail holding a 
porcelain knob supporting one of the No. 
14 copper wires on the attic ceiling. This 
was one of the wires supplying service 
to my attic lights. Jumping across the 
space of about one foot between these 
nail points, the bolt whipt around the head 
of the knob to the No. 14 wire, which 
was melted off at the point where 
struck. 

From this No. 14 wire the lightning cur- 
rent spread all over my house wiring, 
jumping across from the top of each fix- 
ture (under the canopy) to the gas piping 
above the insulating joint and blackening 
the ceiling at each fixture, thus seeking 

aths to the ground thru the gas piping. 
he inductance impedance of the gas pip- 
ing proved to be so high that large por- 
tions of the charge got across, at various 


I: SCIENCE AND INVENTION I noticed 


. points in my house, to the water piping 


and thus escaped to the ground partly in 
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By JAMES M. KENT 


ELECTRICAL AND MECHANICAL ENGINEER 


this manner. The current flow thru the 
water piping was so great that a leather 
gasket where the service pipe entered the 
water meter (in a brass union connecting 
the pipe to the meter) was burned up and 
my basement was flooded with water be- 
fore I got down there. I had to turn off 
the water and break the sealed meter 
coupling to put in a new gasket of rubber 
before I could proceed further with my 
investigations. 

In escaping from my house wiring the 
patb thru gas pipes and water pipes did 
not prove sufficient. So a very large por- 
tion of the charge rushed back thru my 
service wires, out to the secondary of our 
supply transformer on the pole, and thus 
spread to neighboring houses, to some 
extent. 

My main service fuses were sixty am- 
pere cartridge fuses. These were not 
merely melted, but absolutely exploded 
by the current leaving my house thru the 
service wires. I had eight branch cir- 
cuits in my house. The fuse plugs in all 
of these circuits were not only melted out, 
but exploded as shown in the photo here- 
with. You will note that the pressure 
developed inside the plug by the gas of the 
volatilized fuse was sufficient to bulge out 
the edge of the brass cap holding the 
mica disc of the plug. All sixteen of my 
plugs were in this condition, tho I can- 
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not account for the flow in those not 
located in the circuit struck—other than 
the feeding back of current to points 
where it jumped to gas pipes. 

The inside of my electric light meter 
was burned to a crisp. At the point where 
the bolt jumped across between the points 
of the two nails the wood rafter was split 
to powder for a length of four feet (two 
feet each way from the nails) but was 
split on one side only, the other half re- 
maining intact. A hole six teet square 
was knocked in my roof and a similar 
hole of equal size in the ceiling right un- 
derneath. The shingles over the entire 
roof were slightly loosened, either by the 
air pressure or possibly by the intense 
sound wave. The points of the nails were 
not melted—only slightly blackened, at 
the place where the main flow took place 
between them. 

To volatilize the fuses in these sixteen 
plugs and produce a gas pressure inside 
them sufficient to blow out the mica and 
bend the brass cap in the manner seen 
must have required a current of not less 
than 100 amperes thru each plug (possi- 
bly much greater). Sixteen plugs were 
treated in this manner. The plugs carried 
out only a part of the charge. These 
facts will serve to illustrate the probable 
great value of the momentary current that 
flows from such a lightning discharge. 





Five Card Monte. 
Other Four Piles. 


From the Last Pile, One Card 
is Taken Off Each Time and Placed on Each of the 
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The Vanishtng Coin. Note the Substitute Ring 

on the Knee of the Performer, Upon the Bottom 

of Which is Attached a Piece of r Identical 

With the Sheet on Which the Trick is to be 
Conducted. 


The Card Jum 
Face Upward, 


Out of the Deck and Turns Over, 


en the Deck is рее 0; the 
Table, by the Simple Precess Here epicted. 





The Amateur Magician 


By JOSEPH Н. KRAUS 


admitted me without question. I 

had just walked briskly thru Cen- 

tral Park. The air altho very in- 
vigorating had enough of that cold tang 
to it to create a numbness of the fingers 
and a tickling sensation in the vicinity of 
the auricular members exposed to the ele- 
ments. I entered Hargrave’s studio with- 
out the usual announcement, and found 
him reclining in an easy chair, a circle of 
smoke wafting upward above his head, 
while he himself was yawning. Hargrave 
has a peculiar trait of constantly remind- 
ing a person of what he already knew— 
as many barbers do—and greeted me with, 
“Well, well, old timer, rather cold out.” 
I informed him that I was very well 
aware of the fact, to which he replied, 
"Well, ГИ soon make it hot for you.” 
And rising he repaired to another part of 
the room returning with a large figure of 
a devil. “If that's another of your tricks,” 
I interrupted, “just lay low for a while.” 
"So this is to be merely a friendly visit? 


HE Japanese servant at Professor 
Hargrave's New York residence 


Quite a pleasure indeed, but rather 
unusual. What's the matter, old man, out 
of a job?" 


“This is not to be a friendly visit,” I 
retaliated, "and I am not out of a job 
either, but I might be soon, unless you 
make this a real good snappy entertain- 
ment. The class of tricks particularly de- 
sirable should come under the-eatégory of 
‘parlor magic." “I can't say that I appre- 
ciate отг telling me what tricks I should 
show you," he laconically replied, "but," 
here he hesitated, opened the drawer of his 
desk and produced a deck of cards. 


FIVE CARD MONTE 


These he fingered for a while and then 
deftly making five piles by allowing some 
of the cards to drop off the bottom and 
remain on the table, he removed a card 
from the top of the fifth pile and placed it 
on the first; then another and placed it on 
the second, a third and fourth from the 
same pile and placed it on the third and 
fourth piles respectively. Touching the 
fifth pile, he said, “Take a look at the top 
card.” I did as I was bid. “Put it back." 
I followed instructions. “Shuffle up the 
pack.” I knew I had fooled him this time 
as he hadn’t even seen the card, nor did 
he know where it was. He picked up the 
deck and turning it face upward, rapidly 
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A Few Good Parlor 
Tricks Without 
Apparatus 


ran thru the cards. Evidently he could 
not locate it. He asked me whether I 
was sure it was in the deck, and I told 
him I was positive of that fact, tho I do 


“now recall that I used the word positive 


rather meekly, in that I had been posi- 
tive of so many things in the past much 
to my discomforture. Raising the deck 
about fifteen inches above the table, he 
dropt it, and seemingly from the center 
of the deck, a card flew out, turning 
itself face upward on top of the fallen 
pack. Before I could get over my aston- 
ishment, he had picked up all the cards 
and started to shuffle them. 

He requested that I choose a card when 
I interrupted him, “Hold on a minute, 
haven't you forgotten something?" Наг- 
grave was in the habit of jumping from 
one trick into another, not even giving his 
audience a chance to recover fully from 
one shock before the second one presented 
itself, and such simple tricks too. He 
assured me I would get the explanation 
later, but I informed him that I would 
rather have it now while the memory of 
the trick was still fresh in my mind. 
“Very well,” he answered. “First we will 
count off from the face, one, two, three, 
four, five cards.” His action suited his 
words, as he transferred five cards from 
the deck turned face upward to his right 
hand. Then he placed these on the .bot- 
tom. "Lifting the entire deck we make 
five neat piles thus.” Here his hand 
moved from left to right with the deck 
of cards. He stopt at intervals to drop a 
few from the bottom. The cards were 
now of course turned face downward. 

“From the top of the fifth pile (back), 
I removed one and placed it on the first 
thus. I removed another and placed it on 
the second pile, always of course taking 
the cards from the fifth pile, or the very 
last one placed on the table. I repeated 
for the third and fourth piles and then 
asked you to look at the top card in 
the fifth pile, or what is now the top 
card." 

"But how did you know the name of that 
card?" I had again interrupted him which 
I must admit was a rather rude thing to 
do, I also knew that Hargrave did not 
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like it very much because he snapt right 
back at me saying, "Now, what in the 
world do you suppose I took five cards 
off the top (face) for at the beginning 
of the trick." I hadn't the slightest idea. 
“When I reached the fifth card, I remem- 
bered what that card was and in laying 
out the piles, I removed four and then 
the fifth card became the top card of the 
last deck, n'est—ce pas?” 

“Of course, of course, but you shuffled 
those cards.” 

“To be quite sure I did, but you have 
noticed that in doing so I used the riffle 
method of shuffling cards. In other 
words, I placed the two halves down on 
the table, lifted the corners and let them 
run together, but I took particular care 
that at least five cards which were origi- 
nally on the top of the deck retained their 
original positions, by keeping the top half 
in my right hand, and making sure that 
five or more cards from the right hand 
were seemingly accidentally but purposely 
rifled to the top again. This thus pre- 
served the original order of the top five. 
Is that clear?" 

"Yes, but T 

"Now what?" 

“How did that card turn over?" 

“Oh, yes, how stupid of me. You see 
that is the extremely simple part of the 
trick. I, knowing your card, brought that 
card to the bottom of the deck. Then 
under cover of the hand, I pushed the 
card out so that it extended from the 
side of the deck. Still under cover of the 
hand, I dropt the entire deck, but due to 
the weight of the cards themselves the 
cards fall solidly or en masse. They are 
preferably dropt from a height of twelve 
to fourteen inches, and in order to give a 
better effect, the downward travel of the 
deck may be speeded up by a slight throw. 
The air affecting the thin card as it im- 
pinges upon that extended portion, causes 
that card to turn around and of course 
face upward." 





THE DISAPPEARING CARD 


Picking up the pack again, Hargrave 
shuffled it. “You fooled me like that 
once before. You had better let me shuffle 
them this time,” I exclaimed. To this he 
assented. Turning the entire deck face 
down upon the table, he ,said, “Think of 
any number, then counting: from the back 


(Continued on page 1063) 


Fortunes from Little Things 


By CHARLES FREDERICK CARTER 


spectfully three times to it. For 
this humble utility is deserving of 
deference on three counts: First, 
on account of its age; second, on account 
of the highly important part it played in 


EXT time you see a safety pin 
take off you hat and kowtow re- 


No. 9. Story of the 
Safety Pin 


man in the army, and we won the war. 
No safety pins were used in the Spanish- 
American War, and we had embalmed 


States increased 189 per cent in quantity 
and 164 per cent in value; or from 1,640,- 
284 gross to 2,550,650 gross. The average 
annual increase was 182,000 gross. То- 
day the annual output is 10,000,000 gross, 
or an annual average increase of 465,584 
gross for the last 16 years. 





Above Are Shown Some Very Interesting “Safety Pins," and Unlike the Neat and Simplified Form of This Fastener With Which American Women Are Familiar, 
These Relics Photographed in the British Museum Show That in Our Grandfathers’ Day the Safety Pin Makers Had a Great Deal of Art Mixed Up With Their 


Practical Ideas. 


the war; third, on account of its ever- 
increasing usefulness in civil life, now that 
the world is more or less demobilized. 
There seems to be a pretty general im- 
pression that Foch “sewed up” Luden- 
dorff's forces, to use a slang phrase. Well, 
he didn't do anything of the kind. Liter- 
ally, the Allied generalissimo pinned up 
the Germans; and 
to prevent any em- 
barrassing slips he 
used safety pins. 
Why, one of the 
first things the ^ 
American Govern- Y 
ment did after de- 
claring war was to 
place a rush order 
for 300,000 gross 
of safety pins, fol- : 
lowed soon after I 
by a second order 


ARE BLANKED. 


FEAT STRIP OF BRASS 
- FROM WHICH HEADS 


beef scandals and other unpleasant 
things. Draw your own conclusions. 
Apparently all America took note, for 
ever since that affair with Spain the manu- 
facture and use of safety pins has been 
increasing at a most amazing rate. In the 
quinquennial period from 1909 to 1914 
the production of safety pins in the United 


HEADS. 
V у 


HEADS AS THEY 
COME FROM THE 
PRESS. 


STRIP FROM WHICH 
HEADS HAVE BEEN 


BLANKED. 
CENTERS 


Imagine the Cost of Making Such Elaborate Pins as These Even Today, and if They Were Available Who Would Want Them? 


Ten million gross is 1,440,000,000 pins. 
To make this enormous quantity requires 
68,181 miles of wire, or enough to reach 
twice around the globe at the equator and 
leave enough over to make six strands in 
an air line between New York and San 
Francisco. Exclusive of the material for 
the head and guard, this calls for 4,167 
tons of material. 
To ship the pins 
from the factories 
would require 278 
Mim: c cars. 

Americans, more 

V vw 


particularly of the 
SMOOTH HEADS 


younger genera- 
AFTERCROLLING tion, are notorious- 
IN BARRELS. 


ly lacking in ven- 
eration for age, but 
even an American 
office boy ought to 
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for 200,000 gross. 
These pins were 


all of a single 
type for a sin- 
gle purpose—jap- 


anned black pins 
to fasten canvas 
bandoliers con- 
taining each 60 
cartridges, or a 
grand total of 
4,320,000,000 of 
these slight tokens 
of our esteem for 
the ex-Kaiser and 
his gang. Vast 
quantities of safe- 
ty pins were used 
in hospitals and 
dressing stations 
to pin bandages. 
There were many 
other uses. 
Altogether the 
American army 
alone used 2,000,- 
000 gross, or 288,- 
000,000 safety pins, 
or an average of 
75 pins for every 


FLAT STRIP OF BRASS 
FROM WHICH CENTERS 
ARE BLANKED. 

“i FORMING WIRES AND ASSEMBLING 
3 TO HEADS ON AUTOMATIC MACHINE 
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POINTED WIRES WITH 


STRIP FROM WHICH CENTERS 
HAVE BEEN BLANKED. 


CENTERS AS THEY 
COME FROM THE 
PRESS. 





WIRES CUT TO PROPER LENGTH 
- AFTER STRAIGTENING. HEAD BEND. 
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COILED WIRES READY CENTERS ASSEMBLED ASSEMBLED WIRES AND HEADS 

FOR ASSEMBLING. IN HEADS. AS THEY COME FROM MACHINE 

dor Acci 1 AND ARE SENT TO AUTOMATIC 
# TM | COIL GUARD MACHINE. 


WIRES POINTED. 


| FORMING COIL GUARDS AND ASSEMBLING 
TO PINS ON AUTOMATIC MACHINE 
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FLAT STRIP OF BRASS STRIP FROM WHICH СО. GUARDS. 
FROM WHICH-COIL COIL GUARDS HAVE 
GUARDS ARE BLANKED. BEEN BLANKED. . 
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The Chart Above Shows the Successive Stages Thru Which Safety Pins Pass in Their Manufacture. 


Very Remarkable Machine Turns Out These Safety Pins from Wire and Sheet Metal Stock at an Unbeliev- 
able Speed. The American Army Alone Used 2,000,000 Gross of Safety Pins in Winning the War. No 


Wonder the Ex-Kaiser and His Gang Got Stuck. 
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COMPLETED PINS } 
WITH COIL GUARDS. 





knowledge that the 
safety pin was in 
use by the Romans 
centuries before 
the Christian era. 
Charles Dudley 
Ward found some 
safety pins of this 
age in making 
some excavations 
at Colchester, Eng- 
land, in 1911. A 
skeptic may step 
into the British 
Museum and take 
a peek at the fine 
collection of safety 
pins there, dating 
away back ever so 
long before our 
era. 

But the history 
of the safety pin 
has not been con- 
tinuous. It died, 
was buried and 
forgotten. Its sec- 
ond incarnation 
took place in the 

(Continued on 

page 1076) 
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Home Mechanics 


by WILLIAM M. BUTTERFIELD . 


Conducted 


A PRESS FOR TROUSERS 


EREWITH we show a press for 
putting creases in trouser legs 
while the wearer of this article 
of wearing apparel sleeps the 
sleep of the just. It is the hand- 
iest automatic valet yet devised for the 





This Handy Pressing Device for Trousers Will 

Prove a Boon to Many Individuals Who do not 

Have a Tailor in the Vicinity, or Who for Other 
Reasons Prefer to “Ргеѕѕ Their Own." 


natty business man, who considers prest 
trousers essentially a necessary part of his 
sartorial outfit. A simple press of the 
above style has been out of use since the 
рапі-сиҝ came in, probably because a way 
has never occurred to the inventive mind 
for pressing the legs and cuffs between 
flat boards at the one time—the increased 
thickness of the cuffs have prevented suc- 
cessful operations along this line. This 
unfortunate condition can be overcome by 
using four sheets of red binders’ card- 
board of the thickness of cloth—say 1/32 
inch thick. These sheets are cut so as to 
project 1 inch beyond the legs on front 
and back, and form a permanent part of 


This Little Pipe and Tobacco Cabinet is Just the 


Thing for the Library or Smoking Room Table. 

It Provides a Humidor to Keep the Tobacco Moist 

as Well as a Dust-proot Rack to Support Several 
pes. 
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the press. The cardboard is placed, when 
in use, one sheet under the lower leg 
next to the cuff; then two sheets are simi- 
larly placed between the legs, and lastly 
one sheet over the top leg. The whole 
thus arranged forms a surface that is flat 
and pressable, both for the cuffs and the 
trouser legs. As binder's cardboard is 
quite waterproof the legs and cuffs can 
be slightly dampened before they are put 
in the press, this will help in producing a 
sharp crease. 


COMBINATION PIPE CASE AND 
TOBACCO BOX 


A pipe case and tobacco box in combi- 
nation, which will be an ornament to the 
library table, cannot be considered an 
objectionable item for the attention of the 
home mechanic. The pipe-rack and to- 
bacco jar are old friends in a separated 
form; let us combine them and have some- 
thing new, particularly as the combination 
brings us attractiveness and efficiency. Our 
design can be carried thru endless editions 
or variations, quite as the older rack and 
jar was developed. It consists of a box 
having two compartments, one for the 
pipes and one for the tobacco. А soap- 
stone slab %-inch thick is used in the to- 
bacco compartment to keep the tobacco 
moist. In order that this slab may be re- 
moved for the purpose of wetting with 
water, four adjustable clips are attached to 
the cover in the manner shown. The stone 
thoroly soaked once a day, will keep the 
tobacco in prime condition. This com- 
partment is lined top and bottom with zinc, 
tin or copper. The pipe compartment is 
designed to hold six pipes, and these are 
held on racks about as shown. 


CIGAR HUMIDOR 


The average humidor for cigars or 
cigarettes has thé disadvantage of drying 
out too easily; the design which is shown 
here is prepared with the hope of over- 
coming the above fault. It is provided 
with a cover, that contains a 34-inch soap- 
stone slab, that acts in a two-fold capacity, 
in one capacity to moisten the contents of 
the humidor, and in the other to form a 
weight to force the cover firmly down into 
the bevelled sides of the container. To 
make this joint air-tight we suggest that 
a large rubber band be stretched over the 
outer sides on the lip of the cover and 
shellacked permanently in this position— 
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IMPORTANT 
TO NEWSSTAND READERS 


N order to eliminate all waste and unsold 

copies it has become necessary to supply 
newsstand dealers only with the actual 
number of copies for which they have 
orders. This makes it advisable to place 
an order with your newsdealer, asking 
him to reserve a copy for you every month. 
Otherwise he will not be able to supply 
your copy. For your convenience, we are 
appending herewith a blank which we ask 
you to be good enough to fill in and hand 
to your newsdealer. He will then be in a 
position to supply copies to you regularly 
evel month. If you are interested in 
receiving your copy every month, do not 
ail до sign this blank, It costs you nothing 
to do so. 
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BIA HAE ООО UMORE TEETH сос Шш 


TOs seas 912395 39 Ч Еос Newsdealer = 
ОРУНА РОТУ SI 
Please reserve for me........ copies of : 

SCIENCE & INVENTION every month : 

until I notify you otherwise, and greatly : 

oblige, H 

Nàme арслон Е 
Address 9 аз AER REX авад i 
o—M— TT HPIIAAAoaAA€ÁMr AH 
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this will do the trick. The inside of the 
container and the reservoir for the soap- 
stone should both be lined with zinc or 
copper. The stone is held in place within 
its reservoir by a perforated zinc or copper 
sheet with slotted openings that slide over 
screws in the lower edges of the cover as 
shown. The stone is thus made removable 








Cigar Humidors Like that Shown Above are Rather 


Expensive, and Many Smokers Never Waste 

Money on One, but Prefer to Buy More Smokes 

Instead. The details Here Given Show How to 
Build One at Slight Cost. 


so that it may be soaked in water—the 
water penetrating the porous stone; every 
two or three days should be sufficient. 


NECKTIE CABINET 


A necktie cabinet, with a mirror on the 
front door, designed to hold a dozen ties 
is here illustrated. The ties are suspended 
from hangers and are held firmly in place 
by spring clips attached four to each 
hanger. The clips are made of sprin 
brass of the sheet variety 14 inch wide ап 
1/32 inch thick. 
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Did You Ever Cuss Those Wire and Other So- 

called Tie Holders which Support Them on the Side 

of a Door or dow Frame, Where They Catch 

All the Dirt and Dust Imaginable? Here is a 

Better Way to Keep Them in Perfect Condition— 
in a Tie Cabinet. 





First Prize $25.00 
REMOVABLE CONDENSER 
FOOLS THIEVES 
In the illustration herewith is shown a 


scheme for preventing car thefts. Any 
competent mechanic can remove or destroy 






-Circuit 
Breaker 
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Make the “Removable” Part of Your Ignition 

Circuit in the Form of a Condenser; it Can’t Be 

Replaced in a кысы Aiso the Car Cannot Be 
tarted. 


the condenser in ignition circuit, as as- 
sembled. Then place on dash panel two 
copper or brass blocks, having a small 
hole in each, in a handy place near the 
wheel, but not too conspicuous. The 
blocks must be insulated from each other. 
Ground one block, then lead a wire from 
ungrounded block to ignition terminal on 
Switch; procure a suitable condenser and 
attach to it two plug terminals to be 
inserted in the holes in the copper blocks. 
The condenser is thus restored to use. 
With this condenser in your pocket the 
devil himself cannot start your engine 
without replacing it. The different sys- 
tems will need different hitches, but a 
great deal depends on the mechanic. I 
have tried this stunt and it works very 


well. 
Contributed by LEVI ALM. 


Second Prize $15.00 


THIEF-PROOF COMBINATION 
SWITCH 


In the illustration is shown a novel pro- 
tective switch of the combination type. 
The whole apparatus is attached under 
the dashboard. The dials are on the face 
of the dash. When the marking on the 
dials is made there should be a point at 
O. In the illustration there are two brass 
or copper bolts with nuts to fit same. Two 
copper brushes are fastened to the nuts 
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Jo Spark Plugs 
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A Combination Lock Switch That Can't Be “Guest” 
Very Easily. It Can Be Changed Frequently so as 
to Keep ’Em Guessing. 
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NOTICE TO CONTRIBUTORS 


INDLY note a change in this contest. 

For the coming months we would 

like to receive from our contributors 
articles on the following subject: 


ELECTRICITY ON THE CAR 


We believe that there are hundreds of 
new electrical ideas that can be incorpo- 
rated in the car that our readers would 
like to know of. What we are particularly 
interested in are novel stunts, new devices, 
new kinks, and new hints made possible by 
the electric current. 

In order to win a prize the first requisite 
is that the device or suggestion be practical. 
The term PRACTICAL will be the keynote 
of this contest. 

You will be more apt to win a prize if 
you will design the device yourself, and 
make a photograph of it, sending the same 
to us. deas are all right, but the reader 
wants to see that the device actually has 
been made, and WORKS. 


The following prizes will be paid: 
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FIRST  PRIZE...... $25.00 £ 
SECOND PRIZE...... 15.00 : 
THIRD  PRIZE...... 10.00 { 
| oer e tenter ems 


All other accepted articles which win no 
rizes will be paid for at the rate of $1.00. 
Each article submitted should not be longer 
than about one hundred to two hundred 
words. 

Address all manuscripts to EDITOR 
"MOTOR HINTS," care of this publica- 
tion. 
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and continue to be a part of it during its 
operation. The wiring may be changed 
so as to vary the combination. An extra 
lead wire is used to conduct the electric 
current from the battery to the ground, 
The wiring should be changed frequently. 


Contributed by JOHN E. BOSTON. 


Third Prize $10.00 
“RAZOR BLADE” IGNITION 


The following is a clever ignition switch 
which is thief-proof. There is not the 
slightest chance for the thief to see it. 

A break is made in the ignition wire 
under some space between the floor boards. 
Two springs are made out of brass and 


Floor Boards, , Razor Blade 


4, y 


Ignition 







Brass Springs Ignition Wire ` 
Wire 
Wire 
Sıde View Showing Spring 


Third Prize Winner—a ‘Razor Blade" Secret 
Ignition Switch. 


bent as shown. This spring is then 
screwed to the edge of the board, said 
spring pressing against the other. The 
wires run underneath the floor boards, so 
that it is impossible to see them. The 
two springs are placed less distance apart 
than the length of a razor blade. A razor 
blade is then shoved down in the crack 
and the contact is made. 
Contributed by 


L. ARNOLD ENGEL, JR. 
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“PHONEY” LAMP PROTECTS 
CAR 


I provide an “open” in the ignition cir- 
cuit in the form of an electric light socket 
which can be placed over the speedometer 
or other desired place. The socket may 
be obtained at any garage and two burnt 


Lamp Filament Qoen 
(Car wont start) 






In Series with 
4gnr'ion Orat’ 


Wre soldered across Lamp Contacts 
‘ (Running lamp 
The Car Can Be Started Only When the Short- 


Circuited Lamp is Placed in the Socket Containing 
the “Open” Lamp. 


out bulbs are needed. The contacts on 
one bulb are connected or shorted by a 
wire. To operate the switch, the person, 
when leaving the car, takes the bulb with 
the contacts connected, out of the socket, 
and replaces it with the other bulb. Hence 
the ignition circuit is broken, but the 
stranger doesn’t know where. 


Contributed by LEONARD REXIN. 


THIEF TRAP EMPTIES “GAS” 


TANK 


In the illustration is shown sketch of 
how to prevent theft of certain types of 
cars which have gas tank under front 
seat. A hole is bored and tapt in the rear 
end of the shaft, which protrudes from 
the gear box when lever is in reverse, to 
take a screw or screw-eye. The latter 
is connected by a small wire to the arm 
of a valve in the bottom of the gasoline 
tank. Mr. Thief starts the car easily 
enough and shoves her into low. The 
valve opens, but he can’t hear the gas 
trickling out. He gets into high—but he 
doesn’t go far. The bigger the valve the 
less distance you will have to run after 
your car. 


I would suggest that the concern which 
makes the auto spike lock for use on the 
car wheel, fix it so that it fits rigidly 
around one spoke. It could be done surely, 
tho it would cost a little more to make, 
but it would not be possible for the thief 
to deflate the tire and twist the spike 
around, as he now does. 


Contributed by ALEX. MacKENZIE. 






Gear Shift 


Gasolene Tank, 
Lever d 









Wire fra Cock 


When Thief Starts Car Fitted With This Arrange- 
ment He Does Not Go Very Far Before the Gas 
Tank Runs Dry. 








Synura Gives Oily Taste To 
Drinking Water 


By DR. ERNEST BADE 


N the nethermost depth of the animal 
kingdom where plant and animals 
intermingle with each other to such 
an extent as to be indistinguishable, 
and where, at certain times, the plant 
becomes an animal and the animal a plant, 
tiny ciliated animals are found. These 
free swimming forms propel themselves 
forward with  thread-like appendages 
which whip the waters. They are masters 
of motion when observed under the micro- 
scope. And these whip-like structures 
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New York City's Drinking Water Recentl 
Ever Day Parlance. The Synurae Are 
imi 


Acquired a Disa 
een Under the 
Organisms Which Sometimes Cause Trouble in Drinking 


origin of the more complex structures can 
be found. The method of reproduction 
is primarily a division of the cell sub- 
stance, and it occurs most profusely under 
favorable conditions. Colonies are pro- 
duced when individual animals do not be- 
come separated from their parent. But 
then the colony would soon grow to enor- 
mous size, and the inner animals would 
soon be killed by the pressure exerted by 
the outer ones, if no limiting factors were 
present. Therefore such reproduction is 


s === =", ONE: DROP OF 
"^ ОҢОР SYNURA 
: DUET 

ABLE IN 25.) 


^ MILLION PARTS ` 
ЕОР. WATER,OR a 


A ‚ © CUBIC 5X5x5 FT. | 
COPPER SULPHATE. OF WATER 





eeable Oily Taste, Traced Directly to the 
icrosco E Colonies, as the Central Cut 
ater. 


individual is 30 microns and the diameter 
of the colony is 60 microns; each micron 
is 1,000th ‘part of a millimeter and the 
millimeter ts 03937 part of an inch. 

Each cell-animal has two chromato- 
phores. These are well defined plasma 
particles of slightly denser consistency, 
of a definite shape, and yellowish brown 
in color. Altho chlorophyll (green color- 


ing matter in plants and algae) is present 
ellow 
only 


in Synura, it is masked by the 
color. These chromatophores, whic 


омеаи Oil Bugs, as We Might Call Them in 
erewith Shows. 


The Two Smaller Photos Show 


The Reservoir in Which the Synura Happens to Thrive is Cut Off from the Main 


Pipe Line, and the Water Treated With Copper Sulfate; Bags Containing this Chemical Being Hung Over the Sides of a Boat, Which is Rowed Around on the 


Surface of the Water. 
Parts of Water. 


which appear to be nothing more than 
tiny strands of a contractile material are 
still a mystery to the naturalist, for he 
does not know how or whence they take 
their motion. It is a simple thread of 
plasma, which some observers say con- 
sists of lighter and darker parts, and 
therefore has some resemblance to cross- 
striped muscles of higher animals, whose 
“strength” one must assume. That this 
must originate in the nucleus, which is 
the center of energy in these tiny organ- 
isms, is undoubtedly true. But there is 
more than this. Where such a one-celled 
animal, or where a number of them have 
combined to form a colony and then 
possess a number of cilia as in Synura, it 
never happens that they become entangled 
nor do they beat the water indiscrimi- 
nately, but always keep time so that they 
swim uniformly onward. Just like a bail 
do the colonies of Volvox, Svnura, et 
cetera, roll away, rise and sink in this 
life-giving element, and are, in part, inde- 
pendent of the water currents. 

Where these one-celled animals unite 
to form a colony the first phases of the 








ose Google 


The Amount of Oil Produced by Each Synura is Exceedin 


in the Illustration Above. 


not at all suitable for any length of time, 
and for this reason only those ciliated 
animals unite which are male, female, or 
those which are not capable of copulating. 
So it can be said that this union is a stage 
in the division of labor. Reproduction 
thru division is only possible for a certain 
length of time. If for any reason this 
method is continued without cessation, 
then a gradual loss of vitality of the stock 
takes place. This decay and final death 
is prevented by conjugation. Reproduc- 
tion and rejuvenation not only apply to 
the combining animals, but also to their 
progeny, while in the higher animals it 
only applies to the young. 

The Synura is a pear-shaped individual, 
as the illustration shows, uniting with 
others to form a sphere which is sur- 
rounded by a skin-like covering. This 
covering can be likened to a vegetable 
membrane. Each individual cell of Syn- 
ura is provided with two cilia, which are 
somewhat longer than the animal itself. 
The entire colony is yellowish in color 
and is capable of a rapid rolling move- 
ment in the water. The length of each 
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gly Minute, but Can Be Detected in a Dilution of One Part in 25,000,000 
One Drop of Oil in 300 Gallons of Water is Quite Noticeable; This is Equivalent to a Drop of Water in a Cube 5 Feet on a Side, as Shown 


multiply by division, give the animal its 
particular color. One or more eye spots 
are also present in each animal; their 
place can bé taken by numerous scattered 
tiny bodies of a reddish color. But 
whether these eye spots can distinguish 
light or darkness has not as vet been 
definitely determined. In Euglenia, at any 
rate, the light distinguishing particles are 
found in the colorless protoplasm just 
before the red “eye” spot. 

The life history of ciliated animals 
varies quite considerably with the different 
species. The majority of them eat solid 
food like other animals, some decompose 
carbon dioxid like green plants, while 
others absorb soluble organic substances 
like the chlorophyll-lacking plants. And 
since two of these mentioned methods of 
taking up their food is possible in one and 
the same form, these organisms are the 
boundary between the two great plant and 
animal kingdoms, and they cannot be 
definitely assigned to either kingdom. 

The product formed within the body is a 
fatty oil whose composition is not at pres- 

(Continued on page 1085) 





A Few of the Models Entered 
in the Skipping Boat Contest 
are Here Shown. Above and 
to the Left is the Third Prize 
Winner, Constructed Entirely 
at Variance With Our Draw- 
ing, but Which Came Quite 
Close to Accomplishing the 
Sought-for Result. To the 
Right is is the Second 
“Honorable Mention,” very 
Simply Constructed. Further 
on, in Order, We Have the 
First “Honorable Mention," 
Which  Follows the  Con- 
struction Shown Originally. 








At the Extreme Right in the 
Photo Above is the Second 
Prize Winner, Which In- 
stead of Using Energy 
Stored Up in Rubber Bands, 
Depends Upon a Spinning 
Wheel for Its Action. This 
Was Rotated Forcefully by 
Cord Wound Around the 
Axle Much the Same as a 
Top Would Be Spun. At 
Lower Left is the Ingenious 
System Evolved by Mr. 
Ross, the First Prize Winner. 


"Shipping Boat" Contest Winners 


First Prize $25.00 

The photographs submitted show my 
choice of several attempts to skip the 
boat. A few tryouts and the difficulty of 
spinning a pontoon large enough to sup- 
port one-half of the model became so 
apparent that I hit upon the idea of one 
pontoon with sufficient displacement to 
float the motor. The spring motor is 
of my own construction, consisting of the 
necessary clock work and a flat spring 
five-eighth inch wide by 12 feet long. 
The impulse of the spring is transmitted 
through a wooden pulley 4 inches in 
diameter, to the small pulleys on the pro- 
peller shafts. These small pulleys are 
about five-eighth inch in diameter at the 
bottom of the “V” belt groove and the 
belt is a waxed cord. The “У”-ѕһарей 
tin-work in front and rear of the motor 
adds the displacement to carry the weight 
of the extra material. 
. The propellers are semi-pontoons 2% 
inches “in diameter. The propellers be- 
come pontoons when up to speed, and the 
body of the boat rises to the surface. 
With the propeller shafts perpendicular to 
the water the boat would rise to the sur- 
face and the pontoons would lash the 
water to a foam. There was no motion 
in any direction in the plane of the pro- 
pellers. When the body of the boat was 
warped slightly, so that the left edge of 
the rear propeller was one-eighth inch 
low, and the right edge of the forward 
propeller correspondingly low, the boat 
would move foward or rather drift slight- 
ly forward after the motor had run down. 

The rudder I fastened by a clip to the 
cross-brace on the stern. It was not used 
in any of my experiments and was over- 
looked when the photograph was made. I 
will add that I feel reasonably safe in 
saying that this method of propulsion will 
not be adopted universally by the builders 
of speed boats. MOWRY ROSS. 





Second Prize $15.00 
The model which I have submitted will 
skip for the very obvious reason that the 
excessive power which it is possible to 
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I* the October issue of this magazine, we 
showed an idea about a boat t we 
thought might skip, the idea being taken from 
a skipping stone, as it skips over the water 
when given enough momentum. t we 
wanted to know was if a boat constructed on 
this principio was practical, 

e are giving, herewith, the experiences 
of a number of construciors who have made 
models of boats on this principle, and we have 
the models in our possession. We have 
found, as the constructors have, that there is 
no immediate danger that the ships and boats 
of the world will become revolutionized, and 
we are much afraid that we will not soon travel 
across the ocean by the skipping boat method! 

We have satisfied ourselves that the idea is 
impractical, and that a large boat constructed 
along these lines would never leave the water; 
that is, we do not think it could be made to 
skip. Nevertheless, there was much interest 
in the contest and many ingenious devices 
were submitted, including a score of models. 
We are publishing the prize winners, here- 
with. EDITOR. 
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deliver to the vaned disk is more than 
ample to lift its weight and move it in a 
forward direction, which forward direc- 
tion of orientation is accomplished by the 
very simple method of placing the vaned 
disk, or lifting surfaces, at an angle 
suited to the forward motion. Please 
note that I do not employ any additional 
agent for the purpose of forward move- 
ment. WM. J. BEACH. 





Third Prize $10.00 


By my experiments and model I have 
proved to myself that the skipping boat 
idea is practical. А 

My model consists of four propellers 
each 4x134 inches, and 334 inches pitch, 
rigged in pairs fore and aft; the two star- 
board propellers turn in the same direc- 
tion and opposite in direction to the port 
propellers. Thus any horizontal thrust 
that would tend to turn the craft about 
on a central axis is nullified. The shafts 
are not vertical, but inclined so that each 
pair have a common terminal thirteen 
inches above the propeller hull, twelve 
inches of each shaft is occupied by a rub- 
ber band motor, the motive power, All 
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. diminishes 


four motors are supported by a central 
mast rigged with a horizontal cross arm 
running fore and aft. 

The helicopter principle of direct verti- 
cal lift is applied with difficulty in the 
air, but the density of water allows a 
vertical lift of healthy proportions, so 
much so that a craft of almost any design, 
partially or wholly devoid of buoyancy, 
can be lifted bodily to the surface under 
favorable conditions. To operate, set the 
motors, submerge the ship, and release all 
the propellers together. The vertical 
thrust of my model raises the craft high 
out of the water, so high that only the 
trailing edge of each blade touches the 
water. The tilted shaft permits but one 
blade to revolve in the water at one time. 
The other blade of each propeller mean- 
while reciprocates or recovers in the air 
(a medium of lesser resistance), like the 
arm of a swimmer using the crawl stroke. 

While the submerged blade is creating 
a nearly vertical lift, its drag or drift 
causes an active horizontal thrust in but 
one direction. This secondary thrust is 
created in the same direction by all four 
propellers. These two thrusts are what 
ye editor was fishing for and constitute 
the skipping boat theory. Perhaps a pro- 
peller could be designed, or the shaft 
made to jig or dance up and down, that 
would cause a craft of this kind to skip, 
but my model will not skip because it is 
dependent on propeller thrust for action. 
This thrust is produced by surface con- 
tact and to raise the propeller from the 
water deprives it of surface contact and 
its thrust. The density of 
water prevents the propeller from again 
entering it at its initial speed. 


R. E. MULLIN. 





First Honorable Mention 
І am a reader of SCIENCE AND INVEN- 
TION, and in the December number I no- 
ticed that nobody seemed to want to take 
the chance of building one of the skipping 
boats. I have found that constructing 
one is quite a job. The first question is, 

(Continued on page 1085) 





Practical Chemical Experiments 


By Prof. FLOYD L. DARROW 
CHEMICAL BASES 


ср 


————— 
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N the two articles immediately pre- 
ceding this one we dealt with acids. 
As already stated the three funda- 
mental types of inorganic chemical 
compounds are acids, bases and 
salts. Nearly all of the compounds with 
which we experiment in inorganic chem- 
istry may be placed in one of these three 
classes. We have seen that an acid is a 
compound that has a sour taste, changes 
the color of indicators, produces hydrogen 


we LLL 
Chloride and - 
Ле lime 


This Illustration Shows Chemical Apparatus Set 
Up for the Preparation of Ammonia from Am- 
monium Chlorid and Slaked Lime. 


Top Left: Ammonia Evolved from an 
Ammonium Salt Turns Litmus Paper 
Blue. 


Center: The Reaction Between Potas- 
sium and Water, With Evolution of 
Hydrogen and Its Ignition. 


Top Right: Calcium Hydroxid Pre- 
pared from Calcium Oxid Producing 
Evolution of Heat and Steam. 


| Lower Left: Various Indicators Tested 
With Alkalies and Acids to Show the 
| Color Reactions. 


| 
“| Lower Right: Ammonia, Dissolved in 
| Water Produces a Vacuum, Demon- 
| strated by a Strong Jet or Fountain 
of Water. 


ions in solution and, as we shall now see, 
neutralizes bases to form salts. 

But what is a base? What are its prop- 
erties? Why is it as different from an 
acid as black is from white? These and 
other similar questions will best be an- 
swered by a series of practical experi- 
ments. 

Bases and Indicators: Prepare 10 per 
cent. solutions of sodium hydroxid and 
potassium hydroxid by dissolving 50 
grams of each in 500 cc. of water. Also 
have at hand ordinary household ammonia 
and a bottle of lime water. At the same 
time prepare fairly strong solutions of 
sulfuric, hydrochloric and nitric acids. 
These may be about 1 to 4 or 5. (Always 
remember to pour sulfuric acid into water 
—not the reverse.) In another bottle 
have strong acetic acid. 

For indicators we will use litmus, 
phenolphthalein, апа methyl orange. То 
prepare the litmus solution boil a small 
number of litmus cubes in a beaker of 
water, allow the solution to cool and 
pour off the clear liquid. The phenolph- 
thalein solution may be made by dissolv- 
ing a little in alcohol. About 1 gram of 
the indicator to 100 cc. of denatured alco- 
hol will be sufficient. For methyl orange 
dissolve 1 gram of the substance in a few 
cc. of alcohol and dilute with water to a 
volume of about a liter. A quarter of this 
quantity will be ample for your use. 

Now arrange a row of eight small 
beakers on your laboratory desk. In the 
first place a few cc. of sulfuric acid, in 
the second sodium hydroxid, in the third 
hydrochloric acid and so on, making every 
other beaker first an acid and then a base. 
Dilute the contents of each beaker with a 
little water and then add to each in suc- 
cession litmus solution. The acids, as 
you will observe, give a red color and the 
bases a blue. 

Dividing the beakers into four pairs mix 
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the contents of each pair. Note and ex- 
plain the color changes that occur. 

Empty and rinse your beakers. Then 
repeat the above demonstration using 
phenolphthalein indicator. Note that the 
bases give a pink color while the acids 
give no color at all. 

Again repeat using this time methyl 
orange indicator. By mixing the various 
acids and bases that you have, you will 


(Continued on page 1083) 
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Here We See the Necessary Chemical Glass ware 


to Produce the Interesti ect of a Fountain in 

a Vacuum. The Tube Extending from the Am- 

monia Water Flask is First Used for Filling the 

Inverted Flask with Ammonia Gas and the Cork 
Subsequently Inserted. 
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Wood Phonograph Tone Arm 


and Reproducer 
By PAUL M. WILHELM 


ROM time to time we find descrip- 

tions and drawings of “То-Бе- 

= made-by-the-amateur” reproducers, 

but to my knowledge there have 

been none which really bring 

about the desired results. They all give 

forth a certain metallic sound which is 

harsh and unyielding. The use of wood 
seems to offer the only remedy. 

All that is needed to make the repro- 

` ducer described in the following descrip- 
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RETAINING FING Wood) 


Spe screw with filed V 
head to be placed here. 
Needle bar being later 
soldered into slot 


SOUND BOX (Wood) 
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holes tobein tine with ™ 
| tone arm ball holes 
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SWING ARM (Wood) 
The Drawings Above Show a V. 
By Boring the Necessary Holes 


onographs Today Are Fitted With Wooden Tone Arms; 
as Used in Making Patterns, is a Very Fine Stock to Build it From, as it is Clos 


tion are a few woodworking tools and a 
small bench wood lathe. A glue pot and 
a good quality of glue is also needed, 
for all parts that are joined should be 
glued. The work proceeds as follows: 
The sound box is first turned from a 
piece of any close-grained solid wood, 
well seasoned. The outside dimensions 
may be changed slightly, but the cup or 
sound chamber must be kept close to size; 
also the small projection on the rear, as 
this must fit snugly into the recess turned 





2^| Screw 









thru slot in swing ` 
stand affer assembling 


into the tone arm. Sandpapering the out- 
side will add to the appearance of this 
and all other wooden parts. 

The sound box is turned from a piece 
of wood as closely resembling the other 
in quality as possible. Both the longitu- 
dinal and lateral holes are drilled in the 
rough piece. A surplus of stock is al- 
lowed to remain on the square end for 
centering one end in the lathe, while a 
plug is driven into the open end for the 


Diaphragm 
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ASSEMBLED REPRODUCER 


Z Holes tobe inline with 
swing arm holes 


ASSEMBLED REPRODUCER 


ith Wood Bits, including an Expansion Bit Perhaps, and the Judicious Use of Saw, Rasp an 
One Well-known T Being Pivoted in a Ring of Ball 
e-Grained and Takes a Good 


second center. This plug should have a 
slight shoulder on the outer end to expe- 
dite removal after the outside is finished, 
and the ball has been turned on the end. 
The square is now finished with hand 
tools. 

The retaining ring is very simple, being 
turned from a piece fastened to the face 
late, the outer end, inside and outside 
eing turned first and the cutting off left 
until last. The outside diameter should 
be held to a close fit in the sound box. 
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The cutting off is accomplished with a 
cutting-off chisel or hand sawed and filed. 

The diafram is cut from a piece of sheet 
mica and filed or turned to dimensions. 
The hole in the center may be changed 
to fit any small rivet to be found. Handle 
the mica gently, so as not to shatter it. 

A block of wood, two or three inches 
longer than the finished piece must be, 


is swung from the face plate or jaws of 
the lathe. 


The outside dimensions of this 





Glued here 


vk Pin screwed intoTQNE ARN & SOUND BOX ASSEMBLY (Wood) 
turned projection 
on swing arm 


ee HK 
Dust fen, Mole fo accomodate 
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Thumb Screw 
EET 
eee 


NEEDLE BAR & RETAINER Metal) 





SWING STAND (Wood) 
Practical and Interesting Phonograph Improvement Which Anyone Can Build Themselves; Бура Without a Lathe, Simply 


enknife, Some of the Best 
Bearings at the Base. Mahogany, Such 
inish. Any Hard Wood is Preferable to Soft Stock. 


should agree with those of the swing 
stand on the drawing. The recess in the 
top is the most particular measurement 
as this latter accommodates the swing 
arm. The groove or slot is cut % inch 
from the top and about one-third of the 
way around the piece. 

or the swing arm a piece of wood 51⁄4 
by 214 by 2% inches is laid off as follows. 
One and three-quarter inches from the end 
and on the 2% in. face, a small mark is 

(Continued on page 1052) 
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ERE is an ideal plan for a book- 
case; and it is just the thing 
for the man about the house 


who wants to make a useful and 
attractive piece of furniture for 


the home. The one special feature of it 


Actual Photograph of Home-made Bookcase of 
Novel Design. hree Drawers Are Provided and 
the Size of the Bookcase Can of Course Be Varied, 
is, that it has three good sized drawers 
which always come in handy. It will also 
be found that this bookcase will find a 
place in the living room or the library, 
where no other piece of furniture seems 
to fit well. The bookcase is not difficult 
to construct and can be made during 
spare hours. 

First in planning the bookcase comes 
the. choice of the wood. Oak is always 
a good choice, but it is rather expensive 
and being a hard wood, is difficult to 
work with. A fine grained Georgia pine, 
that is well seasoned makes a nice wood 
to work with, and is inexpensive. The 
same can be said of cypress. If the book- 
case is to be painted one solid color the 
choice of wood is not so important. 

After the selection of the wood has 
been made, the sizes of the boards used 
are the next to be figured. Except in 
the drawers, 34-inch boards are used thru- 





By O. Stevens Hing 


out. About 28 feet of 8-inch width, and 
4 feet of 10-inch width boards will be 
needed. The wood is to be finished up 
into the following sizes: 


2 Side boards жериген 8"x52" 
li Pop shelf A genier ah 10х42” 
SO Shelves. ziehe tUe 8"x33" 
1 Bottom piece... ......... 2” x344” 


2 Vertical drawer supports 8”х 934” 

1 Horizontal drawer support 8"x 615" 
When these pieces are sawed out, planed 
and sandpapered, the wood for the book- 
case proper is completed. Then the two 
side boards are taken and 14-inch holes 
are bored according to the measurements 
given at left. In boring these holes 
it should be noted that the two holes for 
the smaller drawer support are only to be 
bored in one of the side boards. 

In making the bookcase, the drawers 
are optional and if preferred it can be 
made without them. In this case the 
vertical and horizontal supports are not 
needed. In making the drawers, the front 
pieces are made of 34 inch, and the sides, 
bottoms and ends of 3$ inch stuff. The 
latter can generally be had from boxes, 
which the grocer will gladly give for the 
asking. The exact sizes of these pieces 
are given in the chart of measurements 
below. When making these, reference 
should be made to detail of the smaller 
drawer (see cut below), іп order 
that the sides of the front pieces shall 
be properly sawed out and the general 
make-up of the drawer shall be under- 
stood. The drawers are just nailed, but 
they can be nailed and glued too, if it is 
preferred. If the case is to be all in 
white, glass knobs, instead of metal or 
wooden handles, make the case look more 
attractive, and a lock put on one of the 
drawers will prove handy on some occa- 
sions. The illustration shows the lock on 
the larger drawer. 

When all the boards have been finished 
and the drawers have been made, the 
application of the stain will come in order. 
From experience the writer recommends 


Smaller Drawers 
Front... 6 76476 
Sides.....7 ett T" 
Еа ЗИ 
Bottom. 7965706 


Larger Drawer 
Front... 9" x67 
505906796" 
Endl. GWE E he 
Bottom..T Us 5e 


Detail of Smaller 


Chart of Measurements 


The Drawing Above Gives Details for Buil 
Bookcase раев, as Well as Data for the 
and Length of the Front, Sides, etc. 
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faking a Bookcase for the Home 


a wood stain which is free from varnish 
for the best results. If the shelves are 
to be in white as shown in the photo- 
graphic illustration herewith, they should 
be given two coats of flat white paint and 
then one coat of white enamel. They 
can be stained the same as the rest of the 
case if it is so desired. In either case 
the choice should be determined by the 





All of the Principal Dimensions Are Here Shown for 


Building a Home-made Bookcase, Illustrated in 
the Photo at the Left. With the High Cost of 
Furniture Nowadays, This Design Prove 


Valuable to the Student. 
furniture with which it is to harmonize. 
With the drawers only the front faces 
are stained. 

When the stain is dry the main parts 
of the case, the top piece, the bottom 
piece and the two sides, should be as- 
sembled, so that it will be easier to handle 
while finishing. Where needed %%-inch 
holes can be bored and 1%-inch flat- 
headed screws can be used and the heads 
puttied over. 

After the case is assembled in this way, 
a coat of filler is applied and allowed to 
dry in a warm place. When thoroly 
dried it should be rubbed lightly with a 
fine sandpaper, so as to remove any rough 
spots on the wood. One coat of varnish 
is then applied and the bookcase is leít 
to dry. No varnish is to be used on the 
white enamel, 

When putting the shelves in the case, 
either 11-inch flat-headed screws аге 
used and then the heads puttied, or els 
the round headed blued screws of the 
same length can be used. Either are 
satisfactory, the latter mentioned being 
best with the darker finishes. The verti- 
cal drawer supports are put in by nailing 
them to the shelves. 


Pancake Coil Mounting 


I have been comparing the honey-comb 
inductances and spider-web inductances; 
both are trimmed in the same manner, but 
they differ in two points: 1—winding; 2— 
selectivity of a set. The honey-comb coils 
are interchangeable, why not the spider- 
web? In illustrations herewith the appa- 
ratus is shown. This apparatus permits 
the now fixt inductances to be varied only 
by coupling. By loading a small inductance, 
the signals will be found to be very weak. 
'The new apparatus, as I have designed it, 
permits large coils and smaller ones to 
used on same stand. There is another 
point in construction that I have noticed. 
The wires on the primary have a face toward 
the secondary, The tickler and secondary 
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have also a double face. If the winding of 
the latter two coils might have the ing 
on only the face (nearest the primary), 
there is increased efficiency. Of course the 
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A Simple and Effective Mounting for Pancak* 
Tuning Inductances, is Here Illustrated. Honey- 
comb and Spider Web Inductances Are Gaining 
More Favor Every Day, so That This Mounts: 

Will Prove of Interest to ‘“Radio-Bugs.” 
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cardboard or frame of the coils, does not 
affect the induction appreciably, still atten- 
tion to small details strengthens the TE 
Contributed by FRANCIS McEVANEN. 














This department will award the following monthly prizes: 


First prize, $15.00; second prize, $10.00; third prize, $5.00. 


The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the most 


useful, practical and original idea submitted to the Editors of this de 
of $15.00 is awarded; for the second best idea a $10.00 prize, and for the third best a prize of $5.00. 
We will make the mechanical drawings. 


are sufficient. 


Use only one side of sheet. 





FIRST PRIZE, $15.00 


MEASURING THE VELOCITY 
OF BULLETS. 


Does it seem impossible to "time" a 
high-velocity bullet in flight, and not only 
that, but to tell, to the ten-thousandth part 
of second, how long it will take that 
bullet to travel ten feet? And this by ac- 


WG 









eriments. 


Top Elevation 


Front Elevation 


tually timing the bullet for ten feet? By 
means of a device invented by Cleve 


The Simple Apparatus Shown at the Left is Useful in 
Measuring the Velocity of Bullets, and Its Simplicity 
Makes it Valuable for Many Other Tests an 
With This Apparatus, the Velocity of a 

ullet in Feet per Second Can Be Measured to the 
Fraction of a Foot. 
Two Discs and the Distance Over Which it Has Trav- 
eled in a Certain Time is Determined by Noting the 





AHI Paper Disc D-Shatt 
B: Screw-on Fanges E= Belt 
C-Bese & Support F-Skatt Pulley 





SECOND PRIZE, $10.00 


BLOW TORCH AND PIPE COIL 
HEAT ROOM 


The accompanying illustration shows 
how an ordinary gasoline blow torch and 
a coil or iron piping serve as an efficient 
heater for a cold room of the dwelling 
or office in winter. 





Ex- 
The Bullet is Fired Through the 


Velocity of 
th e Discs, 
and Mea- 
suring the 
Angular 
Distance 
Between 
the Bullet 
Holesin the 
Front and 
Rear Discs. 
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For the Home Shop and Laborato: 
Here Illustrated and Described 


artment a monthly series of prizes will be awarded. For the best idea submitted a prize 
The article need not be very elaborate, and rough sketches 
Make sketches on separate sheets. 








THIRD PRIZE, $5.00 


“HOME MADE LIGHTING 
PLANT” 


Having much extra work in an all- 
around repair shop and having given trial 
many kinds of lighting for night work, 
the electric, oil and city gas, all had cer- 
tain evils without counting the excessive 





FIG.4 HOME 
MADE SHOP 
GAS LIGHT 


FIG.3 THE SHOP 


the Im 


ovised Lighting Plant 
Ш Be o 


Interest. The Author 


States That He was resto Impres With the Brilliant Lighting Effect 
y the 


Secured on Auto Trucks 


With This Idea 


A spiral coil of 1% 
inch galvanized iron 
piping stands four feet 
from the floor of the 
room, as shown. The 
coil, whose diameter is 
two feet, is made by 
heating a few inches 
of the pipe at a time 
in the forge and bend- 
ing around a circular 
body, eight complete 
convolutions being made. To provide a 
stand for the pipe heater, three pieces of 


G-/fofar 


Use of Acetylene Gas Lights, and 


in Mind He Obtained a Second-hand Pressure Gas 


Tank Together With Some Metal Tubing and Burners of the Same 


as Those Used in Auto Head Lights. 


expense attached for many lights. The 
briliant lighting effect secured on auto 
trucks by the use of acetylene gas lights 
being noted and learning of their low 
operating cost, a second-hand pressure gas 
tank was secured together with tubing of 
metal and many burners such as is used 
in the truck head lights. s 

Next, the tank, some 8x36 inches, was 
mounted in a corner of the shop and 
metal tubing was taken from it to all 
vantage points for lights. Next we pro- 
cured several cheap kerosene lamp burn- 
ers and large chimneys to fit same, by 


Hallenbeck, of Roswell, New Mexico, х1 inch strap-iron stand vertically mounting these burners and holders on 
this can be done, and the velocity of the (Continued on page 1084) iron hangers, the latter made of scrap 
bullet, in feet per second, can be on iron straps, and installing the gas 
measured to the fraction of a foot. burners in the tops of the oil burn- 
The apparatus, like that used for Ethaust thru Roof: | ers and connecting the same be- 
measuring the length of light waves, neath to the metal tubing by means 
is simplicity itself. The figure shows of rubber connections, the gas burn- 
mechanical drafts of the front and ers were complete. : 
top elevations of the device. It Fig. 1 of the drawing shows 
consists essentially of two circular .,. plainly the nature of the gas tanks 
discs of stiff paper, about three Sips or Brackets c and connections to head light as 
feet in diameter, mounted on а aching Coi! to Supports--* used on auto trucks. Fig. 2 shows 
shaft, D, which is rotated rapidly = face vew E head nues and in the 
by the small electric motor Я В ae ГЕРУ center will be seen the outline of the 
through the belt E. One disc is zi МО ОАЕ acetylene burner which is double 
placed on each end of the shaft, ds fork with pin holes in each for di- 
and held in position by means of egs of Stand or recting its gas spray at angles and 
the screw-on flanges B. Heater Supports when lighted m impinging, spra s 
Each disc is ruled with equally- : Pipe Nipple as Socket to producé a brilliant light. When the 
spaced radii at suitable degree-in- Torch ia Position, a UE Mes of Torch tank becomes exhausted, it is taken 


tervals, and are placed on the shaft 
so that their lines are parallel to 
each other, or exactly "in line" 
with each other. 
The rifle to be tested is held or 
fixed so that its barrel is parallel 
(Continued on page 1065) 
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This Arrangement for Heatin 






diating Surface for Heating. 
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to a garage and exchanged for a 
a full one. Fig. 3 drawing shows 
the shop building outline and light- 


a Room or Laboratory, Comprises ing system pertaining to same. Note 
a Coil of Iron or Other Metal Pipe Supported on Light Iron Strips tank on wall at A, and lamps at B, 
Together With a Gasoline Torch, the Nozzle of ich is Plac C, D and E 
in the Lower End > the Pipe Coil. This Gives a Large Superficial , * 


Contributed by К. C. LIEBE. 
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Monthly Prize $5.00 
A PHOTOGRAPHIC BAROMETER 


Every cloud is a weather sign, even fog. 
Fog in thè morning shows that it will be a 
nice day. To continue with the clouds— 
low clouds that move swiftly tell us that 
rain is on the way. Hard edge clouds indi- 
cate wind, clouds that look rolled or jagged, 
foretell a strong wind. Look out for rain 
when the sunset in the sky is yellow or 
greenish, also when the sunrise is red. When 
the evening sunset is red and the next 
morning is gray, the day will be fair. 

Rain is foretold by a circle around the 
moon. If there is rain before seven o'clock, 
it will be fair before eleven o'clock. When it 
rains and an east wind is blowing, the rain 
will last for quite a while. A sudden shower 
is soon over, but one that is slow will last long. 

In the morning if you see dew on the 
grass, it will not rain during the day; but if a 
dog eats grass it shows that rain is bound to 
come. 

Winds from the east bring rain. Winds 
from the west bring clear, bright and cool 
weather. North winds bring cold weather, 
while south winds bring warm weather. 
'There are many other ways to foretell the 
weather but they are difficult, so I have not 
attempted to describe them. 
i$ And now I shall tell you how to make a 
photographic barometer. Look among your 
negatives, select one which has 2 or 3 figures 
in the landscape. Make a good bromide 
print of it. Before we can proceed further, 

owever, the print must be thoroly hard- 
ened in a 10% formalin bath. Then prepare 
the following: 


Water nica. i piu dta улымын ЗУ 314 ozs. 
Gelatin o cc bana es cuo OS 30 ozs 
Dissolve with the aid of heat and add: 

Cobalt Chlorid „аз — ee 30 gr. 
Glycerin (water free)............. 20 drops 


Coat the sky carefully with this mixture. 
If you have the water colors with which 
prints are colored, you may add further 
beauty to this barometer by coloring the 
foreground with the proper shade of green, 
or whatever colors are necessary. You may 
now mount it in any way that appen to 
you, tho, of course, no glass should be put 
over it. Place it in a sheltered position on 
the porch, and in fine weather the sky will be 
blue, while in damp weather it will be red. 

No doubt the change in the color of the 
sky will seem like a miracle, but a student of 
chemistry will tell you that it is due to the 
action of moisture on the cobalt salt. 

Contributed by JOHN YURGIONAS. 


CEMENT FOR CELLULOID 
Celluloid may be cemented with acetone 
collodion. Among other adhesives sug- 
gested for this purpose are the following : 


Shellac 53485533 since ENNEN 1 part 
Сатрһог наоко «..1 part 
Alcoho]: «$$ ааа 4 parts 


Dissolve the camphor in the alcohol, 
and in this solution dissolve the shellac. 


Celluloid Scrap and Filings.......5 parts 
Ether 
Amyl acetate 
Acetone 

This preparation is very inflammable. 


STARTING A SIPHON 


The ordinary glass medicine dropper 
or pipette often comes to our rescue in 
experimental work. The illustration 
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herewith shows a handy application of 
the pipette in starting a siphon. The 
pipette is placed in the lower end of the 
siphon and the rubber bulb contracted. 
When the bulb is released a partial vacuum 
will be produced in the siphon, and liquid 
will be drawn up into it and the regular 
siphon action thus started. 


Contributed by THOMAS ELKINS. 

[Editor's Note.—Several years ago we 
had occasion in the laboratory to empty 
several large pans of oil, and a very simple 
method of starting a siphon to empty the 
pans was evolved, The illustration shows 
how a piece of V$" tron gas pipe bent to 
the usual U-shape, with one leg a little 
longer than the other, was filled with oil 
before placing the shorter leg in the oil 
pan. Two fingers were held over the two 
open ends of the siphon after it was filled 
with oil from an oil can, and the siphon 
carefully put in place; then the fingers 
were removed, but yot until the shorter 
leg was well under the oil in the pan.] 





The Top Figure Shows How a Glass Pipette or 
Medicine Dropper May Be Inserted Into a Siphon 
Tube, and a Vacuum Formed by Squeezing 
the Bulb and Then Releasing It. The Lower Fig- 
Oil or Other Liquid Ma; e 
Siphoned in a Dish or Pan With a Piece Gas 
Pipe or Rubber Tube, Bent to the Shape Shown. 
This Tube is Filled With Liquid and Then Inverted, 
Removing the Fingers From the Tube Ends When 
the Shorter Leg is Under the Liquid in the Pan. 
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QUICK HARDENING CEMENT 


In the course of the Great War, a cement 
of a very remarkable type and properties 
was put into use by the French for special 
military purposes. Its high technical value, 
in certain limited fields, make it worth 
while to discuss its characteristics. It is 
a lime aluminate, differing from normal 
Portland cement in its small percentage 
of silica, and that it is almost white in 
color; and will harden with such rapidity 
as to support heavy guns within 24 hours. 
The cement, known as the LaFarge patent, 
is made in a small blast furnace, which is 
charged with coke, limestone and bauxite 
(impure aluminum oxide). When the 
furnace is in steady operation it turns out 
from ten to fifteen metric tons of fused 
slag or clinker. In composition it does not 
vary greatly from: Lime, 50 per cent.; 
Almina, 40 per cent.; Silica, etc., 10 per 
cent. 

Silica, it is to be noted, comes chiefly 
from the impurities of the coke, but in 
lesser part from the bauxite, and to a 
very slight extent from the limestone 
used. The cement can be made as cheaply 
as Portland cement. 

Fused cement has a normal setting time, 
can therefore be mixed and worked with- 
out any extraordinary precautions, ex- 
cept as entailed by the fact that its 
hardening takes place with far greater 
rapidity than does that of a normal Port- 
land cement. 

For marine work which is to be com- 
pleted between two tides, it is a satisfac- 
tory material, and is also resistant to ma- 
rine action. 

Contributed by WM. R. REINICH. 


PHOTOGRAPHING HIGHLY 
POLISHED SURFACES 


The failure to photograph objects with 
highly polished surfaces cannot always be 
attributed to a lack of skill, but more 
often to a lack of knowledge of the man- 
ner in which to properly overcome these 
obstacles. 

The first thing to do is to make a care- 
ful study of the object to be photo- 
graphed. The use of dodges, such as 
putty, to overcome the violent reflections 
from polished surfaces, frequently changes 
the textural quality of the object; for 
instance, silver objects may appear to be 
made of wood in the photograph. The 
success or failure in effectively photo- 
graphing polished objects is mainly a 
question of the proper illumination. 

Because the angle of reflection equals 
the angle of incidence, the illumination 
should be arranged so that the reflection 
is away from the lens. Direct front light 
is impossible, and to safeguard against 
this a dark curtain should be hung not 
too far in front of the object, leaving a 
small aperture for the camera eye. 

The light from one side and the top 
should be cut off, concentrating the light 
so that it comes from one direction, and 
is made to fall on the object at an angle 
of 45 degrees. Inspection in the ground 
glass will show the object with all the 
outline in fullest details; but the shadows 
will appear very dark because high glosses 
show up black when in shadow. Follow 
the old rule and expose amply for shadows 
and allow the high spots to take care of 


themselves. 
Contributed by WM. R. REINICH. 


— m WU 





= 


» 





How to Build a Radiotrola 


By H. GERNSBACK and R. E. LACAULT 


The instrument that provides your home with free grand opera, lectures, sermons and jazz 








View of the “Radiotrola” With Doors 

Opened, Showing Storage Battery, Audion 

Control Panel, and a Magnavox in the Rear 
With Its Horn Projecting Thru the Top. 


made mention of the  Radiotrola. 

Mr. Gernsback coined this word, the 

meaning being that the instrument 

was supposed to take the place of the 
present victrola phonograph, or at least 
make a good substitute for it. There is, 
of course, nothing fundamentally new 
about the Radiotrola with the exception 
of the novel designs used in this machine. 
The chief novelty is that no aerial and 
ground are used at all with the instru- 
ment, but the use of the loop is resorted 
to with good results. 

The Radiotrola was designed and con- 
structed by the authors for the private 
use of the editor, who desired to satisf 
himself that it was practical. It is a well 
known fact, understood by all to-day, that 
radio is becoming more and more popular 
not only with the radio "bug" but with 
the man in the street, with the housewife, 
with the business man—as a matter of 
fact with everybody. It is realized that 
the average layman does not wish to be 
bothered with technical details. All he 
wants is a machine, which, placed in his 
house, will bring him music, concerts, 
opera, jazz, etc, without being asked'to 
become a radio expert. 


| N a recent article in Radio News we 





Google 


Picki 
Radiophone Music 


This Photograph Shows the “Radictrola” in Our Offices, 


Up and Re 


Newar 


The Radiotrola as a matter of fact, 
can be used by anyone once a little 
instruction has been given him. 

We do not think that the machine which 
we show here is the ultimate. It is sim- 
ply the first of its kind, and for this rea- 
son naturally not the sort of machine 
which we shall see five or ten years 
hence. But it is a start, and works satis- 
factorily, bringing in at a distance of fif- 


ТОАТ 


In March 


“Radio News” 


A Sea-Plane High Power Bulb 
Transmitter. By Jesse Marsten. 

The Construction of a C. W. Wave- 
meter, with special reference to 
Heterodyne Reception. By Cyril T. 
Atkinson. 

Tubes and Transformers in Cas- 
cade. By John F. Bront. 

The Development of the Trans- 
mitter. By John S. Armstrong. 

Tell Them What They Can Hear. 
By Armstrong Perry. 

And several other highly interest- 
ing articles. E 


dl 
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oducing Thru the Magnavox Horn, 
om ^+ Broadcasting Station at Instrument, 
‚№. J. 








@ 1922 by Science and Invention 


Another View of the *Radiotrola" With Doors 
Closed, Showing the Neat Appearance of the 

ich Would Prove an Orna- 
ment in Any Parlor. 


teen miles from W.J.Z. (Newark, N. J. 
Broadcasting Station) the music and con- 
certs loud enough to be heard throughout 
a large loft. А 

The efficient range of this instrument 
with a loud talker is probably not more 
than fifteen to twenty miles, although it 
could be considerably increased with more 
stages of amplification, but the Radiotrola 
is provided with a set of phones that can 
be plugged in while the magnavox loud 
talker is cut out. In that case, the range 
is increased to fifty or seventy-five miles. 
The instrument was built with a view to 
do away with all unsightly wiring, aerial 
and ground, and to resemble the standard 
make phonograph as much as possible. 

The cabinet used is by no means a reg- 
ular phonograph casing, but is nothing but 
a record cabinet, and the style used_ by 
the authors is shown in Fig. 2. This 
cabinet of mahogany was bought in a re- 
tail store for $12. While a much larger 
cabinet could have been used, it was 
thought best not to do so for the reason 
that the loop would have extended up to 
an inconvenient height, and the instru- 
ment would have looked too cumbersome. 
While the instruments are somewhat 
cramped in the small space of the cabinet, 
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it is also true that the apparatus is very 
compact and rather business-like, and 
above all it does work nicely. 

It was found best to put the main 
switch right into the battery circuit, which 
switch. when closed lights up all the fila- 
ments and connects the magnavox as well, 
all simultaneously. Thus if the adjust- 
ments have been made once, it is not nec- 
essary to make them again (except for 
very slight variations), as, for instance, 
when listening to a lecture. It was found 
that with the magnavox, music would 
come in very well, and with the same 
adjustment spoken words come through 
rather loud, but not so clear. By merely 
detuning the last circuit the words come 
in, not quite so loud, but more distinctly. 


Construction of the Radiotrola 


The Radiotrola, as described in this 
article, and built according to the data 
given hereafter, will function at maximum 
efficiency within a radius of about fifteen 
miles, although this range can be greatly 
increased; it depends chiefly upon the 
local conditions of insgallation. For 
longer ranges, another stage of radio fre- 
quency amplification should be added, but 
this was not used in the original instru- 
ment, which was to be employed within 
the radius mentioned above. Any type of 
loud taker may be used instead of the 
magnavox, which is installed at present in 
the original Radiotrola. 


The Amplifier 


In conjunction with the loop aerial, 
which acts as the tuner, a combination 
radio and audio-frequency amplifier is 
used. The circuit, Fig. 1, shows in detail 
the connections between the various ele- 
ments which are numbered for reference. 
In this circuit, No. 1 is the loop aerial 
consisting of a wooden frame 20x18 
inches and 434 inches wide, wound with 
ten turns of Litz wire, or small cable com- 
posed of several strands of fine copper 
wire, spaced 14 inch apart. No. 2 is the 


Loop 
aeríal 


Loud 
talKer 


Tuning 
condensers 
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.001 mf. tuning condenser with a small 
fixed capacity of .0005 mf. in parallel, 
which may be connected by means of a 
small switch. With this capacity, the 
range of wave lengths which can be tuned 
is about 260 to 600 meters. No. 3 is a 
potentiometer used to vary the grid poten- 
tial of the two first tubes acting as radio 
frequency amplifiers. No. 4 is the radio 
frequency transformer which is shown in 
detail in Fig. 3. The primary consists 
of 65 turns of No. 40 S. С. С. enameled 
copper wire, the secondary is wound with 
75 turns of the same wire. 

In order to tune the radio frequency 
amplifier, which is of the resonance type, 
two small variable condensers аге 
shunted across the primary of the radio 
frequency transformer and the honeycomb 
coil L75, which gives а regenerative 
effect, since the plate circuit of the sec- 
ond tube may be tuned. It is important 
that the radio frequency transformer and 
the honeycomb coil be mounted at right- 
angles to prevent induction between these 
circuits and production of continuous 
oscillations causing whistling in the receiv- 
ers. It should be noted that either AP 
or Myers RAC3 tubes must be used for 
the radio frequency amplifier, as these 
tubes, having less internal capacity than 
the others, give better results. 

The detector tube may be of any make, 
although a non-critical one is better, not 
needing so much adjustment; the ampli- 
fied oscillations are applied on the grid of 
the detector through a small fixed con- 
denser, No. 8, of about .00025 mf. capacity, 
a grid leak No. 9 of suitable resistance, 
keeping the grid at the proper potential 
for best rectification. The audio fre- 
quency amplifier is of the ordinary type, 
the two stages being coupled by iron core 
transformers No. 10. A jack, No. 12, is 
provided for plugging in a pair of phones 
when it is desired to use the Radiotrola 
for long distance reception; when no 
phones are plugged in, the jack automati- 
cally connects the loud talker in the plate 
circuit of the last tube. 


Frame of 
{оор aerial 


Casting or 
wood turning 


In the original instrument, a magnavox 
was used, the field of which was supplied 
by the amplifier “А” battery, a switch, No. 
6, being provided to cut it off when not in 
use. For best results with this type of 
loud talker, a high plate voltage is neces- 
sary, and in the Radiotrola, 160 volts fur- 
nished by four 45-volt “B” batteries were 
applied on the two last stages of audio 
frequency amplification, only 90 volts be- 
ing used on the radio frequency amplifier. 

To simplify the adjustments, a single 
rheostat is used to control the radio and 
the audio amplifiers, as shown in Fig. 1; 
the rheostat used for this purpose is of 
the "power" type, in order to carry safely, 
without heating, the filament current oí 
two tubes. 


Assembling 


Fig. 2 and the photograph showing the 
complete Radiotrola give a good idea of 
the arrangement of the various parts in- 
side of the cabinet. The loop aerial, which 
can be turned in the direction of the sta- 
tion to be received, pivots on a support 
made of brass, as shown in Fig. 4, the 
two ends of the wire wound on the loop 
going through the support inside of the 
cabinet. This is mounted in the center of 
the top panel, which is of insulating mate- 
rial, such as bakelite and supports also the 
three condensers. Inside of the cabinet, 
mounted on shelves that can be pulled 
out, are the amplifier, the “В” batteries, 
and the 6-volt storage battery, furnishing 
the current to the vacuum tubes and the 
field coils of the magnavox. 

The magnavox is mounted on a small 
shelf in the back of the cabinet so that 
the hole in which the horn fits is even 
with the bakelite panel on the top. The 
connections from the condensers and loud 
talker are attached to binding sts 
mounted on the control panel, enabling 
the complete amplifier mounted on the 
shelf to be pulled out for inspection, 
simply removing the wire from these bind- 
ing posts. 

(Continued on page 1084) 
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This Design Shows All of the Constructional Details for Building a ‘‘Radiofrola,” as Here Described by Mr. Gernsback and Mr. Lacault. 
Are Employed With a Special Amplifying Circuit. 
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2 Stage Radio 
frequency amplifier 


Form made of hard 
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A Common “А” Battery, as Well as a Common “В” Battery Are Employed for All the Vacuum 
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“L” Trains 


F the present plans of the Chicago 
Elevated Railroad do not miscarry, 
the patient straphangers will gladly 
pay the present fare of 8 cents without 
any murmur, and be willing to donate an 
extra dime or two for the privilege of 
riding on the elevated. The elevated 
system is figuring on’ installing a radio 
system on its cars and furnishing its 
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Top Photo Shows Antenna Wires Strung 
Along Roofs of “L” Train. 
Lower Left—Talking via Radiophone 
from Moving “L” Train in Chicago. 
Lower Right—Dancing to “Jazz” Music 
Received by Radiophone on Moving 
“L” Train. 


passengers with songs, music, and even 
grand opera, on their way to and from 
work. Pretty soon it will be a privilege 
to work; not only will the passenger be 
entertained, but it will be possible for you 
to call your home while in transit and 
suggest what kind of meat you want for 
dinner. > 



















SPECIAL 


to as well as hear, the chief of the fire 
alarm system in Chicago, and every test 
proved eminently successful. 

One of the accompanying photos shows 
the girls on the Chicago elevated train 
enjoying a dance to the music being sent 
from the radio transmitting station in 
Chicago. Another photograph shows a 
passenger talking from the moving train 
to his home in the city via radiophone, 
while the third photo shows how the 
antenna wires are mounted on insulators 
along either side of the roofs of the "L" 
train. 

The radiophone transmitting set used 
in this test was equipt with vacuum tubes 

















The first trial of the radio was made 
on a Chicago, North Shore & Milwaukee 
electric line recently. А dozen pretty 
girls from the offices of the line danced 
with the road officials to the strains of 
music transmitted from the radio station 
on top of the City Hall. They were also 
able to carry on conversation, i. e, talk 


for producing the necessary high fre- 
quency oscillatory current suitable for 
charging the antenna, together with a high 
voltage d. c. dynamo, the current from 
which is acted upon by the vacuum tubes 


in the production, as well as the voice 
modulation of the high frequency oscilla- 
tions. 


Radio Gives Telephone Secrecy Sun Dust Bars Radio 


The superphone," an apparently simple 
attachment for telephones, which is said 
to assure secrecy of communication and 
security from interruptions and to make 
possible multiplex telephony, was demon- 
strated recently in the office of the Chief 
Signal Officer of the army at Washing- 
ton, D. C. 

It was shown that one telephone line to 
which superphones were attached could 
be used for a number of conversations 
simultaneously and that no two speakers 
could hear or interrupt another two. 

The superphone, it was explained, has 
been developed under the direction of R. 

Duncan, Jr, Chief Engineer of the 
Signal Corps research laboratory of the 
Bureau of Standards, assisted by S. Isler, 
assistant radio engineer. It is based on 
wired wireless or line radio, invented 
about ten years ago by Major Gen. George 
O. Squier, Chief Signal Officer of the 
army. The invention consists of a small, 
portable set of instruments, which may be 
installed in any office or residence in a 
few minutes and connected directly with 
existing telephone lines. High frequency 
alternating currents are employed. 

Signal Corps officials said that the in- 
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vention was of great value for military 
purposes, because of its assurance of secret 
communication, It would be of hardly 
less value, they said, to business men, 
bankers and others to whom it was desir- 
able to have complete privacy in confiden- 
tial channels of communication. 


SUN DUST BARS INTER-PLANET 
RADIO 


Electrified dust thrown off by the sun 
forms an atmospheric envelope about the 
earth about 100 miles away which prevents 
wireless waves from escaping into infinite 
space, according to Prof. J. A. Fleming, 
University College, London, whose wor 
in wireless research is known all over the 
world. The screen made by the dust, he 
says, acts as a sort of wireless speaking 
tube and enables waves used for long dis- 
tance work — which are about ten miles 
in length—to travel 6,000 and 12,000 
miles. If it were not for that screen, 
according to the professor’s theory, the 
wireless energy thrown out by the big 
sending towers would not cling to the 
earth, but would pass away and be lost. 


1043 


When coming in contact with the screen 
the waves are deflected and guided be- 
tween it and the earth’s surface until they 
reach the receiving station for which 
they were intended. 

The electrified dust is thrown off by 
the sun in immense quantities and the 
pressure of light — which exerts a total 
pressure of many tons on the whole sur- 
face of the earth — is strong enough to 
overcome the backward gravitational pull 
of the sun and so drive the dust particles 
on the long journey toward this globe. 

The dust attains great velocity in the 
freedom of the empty spaces and generates * 
enough energy so that a single handful 
would drive the biggest ocean liner for 
twenty-four hours. Each particle bears 
an electric charge from the sun and on 
reaching the outposts of our atmosphere 
friction slows it down, and thus floating, 
a layer or conducting screen is formed 
which is an unseen blessing to radio engi- 
neers. Prof. Fleming, altho he holds no 
positive views on interplanetary communi- 
cation by wireless, says that the moon 
is unfit for long distance radio communi- 
cation because it has no dust screen 
about its surface such as the earth. has. 


27 Зря ЖЕЛ 


Radiophone Concerts Сап Be Received Frequently, 
or Insulated Copper Wire Running Around d 


as Shown in the Picture. 


Especially in Cities Near the Broadcasti 
e Room in Back of the Picture Molding. Both 
The Ground Wire is Shown Connected to the Radiator, or it May Be Attached to Any Other Grounded Metal Body, Such as the 
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Radio for the Beginner 


By ARMSTRONG PERRY 


F you were standing under a loaded 

apple tree it would not take you 

long to find a club and learn how 

to use it. Or if the apples had been 

converted into cider and barreled, I 
reckon you would find a straw. Then 
why stand around, now when the air about 
you is full of everything from prayers to 
grand opera, and not try to extract the 
religion, entertainment and instruction 
from the ether? It is simple. 

If you want the hourly quotation on 
hogs from Chicago, an up-to-the-minute 
report on the weather and shipping con- 
ditions in the Port of New York, a bed- 
time story to put the kids to sleep, a bit 
of jazz, the day’s stock market, or a ser- 
mon to help you face with fortitude the 
call for the first quarter’s income tax, 
help yourself. You can get almost any- 
thing any time by radio. All you need is 
a little wire to intercept the radio waves 
that carry the messages and a little re- 
ceiver to translate them into sound. 

The news, the music, the stories, pray- 
-ers and sermons, are put into the air by 
powerful transmitting stations where 
human voices and the notes of musical in- 
struments are changed into radio waves 
that ripple away a thousand miles or more. 
If you want to know how it is done read 
magazines like Ranio NEWS, go to a radio 
school, take a correspondence course or 
write to the nearest Signal Corps Sta- 
tion of the United States Army for in- 
struction by mail. But it is not necessary 
to know radio when using it, any more 
than it is necessary to know hydraulics 
in order to draw water from a faucet. 

You go or write to a radio dealer and 
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Install a Receiver 


E are pleased to announce a 
Д series of twelve popular arti- 
cles on Radio entitled, RADIO 
FOR THE BEGINNER, by Mr. 
Armstrong Perry. Mr. Perry is 
well known as a radio man and has 
the ability to see radio through the 
eyes of the layman. Іп these articles 
we are trying to show to the average 
layman, that is, the man in the street, 
who knows nothing about radio, just 
how to go about to receive the music 
that now abounds all around us. 
There are, at present, five stations 
broadcasting radio music, lectures, 
stories, grand opera, vocal and in- 
strumental music, the stations being 
as follows: 


Westinghouse, Newark..... WJZ 
Roselle Park, N. J........ WDY 
Pittsburg, Penna.........KDKA 
Springfield, Mass.......... WBZ 
Chicago; ІШ... ае KDY 


Anyone within a radius of 100 
miles of these stations by means of a 
simple apparatus can listen in. 

We are quite certain that the arti- 
cles are as clear as it is humanly 
possible to make them without stray- 
ing into deep technicalities. If you 
should not understand anything, be 
good enough to address Mr. Arm- 
strong Perry, enclosing stamped en- 
velope for reply—Editor. 


How to Buy and 


immi smit. 
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purchase a receiver. If you are within 
fifty miles of San Francisco, Los Angeles, 
Denver, Omaha, Kansas City, Wichita, 
Chicago, Cleveland, Buffalo, Boston, New 
York, Washington, or any of the larger 
cities, a receiver costing from $15 to $30 
will be good enough to begin with. 
The dealer calls these "mineral detector 
sets." If you are farther away from a 
city where radio telephone transmitters 
are at work you will need a "vacuum 
tube" receiver. This costs from $75 up, 
including the necessary batteries, tubes 
and phones. In either case you will need 
to put up a wire—the aerial—so that the 
radio waves can trickle down from it to 
your listening ear. 

A mineral detector set is less sensitive 
than a vacuum tube set. As compared 
with the “v. t." apparatus it is like a man 
who is somewhat deaf. It takes more 
energy to reach his ear drums. So for 
the cheaper receivers the wire needs to be 
comparatively long—say 100 feet—in 
order to pick up sufficient energy to pene- 
trate the receiver and make sounds loud 
enough for your ear to hear. 

Copper or aluminum wire is best. Be- 
tween these and wires made of iron or 
lead there is somewhat the same difference 
as between a very steep chute made of pol- 
ished wood and one covered with sand 
paper. You might slide down the sand 
paper just as fast, but you would not be 
quite all there when you arrived at the 
bottom. Just so the electric current loses 
part of itself in coming down a poor con- 
ductor. In the language of the electrician, 
copper and aluminum have higher con- 
ductivity than most other metals. A wire 
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made of strands gives better results than 
a solid wire of the same size. 

Your wire had better be straight, tho 
it is not necessary to stretch it tightly. 
Usually it operates better if it is thirty feet 
or more above the ground. One that I 
use starts at a post twenty feet above the 
ground and runs up at an angle of 45 
degrees to another post on a roof 75 feet 
high, whence it descends to my radio cabin 
on the fifth floor. Another starts at a 
barn, goes to an apple tree and then to a 


receiver in a ground floor room. Still 
another follows the picture molding 
around a second story room. They all 


pick up all kinds of messages. 

One thing I am careful about is to keep 
these aerial wires from touching wood or 
metals. I fasten an old bottle or a com- 
position insulator to the post, building or 
tree and then fasten the wire to that. 
Otherwise the radio waves, after being 
picked up by the wire, leak off into the 
tree, post or building as water spurts from 
a leaky pipe. Аз a certain oil magnate 
said to a superintendent, who proudly re- 
ported that he had been able to get 99% 
per cent. of the gasoline out of crude oil: 
“That is not enough! We must have 
it all!” 

When my radio wire passes from out- 
of-doors into a building I put in a light- 
ning switch or a lightning arrester. Once 
I saw the lightning strike a wire just out- 
side my window. It was very wonderful 
—magnificent, but ever since that day I 
have tried to make sure that the lightning 
remains out-of-doors. I hate to think of 
trying to confine 
within four walls 
any wild thing that 
needs so much room 
and air! Besides, I 
do not like the atti- 
tude of insurance 
companies toward 
lightning losses. 
They are as stub- 
born as the Lord 
was in the case of 
Lot’s wife. If you 
invite destruction by 
disobeying orders, it 
is your own funeral 
and the undertaker’s 
bill comes out of 
your estate. 

Another little de- 
tail about putting up 
an aerial wire is 
that it should not run parallel with other 
wires in the neighborhood. Parallel wires 
are worse than one of those strings of 
neighbor's dogs where one begins to howl 
and sets them all howling. Electricians 
call it "induction." There is a shorter 
word that begins with “Н” and expresses 
my feelings about it better. If your wire 
is at right angles with all others, or nearly 
so, you will not need to use either word. 
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Up Between Two Points, and Also 
ndow, in Conformity With the Fire 


Board Placed Under the Window, May Be Nc. 14 Wire; But the Ground Wire Running from the Light- 
ning Switch to the Separate Ground Indicated, Must Be No. 4 B. & S. Copper Conductor or Its Equivalent. 


as Shown in the Circle at Left, is Sometimes Connected Across the Aerial an 


Ground 


A Safety Ga 
Wires, Just nside the Window or at the Grounding Switch, Heavy Static Discharges Leaping This Gap 
Easily Without Burning Out the Apparatus. 


There is a knack to handling a coil of 
wire that I learned after spending several 
weeks of my life straightening out kinks. 
If the wire dealer is a desirable citizen he 
puts a single strand of rather stiff wire 
around your coil like a collar. 


By sliding 





FixT 
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Any Radio or Electrical Supply House. 


this around and around your coil you can 
releasc one turn of wire at a time. If you 
take the collar off, sooner or later you 
lay your coil down or drop it accidentally 
and when you try to straighten it out you 
find it hopelessly tangled. 

There are many kinds of aerials: In- 
verted “L’s,” “T’s,” “fans,” “umbrellas,” 
“wire mesh,” “loops,” and “cages.” I pre- 
fer a single wire partly because I am nat- 
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is а 22 1 Volt Type and the 
ario-coupler. The Aerial and 


Ground Connections Are Made in the Same Way as in the Diagrams Above. 


cess and Telegraph Receivin, 
rystal Detector, a 1,000 Ohm Telephone Receiver, a Fixt Condenser, and a 
Telephone Receiver May be a 75 Ohm One, Such as Used on Regular Tele- 

hm Receiver of Good Make, Will Prove Much More Sensitive and Give 
The Crystal Commonly Employed in the Detector is Galena, and is Procurable from 


urally lazy, and partly because I am satis- 
fied when I can hear what I want to hear. 
The more elaborate aerials require more 
time and money. 

The inside end of your aerial wire goes 
into the binding post marked “A” or 
“Ant” on your re- 
ceiver, and you turn 
the screw down 
tightly. Next to this 
binding post is one 
marked “G” or 
"Gnd." which is 
short for “Ground.” 
To this you attach 
another piece of 
wire and run it to 
anyconvenient water 
pipe or steam radia- 
tor If you have 
neither, solder the 
end to any old piece 
of metal and bury it 
in the ground. Sol- 
dering betters any 
connection. It is 
easy to do since the 
invention of the 
soldering paste that requires only the heat 
of a match. 

Whatever kind of receiver you are 
using, when the wires are all connected 
and the knobs and things adjusted accord- 
ing to directions, you begin to hear things 
that your phonograph never thought of. 
It is a surprise party with unknown friends 
dropping in from all parts of the world. 

(Watch for the next instalment.) 


Set is Con- 


NEW RADIO APPARATUS FOR 
AIRCRAFT 


At Croydon, the London terminal aero- 
drome, on November 4th, very successful 
tests were carried out with a new wire- 
less apparatus for guiding airplanes in 
foggy weather when near the aerodrome. 

The aerodrome and surrounding district 
have been divided into sections and by 
means of the new apparatus the wireless 
operator on the ground is able to tell the 
pilot of the airplane which section he 1s 
over and the exact minute to turn. 

The apparatus has been installed in a 
building known as the control tower on 
the aerodrome, 

The tests were made with a Handley- 
Page airplane and the operator in the 
control tower guided the machine to vari- 
ous parts of the aerodrome.—Lieut. G. H. 
Daly, D. S. M. 
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The og re “Radio Bug" is Greatly Interested No Doubt, in the Recent Announcement By Mr. Paul F. Godley, Well-Known American Radio Expert 


That He 


ad Heard 26 American Amateur Transmittin 
and Scotland Varied Between 2,500 and 3,000 Miles in 
and Only About 1-10th*of This Wattage Was Used to Bridge the Atlantic. Com 
at Commercial Stations, as Shown in the Picture Above, When the Wonder of It All Will at Once Dawn Upon You. 


ost Cases. 


Stations When He “Listened In" in Scotland. T 
The Greatest Amount of Energy an Amateur Station Can Legally Use is 1, 
e This For a Moment With the 200 Kilowatt Radio Transmitting Set Used 


The Distance Between the Transmitting Stations 


Watts 


The Comparative Magnitude of the 


Amateur and CommercialjWave Lengths, as Well as the Relative Size of Antennae, Are Graphically Shown Above Also. 


BOUT a month ago it was re- 
ported in the daily press that 
twenty-six American radio ama- 
teurs were heard in Scotland by 
Mr. Paul F. Godley, an American 


radio expert, who installed a very sensitive . 


receiving station at Glasgow, for the ex- 
press purpose of listening in, to ascertain 
whether or not such small transmitting 
stations as those used by amateurs could 
be heard regularly in fair weather and 
under average static conditions over such 
a great distance as that existing between 
America and Europe. 

Some of the amateur radio-telegraph 
transmitting stations in America are lo- 
cated far inland, and the maximum energy 
employed in transmitting the test signals 
over the 2,500 to 3,000-mile gap did not 
exceed a kilowatt, or 1,000 watts, whereas 
the commercial radio-telegraph stations 
employ from 100 to 200 kilowatts, or 
more, to bridge the same distance. 

The accompanying chart shows graphic- 
ally what a remarkable scientific achieve- 
ment the trans-Atlantic amateur transmis- 
sion really is. The upper scale line shows 
by comparison the small magnitude of the 
one-kilowatt amateur station as compared 
to the 200-kilowatt commercial, or govern- 
ment station, intended for regular trans- 
Atlantic communication. 

In other words, the commercial station 
uses 200 times as much power as the usual 
amateur station, the only real difference 
being, of course, that the larger station is 
pretty sure to get the messages thru 
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almost any sort of interference, or static. 

Next, we may glance at the tremendous 
aerial wire system, or antenna, as it is 
usually called, employed by the profes- 
sional station. An antenna of the type 
used at Radio Central on Long Island, for 
example, measures about 3 miles in length, 
or 15,840 feet, and the two dozen odd 
wires, each larger in diameter than a lead 
pencil, are supported 410 feet above the 
ground on latticed steel towers. The 
average amateur antenna will measure 
about 60 feet in length and will be about 
35 feet above the ground, and comprises 
possibly 2 to 4 wires, each being as thick 
as an ordinary store string. 

In other words, as the graphic chart 
shows, the amateur antenna, magnified 100 
times in the picture in order to make it 
visible at all, as compared to the commer- 
cial antenna, is only 1/12 as high in the 
air as the big fellow, while the length is 
about 1/263 the length of the large aerial. 

When it comes to the size of the appa- 
ratus or instruments employed, the amateur 
outfit looks like a “bunch of junk” com- 
pared to the formidable array which greets 
our eyes when we open the door of a 
typical trans-Atlantic radio station. 

The amateur can place his apparatus 
(even for transmitting across the Atlantic 
and rated at far less than 1 kilowatt, when 
he is using, for example, the highly effi- 
cient continuous wave vacuum tube gene- 
rator or oscillator) in a space measuring 
about 2 feet by 1 foot by 1 foot. Disre- 
garding entirely the steam turbines, boilers 
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and other machinery, the commercial 
radio station, rated at, say, 200 kilo- 
watts, will require about 2,000 times the 
cubic feet of space, that the amateur occu- 
pies, to take care of the high frequency 
alternator of the type used at Radio 
Central, together with the control switch- 
board panels and the auxiliary condensers, 
transmitters, etc. 

As a matter of fact, the professional 
station will occupy much more space than 
4,000 cubic feet, even when the steam tur- 
bines, boilers, etc., are left entirely out of 
the calculation. 

When it comes to the wave length used, 
and we must remember as extensive tests 
by Marconi and other radio experts have 
shown, that long waves are much more 
efficient in covering great distances than 
short waves, the amateur again scores a 
distinct mark in the advance of efficient 
radio transmission. 

If we take as a typical wave length for 
a trans-Atlantic station that used by Ar- 
lington (N. A. A.), which is 3,000 meters, 
then the little amateur station, transmit- 
ting on a maximum legal wave length of 
200 meters is operating on a wave length 
only 1/15th as long as that radiated by 
the big stations. And as a matter of fact 
very few commercial trans-Atlantic sta- 
tions today take chances in using a wave 
length as low as 2,000 or 3,000 meters, 
and they actually work on much higher 
wave length, anywhere from eight to ten 
thousand up to twenty thousand meters 
(one meter being equal to 3.28 feet). 


What to Invent 


INGENIOUS BICYCLE GENERATOR 


Attention! bicycle enthusiasts. Pin your 
optics to the following suggestion of our 
friend Maffet, from Opal, Colorado. No 
more burnt-out batteries, no mussy oil or 
carbide lamps and no accidents at night 
riding your rubber-shod steed with this 
needed improvement. 






DISC OVER 
HUB TO 
HOLD 
MAGNETS 
IN PLACE 


A Novel Idea in Electric Light Dynamo to Be 
Built on Bicycle Wheel. 


Dear Mr. Hopson: 


In response to your request for ideas in 
the August SCIENCE AND Invention, I 
am enclosing one of a generator for 
bicycle lights and horns. This one is very 
simple and sturdy, and should supersede 
the present unsatisfactory battery outfits. 
As the sketch shows it consists of a num- 
ber of magnets mounted around the hub 
of one of the wheels. These could be either 
of the horseshoe or bar type. In the lat- 
ter case two field coils could be used and 
thus make a stronger generator. The 
field coils are mounted on the frame of 
bicycle as shown and are arranged be- 
tween the spokes and frame, in close 
proximity to the pole-pieces of the mag- 
nets. Tuomas С. МАЕЕЕТ. 


PULLMAN EXERCISER 


You who do considerable riding in the 
modern Pullman cars, and especially you 
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Funny, Isn't it, Someone Hasn’t Thought of Putting 
a Small Gymnasium in Pullman Cars? 


By JAY G. HOBSON 


who take those long, tiresome, muscle- 
stiffening trips over the steel threads, cer- 
tainly will appreciate an addition to the 
coach that will enable a fellow to exercise, 
and work up an appetite during the ex- 
tensive period of inactivity. 

For instance, the Pullman company 
could easily afford to install -a tread-mill 
for running, a bicycle arrangement for 
leg exercising, a punching bag for arm 
and shoulder practice and wall-weights for 
general limbering up. These devices un- 
doubtedly would become very popular with 
the men folk, whose natural tendency is 
one of force and motion. With a small 
compartment of this description a fellow 
could slip off his coat and pitch into a 
frenzy of exercise that would make the 
old meal taste just like mother used to 
provide. And, finally, when one’s destina- 
tion was reached he wouldn’t feel like a 
stoved-up elephant after an all-night ride 
in a small box car. I certainly hope some 
of you traveling readers suggest-the above 
to the railroads so that they may provide 
this useful addition to their equipment. 


MEN’S CRUMB CATCHER 


Another mystery unsolved! Did you 
ever go to luncheon with some friends, 
all sit down on perfectly clean chairs, eat 
your hot, crispy rolls and butter, finish 
with pie, get up and with surprise find 
the seat of your chair all full of crumbs— 
the very seat {һас you have been sitting 
on? Well, the next time that you eat 
just notice this phenomenon and I am sure 
that you will agree that there is great need 
for an invention of a men’s crumb catcher 
to assure better manners at the table, 
which now seem impossible of achieve- 
ment. 


Possibly one in the form of a cloth. 


extension attachable to the table cloth and 
to one’s coat would serve the purpose. 
Anyhow, to further the cause of neatness 
with our meals some thought along this 
line wouldn’t be amiss. 


-  LINTLESS NEWSPAPER 


To those who read in dark-colored 
clothes a lintless newspaper would most 
assuredly be highly welcome. This sug- 
gestion was profoundly impressed upon 
me the other day after I had finished 
reading the Sunday papers. I approached 
some feminine and masculine friends in 
the corridor of a hotel, mentally at ease 
about my appearance. But to my surprise 
one of the ladies announced: “О, look, 
it's been snowing all over your clothes." 
The darned newspaper had shed its 
surplus dandruff all over me, and right 
there and then I decided newspapers were 
being cut with dull knives and somebody 
should invent one that keeps sharp and 
eliminates the bothersome lint. 


ACETYLENE AS MOTOR FUEL 


Dr. Paul Weyland, President of the 
Association of German Natural Scientists, 
who is now in this country, says that 
owing to the poverty of the German peo- 
ple and their inability to get oil at the 
present prices, a substitute has been in- 
vented for their use in the form of acety- 
lene gas, which is proving very successful 
for automobiles. He says that Germany 
is far behind this country in the use of 
electricity and that this means of motiva- 
tion is looked upon with disfavor. 

"Germany has no oil, and with her cur- 
rency in its present condition she cannot 
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afford to purchase what she needs,” said 
Dr. Weyland. “This has led to a discov- 
ery which will revolutionize the automo- 
bile industry for Germany at least. Acety- 
lene gas, generated by the action of water 
on calcium carbide, I believe, will be the 
coming motive power for automobiles in 
my country. he engine has been per- 
fected. The gas is comprest and stored in 
cylinders. The user stops at a station and 
instead of having his gasoline tank filled 





" 

Why Not a Crumb Catching Apron to 

Spread Between the Guest and the Table, to 
Eliminate Those Crumbs on the Chairs?" 


exchanges his cylinder or gets it recharged. 
Stations for this purpose are already 
building. 

“Germany is far behind the United 
States in the application of electricity as 
a motive power. It is not favored in my 
country. Even the electrically propelled 
locomotive for trains is in disfavor. Our 
use of electricity is negligible as compared 
with yours. But there is a real economic 
reason for this; labor in Germany is very 
highly organized and restless. To use 
electricity as freely as you do requires 
high control power stations. With labor 
in revolt, they place an enormous power 
in the hands of the working men, which 
we fear to give them. 

“But we are still making an excellent 
vegetable oil by gathering the fat from 
the soil and using it for lubricating 
purposes. One use we have made of 
electricity which is of great value is in 
increasing the growth of plants, an inten- 
sified cultivation.” 





And-Why Doesn’t Some Genius Take the “Lint” 
off of Newspapers Before They Cover us With a 
iniature Snow Storm, 








Folding Automobile Top 
(No. 1,390,554 Issued to Abraham 
D. Hedges.) 

The framework which supports 
the flexible cover of the automobile 
top in this invention is composed 
of straight and of tubular sections 

















There are two of the lat- 


of steel. 
ter rigidly connected at the rear 
seats with curved balancing arms 
which extend forward when the top 








is raised, as illustrated. These are 
attached to the sides of the auto 
mobile by bolts. The bottom ends 
of the curved arms communicate 
with leve;s, which levers have 
springs attached to them to assist in 
balancing the arms. The automo- 













bile is provided with curved open- 
ings or pockets to receive these 
arms. The cloth top folds down in 













back of the rear, seat and is pro- 
vided with a hooking device, for the 
purpose of holding it in the open 
position. after the top has been ex- 
tended. 


Phonograph Reproducer 


(No. 1,390,558 Issued to Alex 
Hoover.) 


In this novel reproducer and 
seated in the upper and lower por- 
tions of its shell, are gaskets of 
leather or other material. Thru the 
center of an ordinary diafram and 
several auxiliary diaframs, an alu- 
minum post is past, threaded on its 
upper end for the reception of a nut, 
and provided on its lower end with 
























a socket adapted to receive the 
stylus or needle. Immediately above 
the main diafram is a four-legged 
spider, the arms of which terminate 
in depending fingers, superimposed 
upon the main diafram, This spider, 
it is claimed, serves the important 
purpose of adapting the receiver for 
use in conjunction with the lateral 
cut records, The reproducer will 
also give excellent results on hill 
and dale records without the neces- 
sity of changing the position of its 
needle, or any of its parts with re- 
lation to the record, the inventor 
claims. 

























Electric Razor 


(No. 1,390,702 Issued to Joseph A. 
Hammond.) 


In this razor the chopping stroke 
is changed to a swinging stroke. 
The operating means is found in 
the handle of the razor, the propor- 
tions of which have been reduced 











so that the 


instrument is graceful 
in appearance. Ordinarily one 
would consider it а straight edged 
razor blade attached to the arma- 
ture of a buzzer. One might sup- 
pose that the razor blade would re- 
quire a guard in order to prevent 
the user from injuring his face, 
but by actual experimentation, it 
has been demonstrated that even 
the inexperienced shaver will not 
cut his skin. 


















Balloon Searchlight 


(No. 1,390,902 Issued to Columbus 
rooms.) 


Suspended from a lighter-than- 
air balloon is a powertul incandes- 
cent light suitably shielded by a 
square, box-like structure made of 
metal. This casing has in each of 
its vertical sides a bull’s-eye, and 
also one on its lower horizontal side. 
Each bull’s-eye is connected inter- 
nally to a conical reflector, open 
near the source of light. n the 
outside of the box and situated over 
each bull’s-eye is a curtain, con- 
nected at its free end with a cord. 





This cord passes down over a pul- 
ley in a frame suspended below the 
casing and thence thru a_ hollow 
pipe to the ground. From this place 
the light may be controlled, so that 
it will shine in any desired direction. 
For signaling or providing an aerial 
buoy, this system would undoubt- 
edly be successful, but we, fail to 
see its efficiency as a searchlight for 
training a beam on an aerial target. 


Oscillating Fan 


(No. 1,390,762 Issued to Philippe 
de Clamecy.) 
An improvement over the ordi- 


nary oscillating fan is embodied in 
this construction, After mounting 
the motor on suitable ball bearings 





so that every movement made by the 
fan is free and absolutely silent, the 
inventor's attention is given to 
the fan blades. In the regular fans, 
the noise of the blades as they spin 
around in the air is somewhat dis- 
tracting. In order to decrease this 
sound to a minimum and to increase 
the efficiency of the fan, the in- 
ventor has developed fan blades of 
a reverse curve, stream-line cross- 
sectional shape, having а rounded 
advancing or cutting edge, and 
gradually tapering therefrom to a 
thin rear edge, where the air leaves 


the blade. he inventor claims that 


this reversely curved stream-line 
shape of the fan blades results in a 
remarkably silent fan, having a sub- 
stantially higher efficiency than is 


ordinarily obtained with the regular 
fans. 


Amusement Device 
(No. 1,390,789 Issued to St. Charles 


Jacobs.) А 2 
„А hen, duck or other animal is 
hinged on its legs, and provided 


' 

with a suitable spring to maintain 
its upright position. The represen- 
tation is hollow, with an inlet at the 


top and also an outlet placed near 
a suitable hole on the game board. 
The hen now becomes the target of 
attack, and when a baseball hits it 
which is thrown by one of the prize 
seekers, the hen tips, laying an egg 
which slides thru a chute down to 


the front. 

Electrothermo Relay 
(No. 1,399,226 Issued to William 
A. Rhodes.) 

This is a very novel relay, in 


which a member capable of expan- 
sion in response to electric current, 
operates a snap contact. The ex- 
pansion member consists of a tube, 





thru which passes the filament for 
heating the tube, and thus causing 
its elongation, . This tube being com- 
bined with a device whereby its ex- 
pansion movement is amplified, 
causes a contacting device compris- 
ing a spring, bowed in one direction 
and arranged to snap into a position 
of reverse flexture, to snap into a 
closed position, The spring may be 
returned to its first position. by 
means of a restoring electro-magnet, 
or the device may be so adjusted 
that the tube when contracting be- 
cause of its cooling, will bring the 
spring back to its original place. 


Current Controlled Device 


(No. 1,390,317 Issued to Charles 
Wagner.) 

A small compact, self-contained 

rheostat for use on either alternat- 












ing or direct current is the subject 
of this invention. Substantially the 
device consists of two long square 
asbestos covered pieces of wood, 
upon which is wound the resistance 
material. The top of the entire de- 
vice is protected by a sheet metal 
covering, and the coils themselves 
are mounted upon an asbestos cov- 
ered wooden plate. On one side of 
the plate is a bar upon which moves 
a slide contact for regulation of the 
current. The device is ingenious, 
especially its hook-up. 


Gas Regulator 

1,390,759 Issued to Bernhard 
С. Carlsson.) 

In many cases because of the ig- 
norance of the exact requirements 
of a motor for obtaining best_ re 
sults, or because the operator of an 
automobile is not well versed in 
motor efficiency, the regulation of 
the fuel supply is more or less hap- 
hazard guess-work. For that reason 
the inventor of this system has de- 
signed a dial which communicates 


(No. 


directly with the needle valve of 
the carburetor, whereupon the nov- 
ice will have the берек relation of 
the needle valve visib: 


y indicated to 





him. A small automobile om this 
indicator and a dial will be seem їп 
the accompanying diagram, Upon 
which there is also a representation 
of the globe with its meridians and 
parallels. The markings uphill, leve! 
and downhill, lean, high speed, easy 
run, ctc, give the inéxperienced 
driver all the indications necessary 
for proper regulation. "The meedic 
valve is set by turning a thumb-nut. 


Amplifying System for 


Phonographs 
(No. 1,398,965 issued to Lorren 
M. Hart.) 


In order to preserve the beauty, 
timber and tonic qualities of phono- 
graphic reproductions, the inventor 
of this amplifying system has р-9- 
vided for a deflection of the air vè 
brations from the sound conduit or 
horn of a phonograph, claiming that 
in ordinary phonographs the repro- 
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duced sounds, due to the flaring air 
column, are harsh and blastlike, and 
that many of the overtones and har- 
monics are made impossible. This 
is remedied, according to his claims. 
by deliberately deflecting the sound 
waves against elastic sounding 
boards designed particularly to be 
responsive to harmonics and  over- 
tones, which require generous aznp!i 
fication. He then focuses the amp: 
fied overtones, so that they will be 
sent out from the horn togrethe- 
with the amplified vibrations — pri 
marily created by the air coluznm of 
the horn. 
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Scientific Humor 


This One Sounds Logical. — First 
Pror: “Everything I tell that boy goes 
in one ear and out the other.” 

Seconp Pror: "You're wrong. Sound 
can’t cross a vacuum.”—Ab. Jackson. 


This Joke Belongs In Purgatory.— 
Physics Prof. during Quiz:—“And now 
what are the physics of the ice cream 


freezer?” А 
Student—"'Salt."—Ralph Е. Beilstein. 


We'll Say It Is.—Proressor — “Mr. 
Stevins, please give the composition of 
air.’ 

Stevins—“Oxygen, carbon dioxide, ar- 
gon, vapor and dust particles.” 

ProFessor—“Which one is most promi- 
nent ?" 

SrEvIN s—"Dust particles.”—D. Johnson. 





Correct.— 
2 Jimmy — “Pop, 
generator shake 
so?” 

Por—“It’s only 
being excited, 
son. Т. К. 
Davis. 


And Makes a Monkey of Himself 
with Old Jokes.—Further proof that man 
is a descendant of some sort of animal is 
established by the following facts: Man 
has calves in his legs, frogs in his throat, 
swallows in his neck, hare on his head 
and bull right on the end of his tongue.— 
Celia Freeman. 


The Teasing Point—Franx—‘If 32 
is the freezing point, what is the squeez- 
ing point?” 

FurTER—“Two in the shade.”—Edward 
L. Friedman. 


We Hope This Is Your Last One! 
—Contrisutor—‘What did you think of 
my last joke?” 

Eprrog—"I'm glad to hear you call it 
your last.” — Edward L. Friedmai:. 


Did the Bill 
Turn Her Hair 
Gray? — Several 
doctors were 
jollying one of 
the bunch about 
a long gray hair 
* that had been 
found on his coat 
sleeve. 

“If you must fall in love, why don’t 
you pick out a young one?” they asked. 

“That hair came from one of my pa- 
tients,” explained the accused. 

“You can't put that over on us, 
turned the wit of the party. 

“You know very well that your patients 
never live to have gray ħairs.”—J. J 


O’Conmell. 





” 
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Are We Slipping?—NrcRo PreacHEr— 
“Brethren, today the people are monkeying 
into God's business. This must stop. 
When God made the world he put it on 
an axis so that it could turn. If everybody 
drills for oil, and lets all the axle grease 
run out, some day this old world will stop 


dead still, and there will be no day or 
night. " No name. 

An Operatic Family— Cxisco —"lHlave 
you seen Carmen?" 

KaATTIE—"Sure, my two brothers are 
conductors.” —Edward L. Fricdman. 


oss Google 





what makes that 
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thought he would — the power plan 
broke down.”—Edward L. Friedman. 


hann noa i ain 


Did the Spark Coil?—Car Owner, 
ENTERING GaARAGE— “Опе of my cylinders 
has been missing all day." 

Mecuanic—“I expect the carburetor.”— 
J. Edwin Wilson. 


иннаа анинин 


A Genius.—CrassHaAw—“How did you 
gain the reputation of being the big man 
out here, who knows everything?” 

Susurss—“I managed to put up one of 
those portable houses without having to 

k the manufacturer to send over one of 
their experts.” —J. J. O'Connell. 


amimmm mimm 


E receive daily from one to 
ДД; two hundred contributions 

to this department. Of these 
only one or two are available. We 
desire to publish only scientific humor 
and all contributions should be orig- 
inal if possible. Do not copy jokes 
from old books or other publications 
as they have little or no chance here. 
By scientific humor we mean only 
such jokes as contain something of 
a scientific nature. Note our prize 
winners. Write each joke on a sep- 
arate sheet and sign your name and 
address to it. Write only on one side 
of sheet. No letters acknowledged 
unless postage is included. 

All jokes publisht here are paid for 
at the rate of one dollar each, besides 
the first prize of three dollars for the 
best joke submitted each month. In 
the event that two people send in the 
same joke so as to “tie” for the prize, 
then the sum of three dollars in cash 
will be paid to each one. 
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It Always Works That Way—T wo in- 
ventors made up their minds not to ex- 
periment any further upon a certain 
invention. One of them came into a room 
and found the second continuing his ex- 
periments on the said invention. The 
second inventor, much ashamed, said, "I 
just had a new idea about this; would you 
mind watching the unexpected results 
which I obtain ?" 

The first inventor approached to see the 
results and answered. "In the first place, 
I could say that I think we agreed to give 
this up, and secondly, I may truly mention 


that I just came from experimenting on it, 
better results.” 
—Luce 


and I obtained far 
Kogan. 


What Did 
Ma Raise?— 
М отн Е R— 
“Johnny, why 
in the world 
are you feeding 
the baby 
yeast ?" 

JoHNNY — 

3oohoo! She 
swallowed my 
nickel, and I’m trying to raise the dough ” 

—Fred Sauer. ^ 
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In the Fall They Wire-less.—WiLLIE 
—‘Ma, teacher said the wires on the tele- 
graph poles are educated." 

Ma—‘‘She couldn't have 
What did she mean?" 

WirLrE—"Well, she said the wires ex- 
pand in summer and get saggy, while in 
winter they contract and become taut !" 

—Raymond I. Long. 


Soon She’ll Use the Wireless.—O Lp- 
TIMER—"I wish we could bring back the 
good old days." 

SINGLETON ‘Why, 
good old days.’ 

Ops уе there were for me. 
When I came home late nights then my 
wife beaned me with the broom; but when 
I come home late now she lands on me 
with the vacuum cleaner." 

—Raymond I. Long. 


said that. 


man, there were no 


He Should 
Have Refused 
to Fuse.—ToM 
— “Say, you 
didnt know 
that I was an 
electrician ?” 

JErRY—“Since 
when?” 

Tom—“Why last night over at Jane's 
the electric light fuse burnt out. Guess 
who fixt it? Me—I—myself.” 

Jerry—‘Huh! You're no electrician— 
you're an idiot.” —Edward L. Friedman. 





Not Ву a Darn Sight.—Proressor IN 
Рнүѕогосү—“А ball and socket joint 
allows movement to progress in any direc- 


tion. Now, Jimmie, name a ball and 
socket joint of the human body." 
мм, WitH CovRacE— "The eye 


sight.” —Emil S. Christilles. 


In Dry U. S. A.?—First Stupent— 
"Teacher, if two parts of hydrogen and 
one part of oxygen form water. whv isn't 
water inflammable ?" 

Srcoxp SrvpENT— "Because it's wet.” 

—Frank Ralinger, Jr. 

A Short Cir- 
cuit. — Н Е— 
"Why did you 
offer so much re- 
sistance to that 
last kiss?" 

Sur — “Well, 
Ohm' 
law state that the greater the resistance 
the more current and force will be re- 
quired to overcome it?”—/. К. Smith. 





doesn't 


Without 
SN. hy 
tors? 
Bosg—'"'Because they usually cut you off 
in the midst of conversation." 
—Harold Byner. 


an  Anaesthetic. — Tow — 
are telephone girls called opera- 


Probably Killed Time.—A clock and a 
watch could not agree as to the time, so 
after arguing a while the clock laid off 
two of its hands and struck. The watch 
getting a big head from winning the argu- 
ment, lost its balance, and fell on its face. 

The main spring being so suddenly un- 
loaded of its propricty went broke, and 
a bolt in the excitement lost its head. 

—Otto Thrower, 


The “Oracle” is for the sole benefit of all scientific experimenters. 
the benefit of all, but only matter of sufficient interest will be publisht. 
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Building 1/16 H. P. Induction Motor 


(1183) G. С. M., Cleveland, Ohio, writes the 
racle: 

Q. Asking for additional data concerning 1/16 
Н. P. induction motor. 

A. Would advise as follows in regard to build- 
ing the 1/16th Н. Р. alternating current induc- 
tion motor, described by H. Secor in the 
October issue of ScrENCE AND INVENTION. 

The field coils as well as the copper shading 
plates are secured to the stator poles by simply 
utting these in place over the pole, and then 
Beadle over either one or two lamination sheets 
with a screw driver, and then tapping them 
down with a hammer. A piece of oiled linen or 
fiber insulating paper should be placed over the 
coil where the bent down lamination will touch 
it, so as not to cut thru the tape with which 
the coil is wound, and cause grounding or other 
trouble. The rotor punchings are each com- 
plete, if that is what you mean by one piece. 

The rotor punchings are keyed laterally to 
the shaft as you suggest, but there are many 
different ways by which the rotor may be se- 
cured to the shaft. АП of the dimensions for 
the shading plates and the size of the shadin 
poles, are governed by these dimensions an 


are given in the drawing accompanying the 
original article. 
he thickness of sheet iron or transformer 


steel suitable for building this motor, is about 
1/64 inch. If you purchase the sheet trans- 
former steel used in building transformer cores, 
from companies supplying such material, this 
will be very good for the purpose. 





8-Inch Spark Coil Core] 


1184) Oscar Erpenstein, Lodi, Calif., writes: 

. How is core of 8-inch spark coil built? 

. (1). With reference to building 8-inch spark 
coil, as described in the January issue of Prac- 
ticaL Evectrics, would advise you as follows 
regarding iron wire core, 

The iron wire should be as small as possible 
in diameter, and it is the best in any case to 
thoroly anneal it, by binding some wire around 
the bundle of core wire, and then to place 
this in a good hot fire until it just begins to 
turn red. At this juncture, the core is removed 
with a shovel or otherwise, and placed in the 
ashes beneath the fire and allowed to remain 
there for several hours or over night, so that it 
cools very slowly. You will be surprised how 
much better and more efficient the spark coil 
works when the core is softened or annealed in 
this fashion, as we have found from actual ex- 
perience. 

О. (2) How do you join enameled wire? 

. (2) Enameled copper wire is joined in the 
same way as any other copper wire. The enamel 
may be removed by scraping with sand or emery 
paper or knife blade, the wires twisted together 
tightly and the joints thoroly soldered with a 
little non-corrosive or electricians' soldering flux. 
The joints, if on fine wire, such as used on 
spark coil secondaries, may then be covered 
with a thin piece of silk, and the winding pro- 
ceeded with, 


Mechanical Engineering Course 


(1185) Guy W. Mayes, Diamond, W. Va., 
asks this Department: 
О. Would уоп suggest following up a me- 


chanical drafting course with one in mechanical 
engineering? 

А. From the Oracle Editor's experience he 
would say in general, that the mechanical engi- 
neering field offers just as many opportunities 
as does electrical engineering. There are just 
as many machines and devices to be perfected 
in the mechanical world as in the electrical, gen- 
erally speaking, and so far as making money is 
concerned, some of the finest businesses of to- 
day have been started from some little mechani- 
cal device or machine. 

. The editor is quite a firm believer in follow- 
ing the line of work and study which you lke 
best, as judging from observation, men usually 
seem to succeed best by following this plan. The 
electrical and mechanical engineers in practically 





all manufacturing and operating plants, work 
very closely togelber so far as the interchange of 
ideas is concerned, in their daily work. The 
editor found this so when he was connected 
some years ago with the engineering depart- 
ment of one of the large electric companies. 
There were seven men on the staff, including 
two E. E.’s, a Ph. D. three M. E.’s, and a 
draftsman. In this case the chief of the staff 
distributed the work pretty well, so that the 
purely mechanical jobs went to the M. К?з in 
most cases, 

We feel that it is almost impossible in any 
case to advise a person just what course is best, 
as this depends on so many different factors, 
and even then you might not like some other 
line of engineering as well as you did the me- 
chanical engineering, and if you have à strong 
penchant for it, there is a very firm suspi- 
cion that you will do your best work in this 
line, whether you work for someone else or build 
up a business for yourself. 


Platinum Plating 


(1186) John K. Browne, Philadelphia, asks: 
О. 1. Please give me information concerning 
platinum plating. 


A. 1. Platinum plating is not frequently done, 
but below is a very good formula for the solution 
to be used in plating copper and its alloys: 
Dissolve 17 parts platinic chlorid in 500 parts 
of distilled water. issolve 100 parts ammonium 
phosphate in 500 parts of distilled water. Mix 
the solutions. А precipitate will be formed. 
Little by little a solution of 500 parts sodium 
phosphate in 1,000 parts of water is added, and 
the whole is Brought to boiling; water lost by 
evaporation being constantly replaced until, the 
ammonia being boiled away, the solution becomes 
acid and loses the yellow color it possest and 
becomes colorless. 

This bath is used hot with a strong current, 
and its strength must be kept up by additions 
of the ammonium-platinum phosphate precipi- 
tate, obtained as above described. 

Another formula is carried out by adding to 
a solution of platinum chlorid a sufficient excess 
of potassium cyanide to form a clear solution 
of potassium-platinum cyanide. A moderate 
current is required, or else a black powder will 
be deposited. The anode or positive electrode 
in platinum plating is always platinum. 

g. 2. How are steel electrotypes made? 

. 2. So-called steel electrotypes are used 
quite frequently owing to their greater wearing 
qualities, thus making it possible to print more 
impressions from а steel electrotype than from 
a copper one. coating of iron is deposited on 
a copper electrotype of the engraving in order 
to harden the surface. The iron thus deposited 
is so hard and durable that it is sometimes 
termed steel, altho it is not steel at all, but 
pure iron. The bath may be thus prepared: 

A solution of 1 part salammoniac (ammonium 
chlorid) in 5 parts of water is made. In it are 
suspended two plates of iron connected to the 
poles of a strong battery. After some hours 
the solution is ready, as some of the tron will 
be dissolved. 

The electrotype which is to be steeled is put 
into the bath after thoro cloaning and washing 





with caustic potash solution. bout 4 volts 
electromotive force are prescribed. After the 
steeling the plates are washed in cold water 
and rubbed with benzine. To preserve them 


from rusting they are covered with a film of 
heeswax. In storing them oil or beeswax must 
be used to prevent rusting. 


Electric Heat for Garage 


(1189) John Y. Pa., 
writes: А 
О. 1. I have a large garage measuring 45 


feet wide by 70 feet long, the average height 


Hemion Harrisburg, 


of the walls is 16 feet. The walls are made 
of corrugated iron. There are three windows 
measuring 314 feet by 6 feet each, and two 


large sliding doors, each measuring 15 feet by 
12 feet. There is also a skylight in the roof 
measuring 10 feet by 20 feet. The floors are 
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made of 4-inch concrete filling on soil, there 
being no cellar, It is desired to keep this 
garage at a temperature no lower than 50 de- 
giees Е. when the outside temperature із at 
zero F. What boiler horsepower will be re- 
quired to heat this garage as stipulated, and 
also how many kilowatts of electrical wer 
will be required with suitably placed electric 
heaters? 

A. 1. It has been computed that about 
600,000 B.T.U. heat units will be required, 
including leakage and radiation thru doors, 
windows and walls, and the roof; as one boiler 
horsepower will give about 33,500 B.T.U. per 
hour, about 18 boiler horsepower will be neces- 
sary to steam heat this garage to suit your 
requirements. If electric heaters are employed, 
then about 13% kilowatts of electrical energy 
will be required. 





Nikola Tesla's Present Activities 


(1190) Victor Н. Tegge, Haddonfield, N. J., 
asks the following questions: 

Q. 1. What is Dr. Nikola Tesla doing at the 

present time and how can I get in direct com- 
munication with him? 
Dr. Tesla maintains offices and a re- 
search laboratory in New York City, where he 
is constantly engaged on new inventions. His 
address will be found in the city directory or 
telephone book, or we can supply it on receipt 
Of агаараа and addrest envelope. One of the 
principal things he has been developing just 
new is his disk-type steam turbine, his tur- 
bine, as you proba ly know, consists merely of 
a series of thin steel plates, perfectly flat on 
bcth sides, the whole едЕ resembling a 
gioup of phonograph records mounted on a 
spindle a short distance apart. Steam is injected 
or shot into the plates from a nozzle or series 
of nozzles, so that the friction of the steam jet 
on the flat surface of the disks causes the latter, 
to revolve, and with it the shaft on which a 
pulley to transmit power is secured. 

One of the recently marketed inventions of 
Dr. Tesla which the public knows little about, 
perhaps, is his new speed and revolution indi- 
cator, described in the December issue of 
Science AND Invention, This principle, which 
was recognized as one of wonderful novelty and 
originality in the realm of pure physics, has 
been adopted for commercial exploitation by one 
of the leading watch manufacturing concerns in 
America, There are only two flat disks in the 
Tesla speed indicator, the viscosity or friction 
of the air set up between one of the disks, driven 
by a shaft connected with the machine under 
test, and a second disk mounted on pivots and 
provided with a scale suitably calibrated in such 
a fashion that the second and freely movable 
disk turns thru part of a revolution and accu- 
rately indicates the speed in revolutions per 
minute without the use of any stop watch or 
any other timing device. We could go on de- 
tailing dozens of other interesting inventions 
which Dr. Tesla has been working on in the 
past few years, including phonographs, etc., and 
particularly improvements in, wireless systems. 
including plants for the radio transmission of 
power, which, when perfected, will do away 
with all of the present extensive copper wire 
distribution systems. 

Q. 2. Where can I find a biography of Dr. 
Nikola Tesla? 

A. 2. We would suggest that you look this 
up in the files of your library, particularly the 
Astor Library, of New York, and_ the Engi- 
neering Societies Library, on 39th Street, New 
York City, where you will find, undoubtedly, 
the best collection of books and magazines de- 
scribing in detail all of the motors and dynamos, 
etc., designed and invented by Dr. Tesla. One 
of the best books to consult, ard which can be 
found in almost any library, is Dr. Tesla's fa- 
mous lecture entitled “Experiments With Cur- 
rents of High Potential and Frequency." This 
book has been out of print for a long time, 
but, as aforementioned, practically every library 
has a copy of it. He also wrote another book on 
high frequency currents and radio systems, which 
has been out of print for about ten years, but 
which you undoubtedly can consult at your local 
library or at one of the large New York libraries. 
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a Great Canal Builder -- 






HE greatest men are the greatest dreamers. In 

youth they look years ahead and picture themselves 

doing the big things that later thrill the admiring 
world. As boys—they imagine themselves directing the 
boring of gigantic tunnels underneath towering moun- 
tain passes. They see mammoth transoceanic ships—like 
floating castles—Leviathans—all creatures of their own 
creative brain. They see great ship canals—channeling 
through trackless jungles in spite of a thousand obstacles 
that had threatened failure. 
All this they see in their youthful dreams. But at last it 
comes—the great day in which the dream comes true. 


What Happened Between Dream 


and Success? 


Did these men sit back and dream idly? No. No. They 
had the good judgment to know they must prepare them- 
selves for their great chance. They began by determinedly 
making the first step earlv in life. 


The First Step to Success 

One of the first steps to engineering success is DRAFT- 
ING—a knowledge of MECHANICAL DRAWING. 
Goethals—the builder of the Panama Canal—learned it. 
All great engineers and inventors learned it. Edison— 
John Hays Hammond—Steinmetz—McAdoo—ul/ learned 
DRAFTING early in their careers. 

But in their day no DRAFTING course existed that was 
not packed with theory and mathematical difficulties. It's 
different now. "Today the Columbia School of Drafting 
can teach you DRAFTING in from six to ten months in 
your spare time at home. Think of it—only six to ten 
months on a study that can start vou to success equal to 
that of Goethals. You may be the next Goethals. Destiny 
is always calling for such men, but remember this— 
destiny calls only men who are prepared. 


Columbia Course Is Easy 
Hundreds of Columbia graduates are already started, 
equipped with the first essential of DRAFTING succe-3— 
expert draftsmanship. These men, without special educa- 
tion, became DRAFTING experts in less than a vear and 
are today emploved at salaries ranging 
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Like Goethals? X TM 4 
From $35 
to $100 A Week 


At one time during the con- 
struction of the Panama Canal 
it was thought that the project 
would have to be abandoned 


One of them recently because of landslides in the 

planned and laid out the Culebra cut. But Goethals, our 

famous Arlington Me- greatest engineering genius, 
S. d g h 


matal Amphitheatre af stuck to his task and WON. 


Washington. Others have done equally well. You can 
do just as well. When you start the course, we'll send 
you a complete MECHANICAL DRAWING outfit and a profes- 
sional set of highest grade DRAFTING instruments to use through- 
out the course and after you become a professional draftsman. 


Help in Finding a Job 
We put behind vou our Students Employment Bureau in helping 
you secure a position that will pay well. We have helped hun- 
dreds of our graduates and are regularly receiving requests for 
more of our trained draftsmen from some of the country's biggest 
industrial plants. 
Even though Destiny may never call upon you to do the work 
of a Goethals—vet substantial advancement is always open to you. 
As you forge ahead from Draftsman to Chief Draftsman and 
from that to Engineer, to Production and Plant Manager and so 
on—you keep going on up the salary ladder until your income 
nets you $15,000 a year and over. There's really no limit to what 
you can accomplish in this profession. The start is the thing 
that counts. 
Don’t say you haven't the education or the talent or the time. 
You have everything you need—as much and probably more than 
many of our most successful graduates had. Show that you have 
the determination to start on your career today by mailing the 
attached coupon right now. 


ROY C. CLAFLIN, President 
COLUMBIA SCHOOL OF DRAFTING 


Dept. 1680 Washington, D. C. 
Send for this FREE BOOK 


“Your Future in Drafting” 


which tells in detail how the Columbia Method prepares you for 
success, 


| Columbia School of Drafting, 


Dept. 1680, Washington, D. С. 
I want to make more money Tell me how Columbia Ттапип will 
help me; send me your booklet, "Your Future m Drafting’ and a 
| sample copy of “Тһе Compass." 
| FSi) eds du ad o PC COMER Cre И 
АО ен ауана edi аата wes fibistebp tas 
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the benefit of all, but only matter of sufficient interest will be publisht. 


The “Oracle” is for the sole benefit of all scientific experimenters. Questions will be answered | 


be answered: . 
1. Only three questions can be submitted to be answered. 3 
2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no 





matter considered. 


3. Sketches, di 





ams, etc., must be on separate sheets. 
А be answered by mail free of charge. 2 

4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. 

intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered. 


Rules under which qu 


Questions addrest to this department cannot 


If the questions entail considerable research work or 








Building 1/16 H. P. Induction Motor 


(1183) С. C. M., Cleveland, Ohio, writes the 
racle: : 1 

О. Asking for additional data concerning 1/16 
Н. P. induction motor. Н 

A. Would advise as follows in regard {о build- 
ing the 1/16th Н. Р. alternating current induc- 
tion motor, described by Н. W. Secor in the 
October issue of SCIENCE AND INVENTION. 

The field coils as well as the copper shading 
plates are secured to the stator poles by simply 
puros these in place over the pole, and then 
ending over either one or two lamination sheets 
with a screw driver, and then tapping them 
down with a hammer. A piece of oiled linen or 
fiber insulating paper should be placed over the 
coil where the bent down lamination will touch 
it, so as not to cut thru the tape with which 
the coil is wound, and cause grounding or other 
trouble. The rotor punchings are each com- 
plete, if that is what you mean by one picce. 

The rotor punchings are keyed laterally to 
the shaft as you suggest, but there are many 
different ways by which the rotor may be se- 
cured to the shaft. АП of the dimensions for 
the shading plates and the size of the shadin 
poles, are governed by these dimensions an 
are given in the drawing accompanying the 
originat article. 

he thickness of sheet iron or transformer 

steel suitable for building this motor, is about 
1/64 inch, If you purchase the sheet trans- 
former steel used in building transformer cores, 
from companies supplying such material, this 
will be very good for the purpose. 


8-Inch Spark Coil Core} 


1184) Oscar Erpenstein, Lodi, Calif., writes: 
. How is core of 8-inch spark coil built? 
(1) With reference to building 8-inch spark 
coil, as described in the January issue of PRAC- 
TICAL Exvectrics, would advise you as follows 
regarding iron wire core. 

The iron wire should be as small as possible 
in diameter, and it is the best in any case to 
thoroly anneal it, by binding some wire around 
the bundle of core wire, and then to place 
this in a good hot fire until it just begins to 
turn red. Mt this juncture, the core is removed 
with a shovel or otherwise, and placed in the 





ashes beneath the fire and allowed to remain 
there fo veral hours or over night, so that it 
cools very slowly. You will be surprised how 


much better and more efficient the spark coil 
works when the core is softened or annealed in 
this fashion, as we have found from actual ex- 
perience 

O. (2) How do you join enameled wire? 

A. (2) Enameled copper wire is joined in the 
same way as any other copper wire. The enamel 
may be removed by scraping with sand or emery 
paper or knife blade, the wires twisted together 
tightly and the joints thoroly soldered with a 
little non-corrosive or electricians’ soldering flux. 
The joints, if on fine wire, such as used on 
spark coil secondaries, may then be covered 
with a thin piece of silk, and the winding pro- 
ceeded with. 


Mechanical Engineering Course 


(1185) Guy W. Mayes, Diamond, W. Va., 
asks this Department: 
Q. Would you suggest following up a me- 


chanical drafting course with one in mechanical 
engineering? 

À. From the Oracle Editor's experience he 
would say in general, that the mechanical engi- 
neering field offers just as many opportunities 
as does electrical engineering. There are just 
as many machines and devices to be perfected 
in the mechanical world as in the electrical, gen- 
etally speaking, and so far as making money is 
concerned, some of the finest businesses of to- 
day have been started from some little mechani- 
cal device or machine. 

The editor is quite a firm believer іп follow- 
ing the line of work and study which you like 
best, as judging from observation, men usually 
se to succeed best by following this plan. The 
Ciccirical and mechanical engineers in practically 
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all manufacturing and operating plants, work 
very closely неее so far as the interchange of 
ideas is concerned, in their daily work, The 
editor found this so when he was connected 
some years ago with the engincering depart- 
ment of one of the large electric companies. 
There were seven men on the staff, including 
two E. E.'s, a Ph. D., three M. Es, and a 
draftsman. In this case the chief of the staff 
distributed the work pretty well, so that the 
purely mechanical jobs went to the M. К?з in 
most cases, 

We feel that it is almost impossible in any 
case to advise a person just what course is best, 
as this depends on so many different factors, 
and even then you might not like some other 
line of engineering as well аз you did the me- 
chanical engineering, and if you have a strong 
penchant for it, there is a very firm suspi- 
cion that you will do vour best work in this 
line, whether you work for someone else or build 
up à business for yourself. 


Platinum Plating 


(1186) John K. Browne, Philadelphia, asks: 

Q. 1. Please give me information concerning 
platinum plating. 

А. 1. latinum plating is not frequently done, 
but below is a very good formula for the solution 
to be used in plating copper and its alloys: 
Dissolve 17 parts platinic chlorid in 500 parts 
of distilled water. issolve 100 parts ammonium 
phosphate in 500 parts of distilled water. Mix 
the solutions. A precipitate will be formed. 
Little by little a solution of 500 parts sodium 
phosphate in 1,000 parts of water is added, and 
the whole is brought to boiling; water lost by 
evaporation being constantly replaced until, the 
ammonia being boiled away, the solution becomes 
acid and loses the yellow color it possest and 
becomes colorless, 

This bath is used hot with a strong current, 
and its strength must be kept up by additions 
of the ammonium-platinum phosphate precipi- 
tate, obtained as above described. 

Another formula is carried out by adding to 
a solution of platinum chlorid a sufficient excess 
of potassium cyanide to form a clear solution 
of potassium-platinum cyanide, A moderate 
current is required, or else a black powder will 
be deposited. The anode or positive electrode 
in platinum plating is always platinum. 

d. 2. How are steel electrotypes made? 

. 2. So-called steel electrotypes аге used 
quite frequently owing to their greater wearing 
qualities, thus making it possible to print more 
impressions from a steel electrotype than from 
a copper one. .X coating of iron is deposited on 
a copper electrotype of the engraving in order 
to harden the surface. The iron thus deposited 
is so hard and durable that it is sometimes 
termed steel, altho it is not steel at all, but 
pure iron. The bath may be thus prepared: 

A solution of 1 part salammoniac (ammonium 
chlorid) in 5 parts of water is made. In it are 
suspended two plates of iron connected to the 
poles of a strong battery. After some hours 
the solution is ready, as some of the iron will 
be dissolved, 

The electrotype which is to be steeled is put 
into the bath after thoro cleaning and washing 
with caustic potash solution, bout 4 volts 
electromotive force are prescribed. After the 
steeling the plates are washed in cold water 
and rubbed with benzine. To preserve them 
from rusting they are covered with a film of 
beeswax. In storing them oil or beeswax must 
be used to prevent rusting 





Electric Heat for Garage 
(1189) John Y. 
writes: 

О. 1. I have a large garage measuring 45 
feet wide by 70 feet long, the average height 
of the walls is 16 feet. The walls are made 
of corrugated iron. There are three windows 
measuring 314 feet by 6 feet each, and two 
large sliding doors, each measuring 15 feet by 
12 feet. There is also a skylight in the root 
measuring 10 feet by 20 feet. The floors are 
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made of 4-inch concrete filling on soil, there 
being no cellar. It is desired to keep this 
garage at a temperature no lower than 50 de- 
grees F, when the outside temperature is at 
zero F. What boiler horsepower will те- 
quired to heat this garage as stipulated, and 
also how many kilowatts of electrical wer 
will be required with suitably placed electric 
heaters? 


. l. It has been computed that about 
600,000 B.T.U. heat units will be required, 
including leakage and radiation thru doors, 


windows and walls, and the roof; as one boiler 
horsepower will give about 33,500 B.T.U. per 
hour, about 18 boiler horsepower will be neces- 
sary to steam heat this garage to suit your 
requirements. If electric heaters are employed, 
then about 1314 kilowatts of electrical energy 
will be required. 





Nikola Tesla’s Present Activities 


(1190) Victor Н. Tegge, Haddonfield, N. J., 
asks the following questions: 

О. 1. What is Dr. Nikola Tesla doing at the 
present time and how can I get in direct com- 
munication with him? 

A. 1. Dr. Tesla maintains offices and a re- 
search laboratory in New York City, where he 
is constantly engaged on new inventions. His 
address will be found in the city directory or 
telephone book, or we can supply it on receipt 
of stamped and addrest envelope. One of the 
principal things he has been developing just 
new is his disk-type steam turbine. his tur- 
bine, as you prove ly know, consists merely of 
a series of thin steel plates, perfectly flat on 
beth sides, the whole avenir resembling a 
gioup of phonograph records mounted on a 
spindle a short distance apart. Steam is injected 
or shot into the plates from a nozzle or series 
of nozzles, so that the friction of the steam jet 
on the flat surface of the disks causes the latter. 
to revolve, and with it the shaft on which a 
pulley {о transmit power is secured. 

One of the recently marketed inventions of 
Dr. Tesla which the public knows little about, 
perhaps, is his new speed and revolution indi- 
cator, described in the December issue of 
Science AND Invention. This principle, which 
was recognized as one of wonderful novelty and 
originality in the rcalm of pure physics, has 
been adopted for commercial exploitation by one 
of the leading watch manufacturing concerns in 
America, There are only two flat disks in the 
Tesla speed indicator, the viscosity or friction 
of the air set up between one of the disks, driven 
by a shaft connected with the machine under 
test, and a second disk mounted on pivots апа 
provided with a scale suitably calibrated in such 
a fashion that the second and freely movable 
disk turns thru part of a revolution and accu- 
rately indicates the speed in revolutions per 
minute without the use of any stop watch or 
any other timing device. We could go on de- 
tailing dozens of other interesting inventions 
which Dr. Tesla has been working on in the 
past few years, including phonographs, etc., and 
particularly improvements іп wireless systems. 
including plants for the radio transmission of 
power, which, when perfected, will do away 
with all of the present extensive copper wire 
distribution systems. 


Q. 2. Where can I find a biography of Dr. 
Nikola Tesla? 
A. 2. We would suggest that you look this 


up in the files of your library, particularly the 
Astor Library, of New York, and the Eng- 
neering Societies Library, on 39th Street, New 
York City, where you will find, undoubtedly, 
the best collection of books and magazines de 
scribing in detail all of the motors and dynamas, 
etc., designed and invented by Dr. Tesla. One 
of the best books to consult, ard which can be 
found in almost any library, is Dr. Tesla's fa- 
mous lecture entitled “Experiments With Cur- 
rents of High Potential and Frequency." This 
book has been out of print for a long time, 
but, as aforementioned, practically every library 
has а copy of it. He also wrote another book on 
high frequency currents and radio systems, which 
has been out of print for about ten years. burt 
which you undoubtedly can consult at your local 
library or at one of the large New York libraries. 
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Science and Invention for March, 


HE greatest men are the greatest dreamers. In 
l youth they look years ahead and picture themselves 
doing the big things that later thrill the admiring 
world. As boys—they imagine themselves directing the 
boring of gigantic tunnels underneath towering moun- 
tain passes. They see mammoth transoceanic ships—like 
floating castles—Leviathans—all creatures of their own 
creative brain. They see great ship canals—channeling 
through trackless jungles in spite of a thousand obstacles 
that had threatened failure. 
All this they see in their youthful dreams. But at last it 
comes—the great day in which the dream comes true. 


What Happened Between Dream 


and Success? 


Did these men sit back and dream idly? No. No. They 
had the good judgment to know they must prepare them- 
sclves for their great chance. They began by determinedly 
making the first step early in life. 


The First Step to Success 

One of the first steps to engineering success is DRAFT- 
ING—a knowledge of MECHANICAL DRAWING. 
Goethals—the builder of the Panama Canal—learned it. 
All great engineers and inventors learned it. Fdison— 
John Hays Hammond-—Steinmetz—M cA doo—a// learned 
DRAFTING early in their careers. 

But in their day no DRAFTING course existed that was 
not packed with theory and mathematical difficulties. It's 
different now. Today the Columbia School of Drafting 
can teach you DRAFTING in from six to ten months in 
your spare time at home. Think of it—only six to ten 
months оп a study that can start you to success equal to 
that of Goethals. You may be the next Goethals. Destiny 
is always calling for such men, but remember this— 
destiny calls only men who are prepared. 


Columbia Course Is Easy 


Hundreds of Columbia graduates are already started, 
equipped with the first essential of DRAFTING success— 
expert draftsmanship. These men, without special educa- 
tion, became DRAFTING experts in less than a vear and 
are today employed at salaries ranging 
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At one time during the con- 
struction of the Panama Canal 


it was thought that the project 
would have to be abandoned 


One of them recently because of landslides in the 

planned and laid out the Culebra cut. But Goethals, our 

famous Arlington Me- greatest engineering genius, 
& i g J 


snotial Amphitheatre E^ stuck to his task and WON. 


Washington. Others have done equally well. You can 
do just as well. When you start the course, we'll send 
you a complete MECHANICAL DRAWING outfit and a profes- 
sional set of highest grade DRAFTING instruments to use through- 
out the course and after you become a professional draftsman. 


Help in Finding a Job 
We put behind you our Students Employment Bureau in helping 
you secure a position that will pay well. We have helped hun- 
dreds of our graduates and are regularly receiving requests for 
more of our trained draftsmen from some of the country’s biggest 
industrial plants. 
Even though Destiny may never call upon you to do the work 
of a Goethals—vet substantial advancement is always open to you. 
As you forge ahead from Draftsman to Chief Draftsman and 
from that to Engineer, to Production and Plant Manager and so 
on—you keep going on up the salary ladder until your income 
nets you $15,000 a year and over. "There's really no limit to what 
you can accomplish in this profession. The start is the thing 
that counts. 
Don’t say you haven't the education or the talent or the time. 
You have everything you need—as much and probably more than 
many of our most successful graduates had. Show that you have 
the determination to start on your career today by mailing the 
attached coupon right now. 


ROY C. CLAFLIN, President 
COLUMBIA SCHOOL OF DRAFTING 


Dept. 1680 Washington, D. С, 
Send for this FREE BOOK 
“Your Future in Drafting” 

which tells in detail how the Columbia Method prepares уоп for 


success, 


| Columbia School of Drafting, 


Dept. 1680, Washington, D. C. 
I want to make mure moncy Tell me hew Columba Framing will 
help me; send me your booklet. "Your Future m Drafting’ and a 
| sample copy of “The Compass.” 
| МАПУ IRs ИЗЕУ Drop e ier 
DAL E SS нона ois ali eiie à wee sae er E 
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Mechanical 
Engineering 









Bo s 
Learn at Home! 


Employers are looking for men with 
mechanical ability. 

There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 30 years the Interna- 
tional Correspondence Schools have 
been giving men and women just the 
training they need for success in me- 
chanical engineering and more than 300 
other subjects. Hundreds of thousands 
have stepped into good positions through ' 
I. C. S. help. 


Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. 'This doesn't obligate you in 
the least but it will bring you information that 
will start you on a successful career. This is 
your chance. Mark and mail the coupon now. 

— — — — — TEAR OUT HERE — — — — — 
INTERNATIONAL COREESPONDEN CESCHOOLS 





BOX 6227-B ANTON, PA. 
Without cost er obligation, please explain how I can 
quality for the position, or in the subject before which 
have marked an X in the list below:— 
ELEC. ENGINEER BUSINESS MANAG'M'T 
Electric Lighting & Вуз. SALESMANSHIP 
Electric Wiring ADVERTISING 
Telegraph Engineer Railroad Positions 
Telephone Work ILLUSTRATING 


MECHANICAL ENGB. Show Card & Sign Ptg. 
rtoonin, 





Mechanical Di man Ca g 
Machine Shop Private Secretary 
Toolmaker Business Correspondent 
Gas Engine Operating BOOKKEEPER 
CIVIL ENGINEER Stenographer & Typist 
Surveying and МА Cert. Pub. Accountant 
MINE FOR'N or ENG TRAFFIC MANAGER 
[] STATIONARY ENGR. Rail Accountant 
ineer Commercial Law 


Marine Ei 
ARCHITE 
Contractor and Bullder 
L] Architectural Draftsman 
Concrete Builder 
Structural Engineer 





PLUMBING & HEAT'G Mathematics 
Sheet Metal Worker Navigation Spanish 
Text. Overseer or Supt. Agriculture (Hipmi 
CHEMIST Poultry 
О Pharmacy Airplane Engines 
Name 
Street 136-22 
Address ! 





у — ———Sstate ——————————— 


Occupation — — ——— ————— ————————————— — 

Persons residing in Canada should send this coupon to the 

International Correspondence Schools Canadian, Limited, 
Montreal, Canada. 


Free Book 


Containing complete 
story of the origin 
and history of that 
wonderful instru- 
ment—the S 


This book tells you when to use 
Saxophone— singly, in quartettes, 
in sextettes, or in regular band; how 
to play from cello parts in orchestra 


anc 
to know. The Saxophone is the easiest 

of all wind instruments toplay. You can 

learn to play the scale in an hour and 

soon be playing popular airs, It will double 

your income, your pleasure and your popu 

larity. Three firatlessonssentfree. Nothing 

can take the place of the Saxophone for 

Home Entertainment, Church, 

Lodge or School, or for Orchestra Dance Music 
Y may try sny Buescher Saxophone, Cornet, Trumpet, Trom 
or other Instrument 6 days, Ifsatisfied, pay for it by easy 

^ Mention instrument interested in wben sending for 


BUESCHER BAND INSTRUMENT CO. 
Makers of Everything in Band and Orchestra Instruments 
604 Buescher Block ELKHART, IND. 


many other things you would like 
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Wood Carving With a Pocket-H nife 


Ву С. E. WILLIAMSON 
(Continued from page 1022) 


and each one measuring about 3 inches in 
length. Locate and mark the center on 
each stick by a line all around; now cut 
out a center notch 13/16 inch long until 
you have exactly 14 inch of wood left. 
са three sticks like this and label them 

o. 1. 

Take two of the sticks and cut another 
piece out on one side and directly in the 
center, 3% inch wide, leaving the М inch 
as in the other cut. The sixth piece is 
left uncut. In putting the puzzle together 
you will find some of the pieces will re- 
quire a little extra fitting, but they should 


| not be too loose. 





inches, length of fan and shaft 7% inches. 
All joints in the tower are exactly like the 
joints in the Solomon’s knot pussle. The 
outside corner posts lock the bottom, the 
posts being locked by the platform, which 
are in turn locked by the upright standard 
that carries the mill, the wheel of 16 
pieces being locked together and also on 
the shaft by the short center piece running 
from the standard out thru the wheel, and 
cannot be removed until the fan has been 
taken off, the long upright piece at the 
back end being the only piece that can be 
taken out to start with. The mill contains 
no nails, screws, strings or glue, yet the 
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The Three Wooden Strips Used in Making the Solomon’s Knot Puzzle. The Assembly of This 
Clever Joint is Seen By Studying the Drawings and Successive Stages Here Given. 


As the illustration shows, to build up 
this puzzle first take two No. 1’s, put them 
together so that the notches meet, hold 
between the thumb and first finger of the 
left hand, and with the right work the 
third number one stick into place with the 
notch up. Roll the thumb and finger 
slightly, which will bring the first pair 
parallel; now put the two No. 2’s in place 
with small notch up, and, if properly 
fitted and adjusted, stick No. 3 will go 
into place easily. 


No. 1—Model Windmill 


This is a model windmill made of 72 
pieces of basswood 14-inch square. Base 
5 inches square. top of tower 3!4 inches 
height 12 inches, diameter of wheel 5 





wheel turns and the entire mill revolves 
on the tower. 


No. 2—Wooden Chain 


Next comes a chain made from a single 
piece of basswood,,2 inches square, length 
32 inches. After getting the wood round 
and smooth, draw 16 lines the whole 
length of the stick, spaced equally all the 
way around, then draw another line par- 
allel with each of them, the distance be- 
tween them being the amount of wood to 
be left in the link. Next draw lines 
straight around the wood, one inch apart, 
the full length; this can be done by taking 
a piece of stiff paper with a straight edge 
and wrapping around so that the edges 

(Continued on page 1054) 
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Listen to the Voice of Experience! 


Be a Pride to Your Sex 
PRACTICE 


Muscle Control 


and BE THE MAN YOU SHOULD BE! 
ADMIRATION 


always follows the robust, graceful and alert man. Pity trails 
behind the weakling, because his failing energy is not sufficient 
to carry him over the obstacles that obstruct every man’s path 
to progress. Do you belong to the REAL MAN set—the 
dominant class of successful people; or are you among the 
sickly, flat-chested, weak-legged, nervous and always ailing— 
the insignificant class, that, instead of living just merely 
manage to breathe and exist? 


NO MATTER what your position, environment, physical and 
mental development now is, you are being given a wonderful chance 
to get more satisfaction out of yourself and the world by this 


Amazing Opportunity for Greater Strength 


offered by Prof. Matysek, the man who, years ago, having resolved 
to become healthy and highly developed, has experimented and 
trained himself until he is ranked among the strongest men in the 
world. He, in order to accomplish this, has been secretly prac- 
ticing on this 


* Body Beautiful" Maker 


Thousands of men who have tested this "Muscle Control Course" 
say it is the SUREST AND QUICKEST “MUSCLE BULGING 
OUT" STIMULANT, A CURATIVE SYSTEM OF EXERCISES 
THAT PRODUCE REALLY ATHLETIC MEN WITH GRACEFUL 
OUTLINES FULL OF STRONG PERSONALITY. 


These Muscle Control exercises are the CHIEF SECRET of why 
I am growing despite my age, day after day, stronger and better 
developed, as well. Do you blame me for offering to acquaint you 
with such progress making exercises that will bring forth the 
mace tae results you are after and NOW are within your easy 
reach? 


Matysek’s Muscle Control Course 
Consists of 


Two handsomely finished charts containing twenty-one beau- 
tifully produced pictures showing every detail as to how to perform 
the movements with absolute correctness. The instructions are 
“straight from the shoulder,” such as only an expert who went 
thru the mill himself could ever possibly produce. The following 
is but a part of what is embraced in the course. 


How To—quickly make respond the inactive howels. 

How To—easily correct the rounded shoulders. 

How To—expel bothering gas out of the stomach. 

How To—promptly chase away the staleness of the body. 

How To—strengthen the nerves and internal organs. 

How 'To—control every muscle of your body. 

How To—store up energy for feats of strength. 

How To—completely relax and contract. 

How To—breathe effectively. 

How To—arouse your inactive nerves. 

How To—create better blood circulation. 

How To—increase your chest circumference.. 

How To—learn the famous shoulder blade control. 

How To—thicken the shoulders, 

How To—make your shoulders supple. 

How To—broaden your back. 

How To—depress the abdominal muscles and wall. 

How To—control the chest muscles, biceps, triceps. thighs, calf 
and all other muscles. 

How To—assist in training the abdominal regions to be immune 
from rupture. 

How To—master correct posture. 

How To—overcome D 





and many other vital p 
to mention. 


ters you need every day, too numerous 


The exercises in this course cause no strain on the heart and do 
not create nervousness, 


Some time ago this course was sold only to my GRADUATE 
pupils of the regular Matysek Physique Exercise (Course as an 
additional stimulant to the maintenance of Perfect Health. The 
gratifying results that these fortunate pupils have. and are still 
securing, brought about my decision to offer this marvelous “natural” 
nerve stimulant to the general public whereby every far seeing 
youth, man, even the aged, is given an opportunity to indulge and 
sh-re in this miraculous muscle and brain instantaneous regenerator, 


Google 





ANTONE MATYSEK 


the muscular phenomenon, the man who is offering to place you on the energetic 
strong man map. When you find your place on this map you will always be full 
of pep, ambition and joy. You will be a REAL MAN. 


Let My Muscle Control Exercises Mold 
Muscle on You Quickly and Solidly! 


Only ten minutes a day, in the privacy of your own room, solves 
any case. From my own experience, as well as the very large 
number of pupils I have successfully aided, I know that in less than 
five days your efforts will be realized to a most surprising extent. 
If you are already training on some good "system" these Muscle 
Control exercises will force your progress to be 100% faster! 
If, however, you do not exercise, then for your own sake and own 
happiness. start building yourself up into a real man, По not 
merely drag on. 


It Is My Sincere Wish to Assist Every 


Reader of Science & Invention Who Ap- 
plies to Me to Become Healthy and Strong 


For this reason this Muscle Control Course is being offered vo 
for a limited time nt such a trifling price that YOU CAN WELL 
AFFORD IT COSTS BUT $2.00. | guarantee quick results and 


absolute satisfaction or money back Come then, my Friend, wher 
I am reaching out to help you! I will place you on the real road 
I will show you the main secret that helped me to get what 1 
longed for and now certainly possess, In addition to this Course 
you have the privilege to ask any questions pertaining to your 
physical training: to these I will gladly reply, giving you persona 


attention Chis favor nlone is worth the $2.00 I ask Better avail 

















yourself of this splendid offer right now, for in the future the 
charges may be doubled Matysek’s Musele Control will do wonders 
for you. You will be the envy of your friends. Learn how to g 
the most out of yourself It is 1 YOU CAN DO IT! GET 
STARTED RIGHT—RIGHT E tear off the « ! 
below, mail with but $2.00 gn orders, 
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MONARCH 
UNIOR LATHES 


“The Biggest Little Lathe Built" 


REAL engine lathe—small, 

sturdy, compact, low-cost— 
guaranteed to do all small work 
with 1/1000 of inch accuracy. Built 
with the same care and precision 
that made MONARCH ENGINE 
LATHES the world's standard of 
quality and efficiency. 


The MONARCH JUNIOR is ideal 
for beginners. Occupies small space 
in your own home or shop. Easy 
and economical to operate. Simple 
and trouble-proof, automatic safety 
features. Fully equipped. 


The Greatest Achievement in 
Lathe Building History 


Monarch Junior sD 2 5 
9 inch Engine Lathe 

Full particulars and a Monarch Junior 
Catalog will be sent you on request. 


The Monarch Machine Tool Co. 
218 Oak Street Sidney, Ohio 

































































\ Saving of $50 to $150 to Photographers 
AMATEURS— PROFESSIONALS 
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come in line. Make these lines heavy and 
draw others between them just plain 
enough to locate the center. Next cut out 
the wood in a “V” shaped groove between 
what is wanted for the links, cut about 1⁄ 
inch deep, leaving about 1 inch on each 
end solid. 

Cut a "V" shaped notch straight to- 
wards the center on the first heavy line 
away from the end, about 34 inch deep, 
turn the stick and do the same exactly 
opposite, having 7 ribs between on each 
side, now round the ‘corners of your 
notches, beginning at the light lines drawn 
last. Now take the next rib on the right 
and notch the same on the second heavy 
line, turn over and repeat. Take the third 
rib and cut on the third line and continue 
to the end. 

Here is where you begin cutting out 
the wood not wanted in the links and 
about the only directions of any value 
that can be given are to keep your knife 
sharp and your patience well curbed. 


No. 3—Wooden Chain From Match 


In making the chain out of the match, 
the knife was so thin and sharp that it 
would cut entirely thru the links before 
any resistance to the blade could be felt 
and after many failures it was necessary 
to use a magnifying glass to succeed. 


No. 4 


These are three cages cut from a piece 
of basswood 3% inches in diameter and 
615 long, diameter of ball 134 inches. The 
first job is to work the whole block into 
a perfect sphere with enough wood on the 
ends for the handles, then lay off the 
center rib % inch wide, as it is all cross- 
grained, then lay out the four ribs run- 
ning lengthwise. Work out the three cor- 


the ribs the same thickness all the way in. 
Finish the ball before going any farther 
with the cages. Draw the guide lines in 
all of the openings at the exact place 
where you wish to separate the cages. 
Here is where the needle-pointed blade and 
an unlimited supply of patience is needed. 
Make the cut close around the small stem, 
just deep enough to connect with a cut 
between the inside cage and the second 
one just deep enough to meet it. The 
ether end is cut in the form of a cone and 
if your blade is less than 214 inches long 
you should make a longer blade out of a 
dress stay. The next cut is far easier; 
on the small end cut the outer circle to 
meet the cut between the outside cage 
and the second ; on the other end the cut is 
close around the stem 


5—Wooden Goblet 


"s one piece of basswood 3 


еер, with four loose rings 
Sch one passing thru the 
lying out the stem of the 
1 inch square cross-sec- 
for the rings. 


7—Bottle Puzzles 


7 show respectively 
ling glass beads, strung 
‘sired, upon а wooden 
d thru a long wooden 
> second exhibit shows 
ades opened, suspended 
a wooden cross-arm 
elongated stopper. 
the details with the 
in a little booklet, 
publishing here. 
n page 1056) 





nered pieces to the depth required, leaving | 
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eter and 6 inches high, hol- | 











238 illustrations 
414 pages 

ERE'S just the book on Electricity 
that you need to answer your 
many questions—to solve your knotty 
y Belts; Shafting: Electroplating; Elec: 
trical Measurements; Meters; Are and 
incandescent Lamps; Mercury-Are Rectifiers; Trans- 
formers; Insulation; Electric Cars; Sienie and Multi- 





problems, to teach you new methods, 
to be your memory for tables, rules, 
formulae, and other Electrical and 
Mechanical facts. Note the contents: 
Electricity and Magnetism; Batteries; 
Cireuits; Magnets; Direct and Alter- 
nating Currents; Dynamos and Motors; 


ple Unit Control; Transmission; Rail ALL ы Tables 
of Wires—Sizes, Capacities, ete. ; Mathe! Rules, 
Formule, Symbols; Tables of Constants: W soe 


and Measures; Chemistry; Properties of Metals, 

Just slip a dollar bill into an envelope, and m it 
with the coupon printed below.  'This 414-page 
Electricity Handbook will come to you by return mat, 
———— — TEAR OUT HERE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6226-B, Scranton, Penna. 

I enclose One Dollar. Please send me—postpaid 
—the 414-page Electricity Handbook. It is under- 
stood that if I am not satisfied I may return this 
book within five days and you will refund my money. 


Name 





AÓreSg...... La reste irren ie portes rores sona tira sun dosi hs 


MAKE MORE MONEY Torit Acetylene 


Torch No. 13 


For soldering, heating, melting, tempering, auto 
radiator repairing, battery repair work, and for 
all kinds of small jobs requiring a hot flame 
instantly. 

An improved method—saving time and affording 
greater convenience over old methods of using 
gasoline, kerosene or charcoal. 

For garages, electricians, dentists, jewelers and 
every kind of repair shop. 











USES ACETYLENE GAS ONLY 


A splendid use for discarded auto tanks, and a profit- 
able investment. 

Torch with 4 tips for different kinds of work, soldering 
copper, 5 ft. tubing and connection for autoacetylene 
tank $7.50 


Order from your jobber. If he connect supply you send your order to ue. 


ST. PAUL WELDING & MFG. CO. 
|. 172 W. 3d ST., ST. PAUL, MINN. 


DIAMONDS . 
WATCHES 


One Year to Pay D^ 


2 

DIAMOND PRICES SMASHED Az 
To Less Than Cash Prices Æ 

Amazing money-saving 

prices on finest Quality Gen- 

uine Diamonds, Watches 


and Jewelry. DIAMOND RINGS 
814.85 and up. Wrist Watches 


п 
19.65 Men’s Elgi 75 45 
$ u en! m »$2975 5 Va 





and Waltham W. 


Get DeLuxe Catalog Fees 
Explains easiest credit Terms and 
Money Back Guarantee fully. Ex- 
amine Diamonds first yn 
wish. One whole year to ра 

Get this Banuta Bargain саш: йе 


И log. 
122 West Madison St. 


KLEIN & © Dept. ma OM 


YOUR OWN BATTERY 

You can do it — without removing your 

M battery or even ALIS peri terminals. 
Tne Vail alley Battery Charger will end your battery 
troubles. Aa зіпоп рн clamps 
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High as You Like 


No Limit to Salaries in Aviation 


No other industry offers the wonderful chances for big money-making that the 
Airplane Industry offers to ambitious men. Many more trained men will be needed to fill 
big paying jobs. The airplane has come to stay—it will soon be a part of our everyday life. 
The men who get in now are the ones that will cash in big. Look at the “big fellows” in the 
automobile game today. They represent power and wealth because they got in early—you can 
do the same in Aviation and you have an advantage because you can be trained before you start. 
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Delivering Newspaper “Extras” 
by Airplane 








A New Seven-Passenger Airplane 





A New Job—The Aerial Postman 


View in an Airplane Factory 


| and Instructors are behind you all the time giving you every- 


CE size job with a man’s size pay. е 
: Bi B k Send for our big This 
| 1 oO Oo free book showing 
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Thousands of Airplane 
Mechanics Will Be Needed 


The airplane industry is going forward by leaps and bounds. Transportation—passenger 
carrying and mail carrying lines are being opened up everywhere. This means men— 
men—men! Trained men only are wanted—men who know what’s what. Get ready 
now to make big money. The industry is calling for real red-blooded fellows—heed 
the call—zow is the time to get started—while the industry is still in its infancy. 


| Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week: 


Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Airplane Repairman 
Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder 


Keep right on with the work you are 


Learn at Home ^7 Ven o 
your spare time is all 
In Your Spare Time viu 
Special Course 
is simplified for home instruction and is endorsed by airplane 
manufacturers, acronautical experts, aviators and the lead- 
ing aero clubs. Any man who can read English ean under- 
stand it. The Lessons are self-explanatory and are made plain 
as day with Blueprints, Diagrams, ete. Our Advisory Council 
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thing you must know. The entire field of Practical Aeronautics 
and Science of Aviation is laid right before 


your eyes. You are bound to succeed with = 
this training. This means for you a man’s Mail 






ANSCHOOL 
. a 3 8С 
just what is going C p OF AVIATION 
| of Opportunities л the Airplane oupon Dept. 7443 
F Industry. It also Е d 3601 Michigan Ave. 
] R I i Е Y shows what other or ehe 
: 9 men have done in Without сэ Пор оп. y 
| this fascinating field and what you can do,too. book entitled “Opportunities in 


It gives a list of «ome large manufacturers and the Airplane Industry" and your 


© dealers in airplanes and some of the jobs that BOOK ^ SPECIAL Limited offer. 


are open to trained men. With the book we 
will send you a special offer that vou will be 


withdrawn at any time without notice. Nend 
the coupon now and lake advantage of this offer. 


| glad to know about. This special offer may be ue ^ Nome... e see 


РА Aaddisss... aca ena E 
American School of Aviation 


Dept. 7443 3601 Michigan Ave., Chicago Cilh ——  ————— 1. P шшш ~ 


Google кысла 
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Jsbulator Stops Adjustable Paper Guide forced Alignment Fork 








Ribbon Reverse 
Ribbon Shift & 
Stencil Cutter 


TYPEWRITER 
SENSATION 


Free Trial — Use as You Pay 


After trial send us only $5.00 a month 
until the low total price of $59.85 is paid, 


andthe machineisyours.This is absolutely 

the most generous typewriter offer ever made. 
Боло rent a machine when you сап pay $5.00 
own one. Think of it—Buying а 

$1000 00 Peg for $59.85. Cash price $54.00, 
ust a (“Че more than half its original price. 


L. C. SMITH 


Standard Universal nt. 38 Keys, ете “ 
characters—universall used in teaching the touch Sys- 

> Ў і visible at all 
times, has the tabulator, the ‚ with auto- 


matic reverse, the back 


g 
ou with everything complete; tools, 

cover, operating ооа and instructions E nothing extra 

uy. You cannot imagine th oe this 


that this is the е greatest typewriter you ever saw, you can 


return it at expense. You won't want to return it 
after you it, ЫР you cannot equal 
this value anywhere, 


Send No Money ў 


Put in Your Order Now| 





itang send ug $5.00 a month antil anr E 
.85 is paid. If you don't want it, um nat tothe 
var i6 and e Rss 


supply at thie price is ilmited, the price will prob. 
ably be raised next advertisement 

don’t delay. Fill in the coupon today— pe 

writer will be shipped promptly. There i no red tape. 

We employ no soticitore no collectors—no chattel mort- 


gage. t i9 sim; A understood | that we retain title tothe 

кее hine LC, а: You cannot dose; Xt ts the 
atest typewriter m ou e 

not send us one iter oppok ан Coupon Today бигә. 09 


Smith Typewriter Sales Со. 218 N. Eats ap 


Smith Typewriter Sales Co., Department 20 
Ship me the L. C. Smith Typewriter, F. O. B. Chi 


and try the typewriter. choose not to keep it I will 
carefully repack it and mE it to the express agent. It 
{з understood that you give the standard guarantee. 


City... 
Occupation or Визіпеве................................. 


STANDARD MANUFACTURERS 


NEW MOTORS 2222 


ALL SIZES UP TO 5Н.Р. 
We Specialize In Small Motors € Generators 


ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 
Largest exclusive Mail Order Small Motordealers in the world. 


CHAS. Н. JOHNSTON, Box у West End, Pittsburgh,Pa. 





FOR ALL PURPOSES 


WIRELESS, TELEPHONE GENERATORS 


500 VOLT- 100 WATT - 3400 В.Р. M. 
FOR MOUNTING MOTOR GENERATOR SETS. 


CATALOG 


| worked 


| thru 











Science and Invention for March, 





ОООО ТОО HE E HE IU 


| Wood Carving With 


a Pocket-Hnife 
(Continued from page 1054) 


MTM ETHUTERRULEU ETE ELI ETE LL HIE TENTI LEN HEIL 





nimimm mm 


No. 8—A Model Barrel 


This barrel is composed of 16 staves, 
with 6 hoops, each fastened on with 4 
nails, made of basswood, completed and 
assembled out of the bottle to make sure 
that it would fit properly, and all nails 
driven in their proper places, first insert 
the hoops and get them straightened out, 
the two larger ones having three threads 
tied to each of them, so that they can be 
hung from the neck of the bottle level and 
at the right height. Tools for placing the 
staves are two wires, one with a fine 
sharp point, which is stuck into the end of 
a stave just enough to hold while it is 
being lowered, the other wire to push it 
off, allowing the nail to hook over the 
edge of the hoop; the last stave should be 
one without any nails; after the staves 
are all in place, with hooked wires place 
the second hoop on the top end and care- 
fully push it tight against the nails that 
will be above it when finished (the nails 
for the two bottom hoops and the top one 
should be driven in close before putting 
the staves in the bottle. each long enough 
to project inside of the bottle % inch). 
After the hoops are on they are pushed 
back from the inside, to get the second 
and fourth hoops in place. Drive the 
nails in by pushing the barrel against the 


glass. The bottom head is forced in from 
the inside. Each head is made of four 
pieces, the fourth piece in each head being 


beveled so that it can be forced in tightly. 
It will require several different kinds of 
crooked wires and hooks to do the job. 


No. 9—A Hard Puzzle Within a Bottle 


This is a Japanese puzzle of 21 pieces 
bought at a toy store. After learning to 
put the puzzle together with the hands, 
take two pointed wires long enough to 
reach the bottom of the bottle and learn 
to put it together with the wires. When 
you can do that you can put it into the 
bottle. The points of the star are matched 
like flooring and have holes drilled thru 
them sideways near the middle, the inside 
ends are cut off so as to leave a hole about 
15 inch in diameter in the center, make а 
stopper with a 1⁄4 inch hole in the lower 
end about 1% inch deep and continue thru 
the length of the stopper with a hole just 
large enough to take a thread that is at- 
tached to the end of a plug for the lower 
end, but having a head about 1 inch in 
diameter. Put the star points on a thread 
like beads and juggle them into position 
a few times, then drop them into the bot- 
tle. Tie a thread to the small end of the 
plug and drop it in and get your points 
into position and tie the two 
strings together as tightly as possible, by 
means of wire tools. Thread the loose 
end of the thread attached to the plug, 
the stopper: place the stopper and 
gently pull the plug into place, where it 
will hold the star 1f the work has been 
properly fitted. Whittle a match stick 
into a long slim plug that will fill the hole 
where tie thread comes out, put a little 
glue on it and force it in and cut off the 
thread. 


No. 10—Clever Fan in a Flask 


The illustration herewith shows how a 
wooden ían is whittled from one solid 
piece of wood, and then placed inside a 
small glass bottle. The fan is whittled 
and the leaves cut, so as to separate as 
the first step. The fan is then closed and 
put inside the bottle, where it is opened 
by means of two wires hammered flat and 
split for about 14 inch like fork tines. 
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Electricity, the greatest force іп the world—offers you “Big Money” and 
“Quick Money” if you have the ambition to go and get it. Let me train you in 
electricity—at home—in your spare time—no matter where you live. I сап 
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year. You don’t have to go to school. You don’t have to serve time as an 
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trical Engineer. So far as I 





Trained 


know I am the only man with 
the degree Electrical Engi- 
neer to offer a Home Study 
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quite awhile ago he got onto the fact that 
Mrs. Alvarez was unduly intimate with 
this Smithson chap. He took measures — 
strenuous ones — to end the little romance. 
Then just when he’s patting himself on 
the back over the thorough job he’s made 
of the bust-up, comes the explosion.” 

Fenner turned to Alvarez, who was 
showing signs of another outburst. “Keep 
your head, please,” he warned, soothingly, 
“How long has it been since you first sus- 
pected your wife of improper conduct?” 

Alvarez made a manful effort for con- 
trol. “Two months, maybe,” he said, brok- 
enly, “Ten weeks. About that much time. 

I fnd, by accident, a letter. 

з {һе sign of Sefior Smithson. I say 
nothing. I watch. I see them meet. 
They kiss,” his fists clenched and un- 
clenched spasmodically, “I follow this 
man to his lodgings. I take the pistols. 
I go to him and ask that he fight.” 

“Yes?” Fenner queried interestingly, as 
the swarthy little man paused, “And what 
happened ?” 

Alvarez choked. His face convulsed 
with rage, and I feared we were about to 
witness another outpouring. “Не is no 
gentleman!” he cried, and tears of rage 
and humiliation sprang into his eyes, “He 
is—how you say it?—one big brute. 
He'sa take both pistols by force from my 
hands. He'sa spank me!" 

I turned my head. Davidson leaned 
back in his chair, stared hard at the ceil- 
ing, and blew a big cloud of smoke aloft. 
Fenner gave no sign of amusement. 

His sympathetic murmur carried the lit- 
tle man on. “For my name—for my 
honor — I make no complaint to the police. 
I tell this pig if I find him again in my 
house, I will shoot him. I go home. I 
tell my wife she is discover. She is very 
— very obstinate. My servant I can trust. 
Together we stop all her mail till I can 
read it. He follows wherever she go when 
I am away. There is no more between 


them. But this afternoon she give my 
man the knock-out drops. He sleep. She 
is gone!” 


"So is the money," Davidson murmured. 

"For the money," Alvarez screamed, “I 
care not one damn! It is her! I want 
her back. You will get her for me?" Не 
looked appealingly around our little group 

“If it's possible under high Heaven." 
said Davidson, grimly "We will get 
her back. For me!” 

Alvarez caught the significance of 
Chiefs remark. “Not for 
screeched, *Not——" 

Fenner stemmed the rising tide swiftly. 
“You are talking to the most merciful 
Chief of Police in these United States. 
Mr. Alvarez," he said, laughingly, “He 
spends half his time catching criminals 
and the other half getting them out of 
their troubles. I suggest that vou take 
us over to your residence and give us a 
chance to pick up any loose ends that the 
señorita may have left dangling.” 

The Chief's car whisked us in no time 
to Alvarez's desolated abode. On request 
the little South American produced a bun- 
dle of letters which he said comprised the 
mail received by his wife, since the dis- 
covery of her intrigue. Swiftly Fenner 
subjected each to heat, an effort that 
proved fruitless. From his pockets he 
produced several bottles, bathing the sus- 
pected paper in one solution after another. 
As the last letter came dripping from the 
last bath, Davidson grunted his disap- 
pointment. “No sympathetic inks, eh?” 
he growled. 


the 


prison!” he 
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“Seems not,” Fenner admitted, cheer- 
fully, “So we'll turn our attention to 
Madam's chambers." 

As we entered the boudoir we were con- 
fronted by ample evidence of hasty de- 
parture. Heaps of discarded garments 
littered the floor, while open cases on the 
dressing table told of the missing gems. 
Conspicuously arrayed, four dry cells lay 
scattered over the table top.  Fenner 
paused in his tracks. 

"What are they doing here?" he de- 
manded, pointing to the Columbias. 

"It is for the vibrator," Alvarez ex- 
plained, "That, it seems, she has also 
taken." 

"The vibrator?" Fenner questioned. 

"Si! She got it several weeks ago. 
For her face. For her beauty. A box — 
little lamps inside. Something goes over 
the face — like this." He illustrated with 
a gesture. 

Fenner glanced up at the glowing lights 
over our heads. “Why these cells with 
the house circuit so handy, Mr. Alvarez?" 

Alvarez shrugged. "I don't know," he 
replied, "I know nothing about electricity. 
She say that she need the battery. 

A little desk yawned open at our left 
and on it Fenner's searching gaze fell 
and focused. A topsy-turvy mess of paper 
debris spoke eloquently of the looting, but 
it was not to these remnants that Fenner 
turned his attention. 

“For Heavens sake, Alvarez!” he ex- 
claimed, wonderingly, “What did she do 
with all the wire?' 

Following the point of his finger, we 
saw the spools. They were scattered heed- 
lessly over the desk top, some standing 
erect on their ends, others lying flat on 
their sides, held by the chance barriers of 
paper heaps. I counted nine of them, 
nine full spools of glittering wire. 

Alvarez stared blankly at Fenner. “For 
the picture, of course," he replied, “Не is 
picture wire.” 

Fenner picked up a spool, found the free 
ead, and idly unreeled a couple of feet. 
“Steel wire,” he said, testing its strength 


with a little pull, “What did she have — | 


an art gallery ?" 

Alvarez shrugged. “Not the gallery,” 
he answered, indifferently, “But quite a 
few. See.” He waved his arm toward 
the walls, which were, really, over full of 
paintings, hung without any particularly 
pleasing effect. 

Fenner regarded the array on the walls 
speculatively, carelessly rewinding the wire 
on the spool meanwhile. 

“Well,” he said, after an interval of 
silence, “This doesn’t get us anything. 
Let us look farther." 

We looked, but without result. We ran- 
sacked the rooms, finishing thoroughly 
the work that Madam had so well begun, 
but we failed to bring to light anything 
to furnish a clue to the missing lady's 
whereabouts or her intentions. 

Finally Fenner straightened up. “Weve 
done all that we can do here," he said, 
auietly, "The gathering is adjourned. I'm 
going home and think the thing over." He 
picked up the nine spools of wire and 
dropped them into his pocket. "Chief. 
will you have Mr. Alvarez at my house 


to-morrow afternoon at three? We'll re- 
sume operations then." 
Alvarez squealed in protest. “To-mor- 


row at three?" he shrieked, "Amigo, you 





do tot understand! Му wiíe— she is 
fleeing — she gets farther © 
Davidson cut in сигу. “You don't 


know this young man as I do, Mr. Alva- 
rez,” he said, with finality, “I realize that 
every minute is eternity itself to you. But 
if Fenner says three to-morrow, three it 
is. I’ve had to put up with a delay count- 
less times, and you'll have to make the 
best of it this time. There is always 
a method in Fenner's madness." 
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A Bigger 
Paying Job 


Master Draftsmen 
earn handsome sala- 
ries and you can learn 
this paying profession 
by spare time study at 
home. No matter what 
you are now doing, this is 
your big chance. Find out 
about it—you incur no obligation 
—no expense by writing. Read below 
about our FREE lesson offer. This 
lesson yours whether you enroll or not. 


Insistent Demand for 
Expert Draftsmen 


Opportunity is always open for the Expert Draftsman. 
The man who gets training in this profession places 

himself above the great multitude of untrained men who, without spe- 
cialized knowledge, must take whatever comes up. Industries of all 

kinds — manufacturers, contractors, architects, railroads, electrical 
works, engineering concerns—always need proficient men for their draft- 
ing departments. And capable men earn big pay—$60 to $150 a week. 
Look into these opportunities now. At least find out how Chicago “Tech” 
training in Draftsmanship helps men to advance. 


Start at Good Pay—Win 


Quick Advancement 


The Chicago “Tech” method trains you under experts 
who will equip you for an important position in the 
shortest practicable time. You learn exactly the 
methods which these experts use in their own prac- 
tical work. They prepare you to rank with drafts- 
men of long experience. You get the training re- 
quired in men who aim to carry responsibility and 
draw high salaries. If you can’t come to the college, 
Chicago “Tech” will give you the same thorough, 
personal training by mail that you would get here. 


Eighteen Practical Courses 


No better way to spend your leisure hours than in 
fitting yourself for a bigger, better paying job. If 
you want to take up any technical study—and master 
it quickly—the coupon gives you a list of our courses. 
Mark the one you want to know about and we will 
send interesting catalog. 


SEND NOW 


Train for the big jobs that await you. Be prepared to earn 
more money. A Chicago ‘“Tech” course puts you quickly in the 
higher salaried class. No useless delay. Become thorough— 
self-confident—expert, Which course are you interested in? 
Mark and mail the coupon today. if you already have an outfit. 


— = CHICAGO TECHNICAL COLLEGE | 


345 Chicago “Tech” Bldg., Chicago, Ill. 


Without obligation on my part, please send free and post-paid, instructions on how I can | 

























































Shows you how well quali- 
fied you are for draftsman- 






ship. Other schools ask you 
to enroll and send money 
first. We send the free lesson 
first. Read it—practice the 
exercises—no obligation. De- 
cide for yourself whether 
you want to take the course 


" FREE OUTFIT 


With our home study 
course is included a com- 
plete set of high grade in- 
struments, drawing board, T- 
square, etc. Same as leading 
draftsmen use, Credit given 
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ГІ Surveying 

II Designing 
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"1 Aero. Engineering 

п Gas Engines 


O Electrical Drafting 

I1 Architectural Drafting 
I1 Structural Drafting 

I1 Sheet Metal Drafting 
I1 Topographic Drafting 


O Plumbing-Estimating, etc. 
I1 Heating and Ventilating 
п Steam Engineering 
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The Most F ascinating 
Study in the World 


HIS is the wireless age. No longer 
is this miracle means of communica- 


tion used only to send out 8. 
messages of distress. 


Not only is the news of the world flashed 
from city to city and from continent to 
continent, but lectures, speeches, and 
even concerts are carried to the four 
corners of the earth by radiophone. 


An operator in New York recently gave 
a concert that was heard by 100,000 peo- 
ple, as far south as Cuba and 800 miles 
out at sea! 

Wouldn't you like to become a wireless 
expert? Wouldn't you like to “listen in" 
on the world’s news—to be close to his- 
tory in the making? You can! 

The International Correspondence 
Schools will teach you everything you 
need to know about wireless. You can 
learn at home—quickly and easily—in an 
hour a day of the spare time that now 
goes to waste. 


You will not only learn the code 
and how to receive and send—but 
you will learn how to construct and 
install your own apparatus. 

Now is the time to get into this wireless 
game—not only for your own amusement 
but as a business. Wireless experts are 
always in demand—on land and on sea— 
at good salaries. 

This is all we ask: —Just mark and mail the 

'oupon and let us send you complete de- 
tails of the I. C. S. Radio Operator's 
Course or any of the 300 other I. C. S. 
«ourses in which you are interested. 

TEAR OUT HERE 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6229-B, Scranton, Pa. 


O. S. 
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While he was running us around to our 
diggings, leaving Alvarez on his violated 
hearth, the Chief propounded a theory to 
account for the presence of the spools of 
wire. “Know what I think she wanted 
with ’em?” he asked, “A ladder! It’s my 
opinion that before she got the idea of 
drugging the servant she had intended to 
twist up strong lines out of wire and make 
a wire ladder. See? She could have slid 
down from her window while Alvarez’s 
man was watching the regular exits. Then 
she got the dope some place, and didn't 
need the wire." 

"You never can tell," 
mented, non-committally. 

“No,” the Chief replied, “And it don't 
matter much what she wanted with it any- | 
way. It don't help to locate her. Just 
the same, I think that was the big idea." | 

Later, wooing slumber in our room, I 
heard a chuckle from the bed across the 
room in the darkness. “What’s the joke?” 
I demanded, listlessly. 

Fenner's voice came, mirth-wracked, 
out of the blackness. "I was thinking of 
Davidson's wire ladder," he choked, “Great 
Heaven ””? 

"Sounds reasonable to me," I returned. 
“She never intended to use all that wire 
on pictures." 

“But there was no guitar!” 
tested. 

“No guitar!” I echoed, blankly. 
should there be?” 

“That sort of thing is never done with- 
out a guitar strumming as the lady de- 
scends from her boudoir,” he explained, 
mockingly patient. “Davidson has been 
patronizing the movies.” 

The following forenoon found me ex- 
ceedingly busy. Remembering the ap- 
pointment at three, I hung doggedly to my 
task straight thru the lunch hour, dash- 
ing into our rooms five minutes ahead of 
that time as a consequence. To my amaze- 
ment I found Fenner seated in a deep 
arm chair, clad in a dressing gown. It’s 
pattern, for lack of stronger adjectives, I 
must call atrocious. He had evidently 
purchased it for the occasion, for I had 
never beheld it before. Around his head 
was neatly wound a turban, contrived 
from a piece of cloth that was making a 
noble effort to outshriek his robe. Before 
him on the table was a large crystal gaz- 
ing ball. Cross legged, he regarded me 
with the utmost gravity as I entered. 


Fenner com- 


Fenner pro- 


“Why 








“For the love of Tesla!” I began, tak- 
ing in the details of the bizarre scene 
dazedly, “What X 

“Do not wax profane, Bill.” he said, 
with cold disapproval, “You behold Fen- 


ner, the seer.” 
“What 
rupted. 
“I am seeing Davidson's wire ladder and 
raising him one,” he grinned. “That gem 
deserved retaliation.” i 
Before I could question more. Fenner’s 
quickly stiffening face and the rattle of 
the knoh announced our callers. I had the 
satisfaction of seeing the open-mouthed 
amazement of Davidson and the bewilder- | 
ment of Alvarez. 
“The Senor-—— makes 
the little South 


‘ 





' I began again, to be inter- 


the trance?” 
American stammered. 
I do not make the trance,” denied Joe, 
with the greatest gravity, “I fathom the 
mysteries of the sphere. Let no one dis- 
turb the conditions." Пе gazed with 
great directness at the fidgeting Chief. 
“That means me!” the police head mur- 





mured, "Go on with the show. ГЇЇ Бе 
good.” | 
Fenner gazed fixedly at the ball. So did | 


all the rest of us. I saw no change of | 
any kind in its surface, but presently Fen- 
ner began to speak, dreamily. 

*You will find the Sefior's wife," he in- 
toned, monotonously, “In the town of Mur- | 
ray. twenty miles south of this city. You | E 
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you will find those that you seek. But 
you will find her not as Señorita Alvarez, 
nor yet as Mrs. Smithson. She will be 
called Mrs. Patton.” 

Alvarez was ready to burst with excited 
questions, but Davidson was already push- 
ing him before him toward the door. "Go," 
he rumbled to the little man, "It's up to 
us now. We'l find her there if he says 
so. That sphere nonsense has nothing 
to do with it. I'l find out later how he 
picked up the scent." 

The roar of his racing engine told of 
Davidson's hasty departure. I turned to 
Fenner, who had thrown off his turban 
and was demurely lighting a cigarette. 
“Cards on the table, please," I demanded, 
bluntly. 

"It was the ninth spool that gave me 
city, street, and number," he said, slowly. 
He had wandered over to the wireless 
table, and on it he arranged the nine 
spools of wire, taken from the pocket of 
his dressing gown. 

"Be it known to all and sundry," he 
continued, in the fantastic vein which he 
often affected, “Be it shouted from the 


house tops and announced from the church | 


spires that this bird Smithson was not 
born on a raft. Whatever may be his 
shortcomings morally, he is no untutored 
savage. Not by a darned sight!” 

“The spools!” I urged, impatiently. 

“You will observe,” he went on, unhur- 
riedly, “That I have numbered them from 
опе to nine with indelible pencil" Не in- 
dicated his markings on the edges of the 
spools. “That is the order, I believe, in 
which they should be considered. Now, 
Smithsons stunt was flawless. He is ab- 
solved from all blame in bringing about 
their downfall. Sefiora Alvarez showed 
the ivory and pulled the boner. She should 


have taken with her either the spools or | 


the dry cells. Without either the chances 
are it would have gone by me clean. 

“It struck me as odd that she should 
buy a vibrator, as Alvarez called the con- 
traption, that required dry cells when she 
had the house current at hand. It sounded 
still more strange that a massage outfit 
should have two little lights, to again quote 
His Excited Honor. True, they might — 
they might have been Tungar rectifiers, 
but — if so, why the batteries? 


“Then I .picked up a spool, you may 
recall, and started to unwrap it. Then 
and there I felt that I had the Señorita 
by the heels, but I kept up the search to 
hoodwink Davidson, a weakness that I 
have. Look here!” 


He picked up a spool, found the free 
end, and passed it to me. Feeling a thick- 
ness at its end, I examined it closely and 
found a tiny loop, very neatly made. 
I stared at it blankly. 

“Looks suspicious,” I ventured. 
what’s it for?” 

“Let me show you,” he cooed. Swiftly 
he cut out of our set the two bulbs and 
transformer that comprised the one step 
amplifier. Quickly he connected the ampli- 





“But 


fier to our loud-speaking horn. Then div- | 


ing under the table, he rummaged amid 
discarded apparatus, to emerge suddenly 
with a compact little outfit in his hands. 
He laid it before me triumphantly. “Re- 
member building that?” he demanded. 


“Good God!” I cried, in stunned en- | 
remember | 


lightenment. I did, indeed, 
building that particular piece of apparatus. 


Without comment he 


spindle. 
the guides, dropping the little loop over the 
hook on the empty spool of the machine. 
With a flick of his finger he started the 
little motor and the wire fed evenly off of 
its containing spool. From the horn came 
the strong, vibrant voice of a man. And 
what an outpouring of endearing terms, 
what a wealth of romance and feeling 


os: oy Google 


picked up the | 
spool, numbered one, and placed it on the | 
Deftly he threaded the wire thru | 
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| came to us on that pleading voice. Dumb- 








founded, I listened. 

^ “The missing clue," said Fenner, calmly, 
as the ghostly voice pleaded оп. “The un- 
suspected love letters of the mail-barred 
Senorita Alvarez. Right under her cock- 
sure lord and master's nose, Bill, and your 
two little lights become the obliging 
vacuum valves! Full instructions, coun- 
sels, warnings, the countless details of the 
flight together with the rendezvous on the 
ninth spool The telegraphone, Bill! In 
Hoc Signo, slip one over!” 


I stared. The voice ran monotonously 
on as the wire passed evenly between the 
magnet poles. Fenner arose, ran a hand 
thru his mop of hair, thrust both hands 
deep into the pockets of his robe and 
stared out of the window. 

"A ladder of wire!" he said, softly, 
“Ye Gods!” 
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| Snow Crystals  : 
i (Continued from page 1021) i 


common, but it is seldom that they are 
regular in their aggregation, as are the 
snowflakes. 


The Weather Bureau of the United 
States Government has taken many photos 
of snowflakes, and it is said that every 
great snowstorm has supplied from five 
to thirty-four new crystals. Attempts 
have even been made by the Weather 
Bureau to determine the conditions of a 
storm in which the formation of any par- 
ticular variety of crystals is brought about. 


Mr. Wilson Alwyn Bentley, well known 
meteorologist of Jericho, Vt., has accumu- 
lated a world famous collection of snow, 
frost and ice crystal photographs, and it 
would certainly seem as if the makers of 
lace and ornamental fabrics could obtain 
many valuable hints from his 4,000 odd 
photographs to guide them in making their 
designs. A garnet, a rock-crystal, calcite 
and fluorite and many other minerals may 
supply absolutely symmetrical and beau- 
tiful crystals, sometimes colored, some- 
times colorless, and perfectly transparent 
—but curiously enough, to find an aggre- 
gation of many crystals in numberless 
forms, and each group perfectly symmetri- 
cal, we have to go to the short-lived, 
almost microscopic snowflake. 





SUN DIAL SHADOW MOVES 
BACKWARD 


In the twentieth chapter of II Kings, 
at the eleventh verse, we read that “Isaiah 
the prophet cried unto the Lord, and He 
brought the shadow ten degrees back- 
ward, by which it had gone down in the 
dial of Ahaz.” 


It is a curious fact, first pointed out by 
Nonez, the famous cosmographer and 
mathematician of the sixteenth century, 
but not generally known, that by tilting a 
sun dial through the proper angle the 
shadows, at certain periods of the year, 
can be made, for a short time, to move 
backwards. This was used by the French 


| encyclopzedists as a rationalistic explana- 


is related at 


tion of the miracle which 
the opening of this article. 


Contributed by Wa. К. REINICKE. 
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The Amateur 
Magician 
By JOSEPH H. KRAUS 
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down, turn over the card at the number 
thought of, thus." He picked up the cards 
preserving their same order, saying, “I 
have thought of number fifteen — thirteen, 
fourteen, fifteen. I turned them over and 
note that the deuce of diamonds is the 
fifteenth card. 

"Do you follow me?" Т nodded in as- 
sent. "You do likewise," he continued. 
"Choose any card and remember its name 
and position in the deck." I did so. He 
picked up the deck, turned it face upward, 
and started to examine the cards, transfer- 
ring them rather rapidly from his left 
hand to his right. He hesitated now and 
then and came dangerously near the card 
I had chosen, but past it by. “No, I think 
you fooled me this time.” With the cards 
face upward on the table, he requested 
that I remove just as many cards from the 
top as the position of my card in the pack 
indicated. I did so. Then picking up the 
cards, he removed three more from the 
face end, and placed them face downward 
upon the table, stating as he did so, “One 
of those three cards is yours.” I doubted 
him, and he asked me to turn up the cards 
and look at them. Again I carried out 
instructions. And then added, “Well, I 
fooled you that time, it’s not there,” but 
the smile on my face quickly changed. 
He seemed surprised at first, “Fooled me, 
that's impossible, it must be there! What 
was the name of your card?” I told him. 
“Tray of hearts?” he continued, “Impossi- 
ble, why that card has been reposing in 
my pocket for quite a while. Here, put 
your hand in and take it out for yourself,” 
Placing my hand in the side pocket of 
his smoking jacket, I extracted my card. 
Thinking perhaps that he had a duplicate, 
1 checked thru the pack, but the tray of 
hearts was gone. Yet I was positive that 
was the card I had originally chosen, 
which fact I tried to impress upon his 
mind. He saw that I was astounded, so 
betore I could ask for an explanation he 
started. 

"You're so easily fooled I think I'll sell 
you the Public Library to-morrow. The 
trick is simple in the extreme, and is un- 
doubtedly one of the most easily mastered 
of all card tricks, nearly impossible of 
detection, and requires no practise at all. 
The cards are, as you undoubtedly know, 
shuffled by yourself or any other inter- 
ested spectator. They are placed face 
downward on the table, and you select a 
card, counting of course from the back, 
to a certain position in the pack. You 
remember the position and also the name 
of the card. I then pick up the cards 
from the table, turn them face upward, 
and altho I seemingly hesitate and appear 
to be looking for the card. in reality I 
nierely transfer the cards from the left to 
the right hand, reversing them in order, 
at a time. I then take four other 
cards from what is now the bottom of the 
deck, and place them on top. Immediately 
thereafter [ request you to remove the 
same number of cards from the face of 
the deck the position of the card 
thought of indicated. Thus assume that 
you chose the ace of spades, which occu- 
pied the tenth position from the bottom 
of the deck. In rex ersing these cards, the 
ace. of spades again occupies the tenth 
'Osition, but this time from the face end 
f the deck, after the entire order of the 
-ards has been reversed. Removing four 
f the cards from the bottom I place them 
мп top. The ace of spades now occupies 
he fourteenth position from the top of 
.he cards. I request that you remove the 
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Don't Commit A Crime 
Against The Woman You Love 
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„Мо amount of love will ever atone for the crime you 
will commit if you make some Pure, trusting young 
girl your wife when you are UNFIT to assume the 
duties and responsibilities of a husband and a father. 
Her whole future life, her body and soul, will be in 
YOUR keeping; no one will be able to help her if 
YOU prove faithless to her trust in you. Don’t put 
the matter aside, you can’t get away from it; you can’t 
make any girl happy, if you are weak, impotent, sickly ; 
grouchy with dyspepsia or biliousness, poisoned by 
constipation, or suffering from any other devitalizing 
ailment. Stop and think, right now, for HER sake, 
if not for your own. What CAN her marriage to you 
bring her but lifelong regret and sorrow, if you are 
only an apology for a man, with your muscles flabby, 
your blood like water and your brain woozy as a result 
of your condition. 


She Thinks You Are A Man 


She trusts, admires and loves what she THINKS you 
are—a real MAN, mentally, 
whom she can respect as well as love. 
you to be a man who can look any other 
eye and hold your own with him; who is able to 
protect her under any circumstances; who can make 
his way in the world and give her the comforts she 
has a right to expect from her husband; and finally, 
who will ultimately make her the mother of healthy, 
happy children, a blessing to you both. "Think of the 
kind of children you will make her the mother of if 
you are one of the great UNFIT. Think of the weak, 
ailing, rickety, defective boys and girls such men bring 
into the world—pitiable little creatures, with no chance 
in life, living reproaches to the father who begot them. 
Don't close your eyes to these things. They are Facts; 
facts thoroughly understood by every breeder of dogs, 
cattle and horses; facts recognized by the legislators of 
several states, who would make it a LEGAL, as well 
as MORAL, crime to marry when unfit. 


Make Yourself Fit For Marriage 


Put your past behind you. What if you have led a 
gay life and sowed a big crop of wild oats? Start 
NOW to root them out. What if you have burned the 
candle at both ends and feel now like a human wreck, 
with your strength of body and mind dissipated and 
your vitality ebbing away? Ail the more reason why 
you should begin now, TODAY, to stop that steady 
loss, build up your strength again, regain your lost 
vitality and make a manly, red-blooded man of yourself, 
It's the ONLY thing to do—the only way to have any 
more happiness in life—the only way to keep from 
slipbing down into the scrap heap of the hopelessly 
down-and-out—and you can do it, if you go about it 
the right way. 
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|same number of cards thought of origi- 


nally—ten—which brings the ace of spades 
to the fourth position in the deck. Ке- 
moving the top three and placing them 
face downward upon the table, I make the 
assertion. that your card is one oí the 
three, knowing full well that it is not. 
This brings to the top the ace of spades 
which I place into my pocket. Savez?” 
Altho I didn't see him remove the four 
from the bottom and place them on the 
top, I could well understand how the trick 
worked, and on trying it subsequently, 
found that it was indeed very effective, 
and quite impossible of detection. 


THE RINGS OF HINDUSTAN 


As usual Hargrave never gave me a 
chance to discuss one trick before he 
started off with another one. Opening 
the drawer in the antique "trick" table he 
removed two rings which seemed to be of 
wood, altho he later informed me that 
they could be made out of metal, glass, 
rubber, or in fact anything. These rings 
were about 2 inches in diameter. He then 
procured a piece of plain white paper and 
placed this on top of the desk, gave me 
the rings to examine and also a card 
21% inches square, and then asked me for 
a coin. Past experience had taught me 


| that a Chinese yen is the best coin to give 


Hargrave when he asks for one, but not 
having this currency in my pocket, | pro- 
duced a genuine American cent. This may 
seem sort of cheap to the reader, but after 
he has seen quite a few coins disappear 
from his regular income, he can well ap- 
preciate my position. Magic and black art 
costs money. 

Placing this cent on the paper, he picked 


| up the card and covered one of the rings 


with it. He then picked up the second 
ring and placed it on top of the card and 
the first ring. Lifting the entire group he 
placed them over the coin. Не now re- 
moved the top ring then the cardboard 
disk, and the coin had disappeared. On 





replacing the cardboard then the ring, 
moving the entire group, two rings and 
card, the coin again made its appearance 
"You can only do that trick by making 
this mysterious pass," he exclaimed, on 


deplicating this stunt, "and saying ovyben | 
of | 


zylmethylenglycolanhydride, which 
course means bakelite.” In view of the 
fact that I could not pronounce the word, 
I assured him, in a jocular manner, that 
I could not reproduce the trick, but when 
I saw how it was done——. 

Originally he had two rings which were 
absolutely unfaked. I examined them of 
course and returned them, and while I 
was looking for a coin he had substituted 
another ring identical with the two I had 
seen, to the bottom of which was glued 
a sheet of paper, exactly similar to the 
white paper upon which the trick was be- 
ing conducted. The edge of the paper 
was carefully trimmed, so that to all ap- 
pearances I was looking right thru the 
ring at the white paper sheet on the table, 
The order of the trick then 
thusly: Cardboard piece was placed upon 
the paper ring, another ring on top of this 
and the three placed over the coin. Top 
ring removed, cardboard sheet removed 
The paper on the bottom ring was cover- 
ing the coin, which seemingly had disap- 
peared. Cardboard replaced, ring ге- 
placed, the three removed at once, the 
ring then taken from the top and the card- 
board pushed aside. Care is taken that at 
no time shall the bottom ring be moved 
without having first been covered with 
the cardboard and top ring. 


it, my attention being distracted for the 





moment while fishing for the coin. As I 
left Prof. Hargrave that evening, I felt 
like hanging a sign upon my back, "kick 


‘please, and kick hard." 





followed | 
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Changing | 
the rings is so simple that I never noticed | 


them on 
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Measuring the 
Velocity of 
Bullets 


(Continued from page 1039) 


to the axis of the shaft, and it is aimed ata 
point on the front disc two or three inches 
from the circumference, and fired. If the 
two discs were at rest, the bullet would | 
penetrate both at the same degree-interval. 
With the discs in rapid rotation, the sec- | 
ond one will turn an appreciable distance 
while the bullet is traveling over the 
intervening space. 

Assume, for example, that the discs are 
ten feet apart and rotating at the rate of 
ten revolutions per second, and that the 
bullet has a velocity of 3,000 feet per 
second. The bullet will, therefore, con- | 
sume 1/300 second in traveling the 
ten feet between the discs. They 
are rotating at the rate of 3600°, 
(360°x10) per second, therefore in 1/300 | 
second they will rotate 3600°/300, or 12°. 
That is, the perforation made by the bullet 
in the first disc will be 12° in advance | 
of that in the second disc. If the hole in 
the nearer disc is, say 27° from the 0° | 
line, angular measurement, the hole in 
ре further disc will be 39° from the 0° 
ine. 


Conversely, assume that after firing a 
bullet with unknown velocity, the two 
holes are found to be 16° apart; find the 
velocity of the bullet. Since the discs are 
rotating at the rate of 3600° per second, 
and are 10 feet apart, the bullet is travel- 
ing at the rate of 10 feet in 16/3600 sec- 
ond, which, by a very simple arithmetical | 
computation, gives 2250 feet per second 
as the velocity of the bullet. In fact, for 
any given speed of rotation, numerical 
tables could be constructed, showing the 
actual velocity of a bullet for all angular 
distances between the perforations. 
Using the rotational velocity of 10 per 
second which we have assumed, 18°=2000) 
feet per second, 20°=1800 feet, 22°=1638 
feet, etc. 


No radii are really essential on the 
discs except the 0° line, which is used) 
both as a guide for setting the discs and 
as the starting-point for measuring the 
angular divergence of the perforations | 
made by the bullets. One pair of discs 
can be used for a number of shots, just 
as one target is used for repeated shots, 
until it becomes so full of holes that it is | 
no longer serviceable. 


Also, it will readily be seen that the 
distance between the discs and their speed 
of rotation, within certain limits, need not 
be of any fixed numerical value, so long | 
as these two factors are known. 


The device can be used at almost any 
distance within which it can be hit, but 
beyond 150 or 200 yards larger discs 
would be necessary unless an unusually 
expert marksman be employed to do the 
firing. And, since the velocity of bullets 
at different distances from the firing point 
can be determined, the device is a valua- 
ble aid in determining experimentally the 
retarding effect of atmospheric resistance 
upon different types and weights of 
bullets. 


It will be seen that it is not necessary 
for the bullet to penetrate the discs at any 
fixed distance from the circumference, 
there being, in a three-foot disc, about 
one foot vertical range in which the bullet 
can safely be placed. 


For extreme accuracy, the discs are set 


with a plumb line and the position of the 
rifle fixed by means of a surveyor's 
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PopularAstronomy 
By ISABEL M. LEWIS, M. A. 


(Continued from page 1011) 
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lion light years since it first became a 
star. 

It is one of the most remarkable facts 
concerning the past history of the solar 
system that neither the sun nor any of 
the planets has met with any serious 
catastrophe since the earliest geologi- 
cal period of a billion years ago, and 
possibly for many billion years prior to 
that time, tho of this we cannot be so 
certain. In the past billion years we know 
that there has been no serious change in 
the amount of light and heat given forth 
by the sun, and no collisions of sun or 
planets with any other body in the uni- 
verse of sufficient size to interfere with 
our journey or with the development of 
the life process on our planet. Some 
astronomers are inclined to attribute the 
glacial epochs and intervening tropical 
periods of the past to encounters of our 
solar system with stray wisps of nebu- 
losity drifting in different parts of space, 
similar in their composition to the dark 
nebulas that are known to exist in the 
Milky Way. Such an encounter with a 
rare resisting medium might result in 
slight irregularities in the intensity of the 
sun’s radiations from time to time, and 
this might account for alternately warm 
and cold periods that are known to have 
existed in the past and which may occur 
again in the future. 

It is difficult for us to realize how ex- 
tremely small a unit our solar system is 
in the universe to which it belongs and 
how slight are the chances that it will 
collide with another similar system. 

It may be helpful in this connection to 
illustrate the size and importance of our 
solar system in the universe by adopting 
a reduced scale of measurement that will 


asm mmm murmure 


ишинин 


Our Wonderful 






(Patents pending) 


Stethoscope 
saves you money on engine repairs. It 
enables you to detect instantly knocks and 
loose parts which cause destruction and 
heavy expense in automobile engines. 
Mechanics depend upon the Stethoscope 
for inside information. Stethoscope to- 
gether with Authoritative Trouble Chart 
on a money-back guarantee for only 


$7.50 by mail, postpaid 


Our 
Genuine 
Skinder- 

viken 
Transmitter 
Button 


is better than other transmitters because of its 
unique patented construction. It is u-able in 
thousands of places and for innumerable pur- 
poses where old transmitters cannot be used at 
all. Invaluable for telephone, wireless and ex- 
perimental purposes for sound transmission. 
Complete instruction with each button. Free 
literature. 


Price $1.00 postpaid 
General Sound Transmission Corporation 
114 LIBERTY ST. Reom 1002 NEW YORK 


ELECTRICIANS 
Just the Book You Have Been Looking For 








This is your chance. Don’t let it slip by. 
Mark and mail this coupon now. 


























permit a comparison to be made with 
familiar objects. Let us take the distance 
from the earth to the sun as equal to one 
inch. With this scale of measurement the 
extent of the solar system across the 
diameter of Neptune's orbit is five feet. 
The sun on this scale would be about one- 
hundredth of an inch in diameter. A 
super-giant such as Betelgeuse would be 
about three inches in diameter. The light 
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C] CHEMISTRY reduced sidereal system, then, light would 

C] ADVERTISING travel one mile in a year while the solar 
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O ELECTRICITY Now it is known that within a radius 

O SURVEYING of the earth of about sixteen light years 

L] WIRELESS there are nineteen stars. So within six- 

teen miles’ radius of our five-foot solar 

Name system we would place nineteen stars. Of 
инененәенөннн знн ;н зене нинин | Course we cannot say that there are no 
Address more than nineteen stars within this dis- 
A жыдан наннан дайнын. | tance of the sun, for we do not know thé 


proportion of dark stars in the heavens 
and there may be a few additional faint 
stars within this radius that have escaped 
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the earth, would be four and a third miles 
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t are the chances of colli- 
stars in the universe in 
tive distances are the same 

ed model of the system. 
+ of ninety-three million 
h, which we have chosen, 
2 universe, thru which our 
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solar system five feet in diameter is ad- 
vancing at the rate of four inches a year, 
is three hundred thousand miles, and 
light, which on this same scale would 
travel one mile a year, must take three 
hundred thousand years to cross it. Our 
little sun, one hundredth of an inch in 
diameter on the same scale, with its mi- 
croscopic planets advancing four inches a 
year would take nearly five billion years 
to cross this miniature sidereal universe. 
How totally insignificant our solar sys- 
tem appears in the midst of such a uni- 
verse! And yet how wonderful are the 
stars when we consider the nature of 
their radiant energy! The sun is faintly 
visible without the aid of a telescope at a 
distance of forty light years. In other 
words in the miniature universe which we 
have constructed a mere point one hun- 
dredth of an inch in diameter emits light 
so intense that it could be seen forty miles 
away against a black sky, and its store of 
energy is so inexhaustible that it would 
last undiminished for at least one hundred 
billion years! And there are stars in the 
globular clusters that can be seen with the 
aid of powerful telescopes at distances of 
thousands of light years, which is equiva- 
lent to saying that in our miniature sys- 
tem certain sun-giants—a few inches in 
diameter—have such an overwhelming 
intensity of light that they would be visi- 
ble with the aid of a powerful telescope 
at a distance of many thousand miles! 

In this wonderful universe of stars thru 
which we are traveling, how infinitesimal 
are the chances of collisions between in- 
dividual stars and how endless, appar- 
ently, is the journey upon which we are 
embarked. 


_ A Combination | 
i Airplane : 
: and Submarine : 
H (Continued from page 1005) В 
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or when riding on the surface, an ordinary 
submarine engine operates the screw that 
drives it. By the use of this screw, when 
the wings are left expanded the machine 
will ride smoothly on the surface ready 
to dive beneath the waves or climb into 
the air as the operator chooses. 

The entire body of the machine is made 
of aluminum, allowing the maximum in 
strength with the least possible weight. 
Fully equipped, it weighs only 1,650 
pounds. However, it carries two torpedo 
tubes, and for each torpedo carried an 
additional 1,000 pounds must be added. 
The position of the torpedo tubes beneath 
the submarine makes it possible for the 
operator to drop the torpedoes on war- 
ships or land fortifications from the air 
by merely tilting his machine nose down- 
ward and releasing them. 

In addition to the torpedo tubes the 
machine also carries three machine guns, 
two in front and one in the rear. The 
Liberty motor is considered capable of 
carrying the machine at a possible speed 
of ninety miles an hour, while under water 
its highest.speed is placed at twenty knots. 

The machine is controlled by one oper- 
ator, tho it is possible for as many as 
three to occupy it. The operator’s seat is 
just back of the engine, exactly as in an 
ordinary plane, and the operation of shut- 
ting off the Liberty motor and starting 
the submarine engine is all controlled by 
the shifting of one lever. The opening 
and closing of the wings and propeller 
blades are likewise controlled from the 
operator's position. 

Even the possibility of a shot striking 
the ports before the machine submerges 
and drowning the operator is guarded 
against by a protecting device which can 
be fitted over the outside of the glass. 


ose Google 


of mouth with another in a distant 2 
At the right, an old print of Bell 


ORTY-THREE years ago Alerander Graham Bell, the in- 
ventor of the telephone, wrote this inspired forecast: *‘It és 
conceivable that cables of telephone wires could be laid under- 
ground or suspended overhead, communicating by branch wires 
with private dwellings, country houses, shops, manufacturers, etc., 
and a man in one part of the country may communicate by word 


ecturing on telephony, 1877. 


Foresight 


More than forty years ago, 
when the telephone was still in its 
experimental stage, with but a few 
wires strung around Boston, the 
men back of the undertaking fore- 
saw a universal system of com- 
munication that would have its 
influence upon all phases of our 
social and commercial life. 


They had a plan of organiza- 
tion capable of expansion to meet 
the growth they foresaw; and their 
wisdom is borne out Ly the fact 
that that plan which they estab- 
lished when telephones were 
numbered by dozens is efficient 
now when telephones are num- 


bered by millions. 
"This foresight has advanced the 


scientific development of the art of 
telephony to meet the multiplied 
унон q p 
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toward Better Service 


public requirements. It has pro- 
vided for funds essential to the 
construction of plant; for the pur- 
chase of the best materials on the 
most advantageous terms; for the 
training of employees to insure 
skilled operators; for the extension 
of service in anticipation of growth, 
with the purpose that no need 
which can be foreseen and met 


will find the Bell System unpre- 
pared. 


The foresight of the early 
pioneers has been developed into 
a science during the years which 
have elapsed, so that the planning 
of future operations has become a 
fur- tion of the Bell System. This 
is why the people of the United 
States have the most efficient and 
most economical telephone service 
in the world. 


* BELL SYSTEM" 
@ AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 


of 
Jaddin 
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BUNGALOWS, DWELLINGS, SUMMER COTTAGES 


» Aladdin prices include all the timbered framework, millwork, 
D, the siding, outside finish, porch, shingles, windows, doors, interior 
woodwork, lath, glass, nails, hardware, lock sets, paints, s 

and varnish. Send stamps today for Catalog No. 1626. 


THE ALADDIN CO., 


Bay City 
Michigan 


Branches; Offices and Mills: Portland, Oregon; 
Wilmington, North Carolina; Hattiesburg, 
Canadian Offices and Mills: Toronto, Vancouver, Winnipeg, St. John 
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COURSE IN 


TWO YEARS 


You Want to Earn 

Big Money! 
And you will not be satisfied unless 
you earn steady promotion, But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparadon. All this you 
must be able to do before you will 
earn promotion, 


n Боно оне nd MC 
whose gen: Ow! is not to 
high school course. Why? Because big 
business refuses to burden itself with men 
who are barred from prom by the lack 
of elementary education. 


Can You Qualify for 


a Better Position? 


We have a plan whereby youcan. We 
can give you a complete but simplified high 
School course in two years, ivin YT 
the essentials that form the foundation of 
ractical business. It will prepare you to 
ld your own where competition is keen 
and exacting. Donot doubt your ability, but 
make up your mind to it you will soon 
have the requirements that will brin u 
success and big money. YOU CAN DO it. 


Let us show you how to get on the 
road to success. 1 will not cost you a single 
working hour. We are so sure of being able 
to help you that we will cheerfully return to 
you, at the end of ten lessons, every cent 
н sent usif you are not absolutely satisfied. 
hat fairer offer can we make you? Write 
today. It costs you nothing but a stamp. 


AMERICAN SCHOOL 
Dept. H-326. Drexel Ave. & 58th St., Chicago 


=.. Architect 85,000 t015,000 
=- Buildin; echanical Engineer 


64,000 to $10,000 
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cell battery. The use of current is so 
slight as to be practically imperceptible. 
The battery is guaranteed to run the clock 
for twelve months. 

There is no main spring. A (a spiral 
spring) pulls B (the armature) so that 
D (the driving pawl) drives E (a non- 
conductor ratchet wheel) in clockwise 
direction. D (the driving pawl) and F 
(the holding pawl) press downward on 
the ratchet wheel E. 

When the ratchet wheel turns thru the 
length of one tooth the holding pawl F 
drops from the top of the tooth and 
makes contact (as shown in the draw- 
ing) with the driving pawl D, thus com- 
pleting the circuit from the battery thru 
the magnet G. 

The magnet G being energized by the 
connection attracts the armature B, push- 
ing the driving pawl D over the top of 
the next tooth in the ratchet wheel. D 
then drops to the bottom of the tooth, F 
being held at the top of the tooth and 
the circuit is broken. The spiral spring 
A again pulls the armature B, and the 
process is repeated. 

Making and breaking the circuit, with 
tension spring A, takes less than 1/50th 
of a second and occurs every 45 seconds, 
this interval giving the proper gear ratio 
to the watch movement. 

The turning of the ratchet wheel E, 
explained above, drives the power shaft 
which is geared to the center wheel of 
the watch movement—and thus the run- 
ning of the clock is made automatic. 


ALL-METAL REVERSIBLE AIRPLANE 
PROPELLER 

An all-metal propeller for aircraft, 
lending itself to a reversal of the blades, 
has been designed by the Engineering 
Division of the Air Service of the 
United States Army at McCook Flying 
Field, Dayton, Ohio. The mechanical 
details of construction were executed 
by a commercial enterprise in Pittsburgh, 
Pa, where preliminary tests were suc- 
cessful in reducing the distance, which an 
airplane travels after landing, from 700 
to 280 feet. Subsequent modifications of 
the new blades, according to claims, will 
probably further curtail the distance to 
100 feet or less once the machine returns 
to earth. 

The blades.of this all-metal propeller 
are built of steel tubing of tapering sec- 
tion and thickness. There is an absence 
of welding, save to close the extreme tip 
fitting over the two arms of the hub. The 
blades are secured in position by use of 
ball-bearing rollers. The latter, if we are 
to accept the claims of the designer, con- 
siderably reduce the friction of the rota- 
tion of the blades about their center 
axis. An angular development of 45 
degrees is possible by means of a control 
lever which extends to the cockpit. 

Contributed by S. R. WINTERS. 


MODEL SHIP MADE OF STRAW 

ODEL ships have been built from tin 

and wood for many years, but it has 
remained for this genius, Mr. N. J. Sera- 
phine, an artist, of Venice, to build this 
beautiful model of the former Katser 
Wilhelm der Grosse (sunk during the war 
on the west coast of Africa), entirely from 
straw. The photograph shows the model 
ship, and also its builder; the vessel 
measures six feet in length, is eight inches 
wide, and weighs only 274 pounds. The 
straw ship is valued at $5,000. Great 
credit is due its builder as we have sel- 
dom, if ever, seen a model which has more 
wealth of detail than this one. 








i | COMMERCEo: 
ше CIO a -| FLYING ANSWER. 


Learn to Fly 


in Chicago with 
RALPH C. DIGGINS SCHOOL 
OF AERONAUTICS 


Scores of graduates from our 
flying school are filling big-pay- 
ing positions. Splendid oppor- 
tunities for competent pilots 
are opening everywhere. Your 
chance is now! Get into this 
newest, fascinating, best paid 
profession. 


PREPARE NOW! 


You can prepare now for 
spring and summer flying 
classes. Take our home study 


Special Extension Course, the 
most modern and practical 
course ever given, prepared by 
experts right on our flying field. 
This course gives you thorough 
training in Air Navigation, Fly- 
ing, Aeroplanes, Motors, Instru- 


ments, Theory of Flight, etc. 
Contains only what you must 
know to be a successful pilot. 
Gives you a big start over the 
others in learning to fly a ma- 
chine when you reach our field. 
Easy terms. Write NOW for full information 


The Ralph C. Diggins School of Aeronautics 


Dept. 206 140 N. Dearborn St. 
CHICAGO, ILL. 


Auto Owners 
>. WANTED! 


To introduce the best auto- 
mobile tires in the world. 
1 Made under our new and ex- 

clusive Internal Hydraulic 
Expansion Process thatelim- 
“|( inates Blow-Out—Stone-Bruise 

1 —Rim-Cut and enables us to 
|| sell our tires under a 


110,000 MILE 
GUARANTEE 


We want an agent in every 
community to use and in- 
troduce these wonderfui 
ч tires at our astonishingly 
low prices to all motorcar owners. 
Write for booklet fully describing thisnew 
process and explaining our amazing in- 
troductory offer to owner agents. 


Hydro-United Tire Co. 


Dept. 217, Chicago, San Francisco, Pottstown, Pa. 
TAMMERER 


FOR 65 YEARS we have successfully corrected 
stammering by our simple and natural method. 
Individual instruction only. 8.1. ROKBINS, 
Director, Hoston Stammerers' Institute 
246 Huntington Ave., Boston, 17 Mass. 


Re 











ARE YOU BASHFUL, TIMID 


Self Conscious, Embarrassed in Company. Let us tell 
m how you can overcome these troubles and acquire 

oise, confidence, assurance and a magnetic personal- 
ity. Address The Veritas Science Institute, 1400 


Broadway, New York, Desk 15. 
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Wood Phonograph 
Tone Arm and 
Reproducer 
By PAUL WILHELM 
(Continued from page 1037) 
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made in the center. With the calipers 
describe а 2-inch circle and a 1%-inch 
circle. This piece is now placed with 
the back to the lathe, the center of the 
circles being i in line with the lathe centers. 
After securing the block the two-inch 
circle is turned back five-eighths of an 
inch and the 1%-inch circle % inch. The 
hole is now drilled 2 inches deep. The 
piece is now taken from the lathe and 
the 34-inch hole drilled in from the end. 
A plug in the open end, centered and a 
center placed in the end having a surplus 
of stock, is now swung again in the lathe, 
this time between centers. The outside 
is turned as much as possible, the rest 
being hand finished. The slot, cut in 
the end, should just be a slide fit over 
the flattened sides of the tone arm ball. 
A hole drilled thru both members takes 
a pin, which in turn allows the two mem- 
bers a vertical swing. The needle bar 
.is made from any handy parts that are 
to be found. The small hole in the end 
of the thin metal should be an exact 
counterpart of the hole drilled in the 
diafram. These two are now riveted to- 
gether. 

For assembly: The glue is warmed over 
a water bath and applied when hot to the 
projection on the sound box. This is 
placed in the recess in the tone arm 
and kept under pressure until very hard. 
When the glue has set, two rubber rings 
(or more) are cut to fit in the tone 
chamber, Enough rubber must be cut to 
fill-the space under slight pressure when 
the diafram and retaining ring are in 
plate, the retaining ring being flush with 
the outside face of the sound box. Glue 
is applied to the outer edge of the ring, 
placed inside with a rubber ring between 
it and. the diafram and another rubber 
back of the diafram. Pressure is applied 
and the whole laid aside to dry. 

The needle bar is secured to the sound 
box by filing the head from a wood screw 
until it has the same diameter as the 
body of the screw. This is now screwed 
into the sound box on a 45 degree angle 
from the tone arm, care being taken not 
to split the edge. The slot is left with 
its angle pointed the same as the needle 
bar. The metal strip of the needle bar 
is dropt into the slot and soldered slightly. 

By pinning the tone arm into the swing 
arm, placing the swing arm into the swing 
stand and putting a pin thru the slot 
into the body of the swing arm, the as- 
sembly is complete. 

Motors of so many different types have 
appeared at different times, that it is un- 
necessary to describe them. 

A cabinet may be made to house ali 
the parts if desired, and if care is taken 
in making all the parts, the reproducer 
and accessories will add to the appearance. 
'The wood when varnished and stained a 
natural color, lends a different aspect to 
the talking machine than is usually con- ! 
nected with this greatest of all enter- 
tainers. It adds the decorative touch that 
seems to be lacking. The tone of the 
machine is benefited too »y this wooden 
tone member, removing the metallic vibra- 
tions and imparting a softness that is un- 
believable. Like the. violin it improves 
with age. 
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RTISTS are needed. We cannot 
A train them fast enough to meet 
the demand. Men are wanted by 
newspapers for cartoon work, by large 
concerns to illustrate their advertising, 
by publishers to illustrate books. Sal- 
aries are higher than ever before. 


No Talent Is Needed 


Don't be afraid of the word "artist." 
'The old theory that the artist had to be 
born is exploded. We train you not only 
to draw, but to draw so that you can 
SELL your pictures. Our course starts 


you in at the basic principles. You 
begin" by drawing straight lines, then 
shading, action, perspective follow in 


order, until you are making drawings 
that sell for $100 to $150. You learn 
almost without study, once you know 
the simple principles found in our course 
—it is so logically arranged. 


Personally Instructed 


You receive personal instruction. It 
is just as if a teacher stood at your el- 
bow and guided you. The corrections 
not only show you how to improve your 
work, but why the suggested changes 


WANTED 


Railway Mail Clerks 


DRAW] 


ICTURES THAT SELL 
Learn at Home 
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DO improve it. Progress is unbeliev- 
ably rapid. The course covers every 
angle of commercial art. Many of our 
students earn Big Money before they 
complete the course. 


Learn in Your Spare 
Time 
A few minutes a day in your own home 
is all that is necessary. Get into this 
fascinating game now! Put drudgery 


and long hours behind you forever. Do 
the work that never gets tiresome. 


New Book and Artists’ 
Outfit FREE 


Mail coupon for our valuable book, 
“Ном to Become an Artist.” It e 
explains our course, reveals 
secrets of success in com- 
mercial art, and shows work 
done by our students. 










Mail Coupon Now 
Let us also send 
you our FREE 
OUTFIT 


offer. 








$1600 to $2300 Year 7 FRANKLIN INSTITUTE, Dept. B-182, Rochester, М. Y. 


MEN—BOYS OVER 16 


SHOULD WRITE IMMEDIATELY e 
No Layoffs г 
© 


Steady work 


Paid Vacations 


Common education sufficient / 


Sirs: Send me, without charge, (1) sample Railway 
Mail Clerk Examination questions; (2) Schedule 
showing places in all coming U. S. Government 


examinations; (3) list of many government jobs now 
obtainable. 
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LEARN ELECTRICITY 


in the Easiest and Best Way 
at Home Thru 








This is Board No. | of the Series of Elec- 
trical home-laboratory equipment the free use of 
which is given every student. 
inches.) 


(Size 24 by 24 









Board No. 3 of this wonderful new plan of 
studying electricity at home. 


[кї] | rae} 


Board Мо, 5 for electrical testing. 


YOU are loaned ten of these laboratory outfits, each 
worth over $50.00 and you actually do the things 
that high salaried professional Electrical Experts 
do for the big money they get. When you finish this 
easlly understood course of interesting and enjoyable 
study, you will be qualified to enter t! professional 
class of Electricians and earn from $2,.)0 to $6,000 
a year. 

While you are learning, you can earn enough to pay 
your tuition doing repair jobs 1n your home town, if 
you wish to, If you enroll as a Home Study student 
in our extension division, you will be one of over 
three thousand students, who are receiving instruc- 
tion from our large staff of expert instructors, who 
will be your teachers. 


EXTENSION DIVISION 
GCHODL of ENGINEERING 


ilwoukee 
Dept. 2, 137-147 Broadway Milwaukee, Wisconsin. 
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Extension Division, 

School of Engineering of Milwaukee, Ц 
Dept. 7, 137-147 Broadway, Milwaukee, Wisconsin 1 
Please send me free and without any obligation on | 
my part full details of your special home-study | 


course in Practical Electricity that has been ү 
perfected during the past 16 years. 

Name .. | 
Address 

Cty. us 

Ager iinoaeibse es 
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A Binocular 
Eye-piece for 
Telescopes 


By DR. ALFRED GRADENWITZ 
(Continued from page 1027) 
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whose new binocular eye-piece is readily 
screwed on any ordinary telescope in the 
place of the normal single eye-piece, and 
enables both eyes to be used for astro- 
nomical observation, 

The attachment, as represented in Fig. 
2, mainly comprises two sets of inverting 
prisms, arranged behind one another. The 
amount of light generating the telescopic 
picture is, in the interior of the front set, 
on a half-transparent layer subdivided into 
two equal portions, and is so controlled 
that the telescope is used by each eye only 
with half the available luminous intensity. 
The luminous sensation forming in the 
observer’s mind, truth to say, is by no 
means the sum of the individual sensations 
produced on looking through each half of 
the double eye-piece, but tho the luminous 
intensity, as compared with a single eye- 
piece instrument, is thus reduced by about 
50 per cent, this loss is not at all very 
noticeable, the loss of luminous intensity, 
in the astronomical scale, only correspond- 
ing to .8 class of magnitude. While, for 
example, the 300 mm. refractor of the 
Zeiss Observatory with a single eye-piece 
enables stars of the 13th magnitude to be 
readily seen, the use of the binocular eye- 
piece reduces visibility to the 12th class. 

The two sets of prisms are so arranged 
as to be readily rotated with regard to 
one another, so that any observer is able, 
as in the case of an ordinary prism field- 
glass, to adjust the instrument to his indi- 
vidual eye distance. In order to vary 
magnification, astronomical eye-pieces of 
various focal distances (25-5 mms.) can be 
used in connection with a given instru- 
ment. In the case of the 300 mm. refrac- 
tor just referred to, the objective of which 
has a focal distance of 5 meters, there can 
thus be made binocular observations with 
a magnification of 200 to 1,000 diameters. 
These medium and high magnifications, 
however, are just those for which the 
binocular eye-piece affords special advan- 
tages. In fact, the usefulness of double- 
eye observation is bound to be felt, espe- 
cially in connection with the observation 
of extensive objects possessing consider- 
able luminous intensity, such as the sun, 
moon and planets. In the case of obser- 
vations such as these, it is of the greatest 
importance that the observer should be 
able to contemplate a given object for as 
long a period and with as little eye fatigue 
as possible, and these conditions, thanks 
to the binocular eye-piece, are developed 
in every respect. Observations which 
in the case of single eye-piece instruments 
would become a torture, are an actual 
pleasure with the binocular eye-piece, and 
the ease with which even the minutest de- 
tails on the surface of planets or the moon 
are detected by binocular contemplation 
is bound to impress every thoughtful ob- 
server. 

An additional advantage of the double 
eye-piece is that the prism sets will re- 
erect the inverted images of astronomical 
telescopes, so that these can now be used 
for terrestrial observations, in which con- 
nection they will even afford special ad- 
vantages. 

By combining the binocular eye-piece 
with the objective fitting represented in 
Fig. 3, a hand telescope is obtained which 
only requires an exchange of individual 
eye-pieces, corresponding to various mag- 
nifications, in order to be advantageously 
used at distances as short as, say, 1-2 
meter, in observing insects or the 
actually acting as a microscope. 


Àn 8 
Months’ 
Trial 
Sub- 
scription 
for Only 
50c 


(This is % the Regular Price) 





Each Issue of 


THE BOYS MAGAZINE 
contains from two to four splendid serial 
stories and from twelve to twenty thrilling 
short stories, besides special departments 
devoted to Wireless, Mechanics, Elec- 
tricity, Popular Science, Athletics, Phys- 
ical Training, Stamp and Coin Collecting, 
Outdoor Sports, Amateur Photography, 
Cartooning, etc. Beautiful big pages with 
handsome covers in colors. Profusely il- 
lustrated throughout. 

A special feature is the award of liberal 
cash prizes for the best amateur work in 
many subjects. There 1s no reason why 
your boy should not win some of these 
prizes. Remember, only 50 cents for eight 
months. If you are not satisfied we will 
refund your money promptly and without 
question. Remit in stamps if more con- 
venient. 


- Tear out here - - = - = - = е 


THE SCOTT Е. REDFIELD CO. 
7143 Main St., Smethport, Pa. 


I accept your special half-price introdu 
offer and enclose 50 cents, for which send TH 
BOYS’ MAGAZINE for eight months to 


(Write name and address plainly.) 


Name 








Not а toy, but a practical precision instrument 


complete {n every detail and capable of turning out 
ork of the highest quality, 
SPECIFICATIONS: 

ing Over Bed - - - 4in. Length of Bed - 

ing іп Сар - - - bin Distance een Centers Б in 

vel of Боза Slide, - 2in. Dipmeter of Cone Pulley 
Travel of mpoupd Rest lin B - 1.,2,2!4in 

eight - . 


Costs only $23 75 f. o. b. New York 
Send at once for descriptive matter 


Production Equipment Co., Inc. 
Dept. 6, 91 John Street, New York City 





T in sid National eekly costs but $1a The 
а! we " 
is the Ford of the publishing world. Splendidserial and sbort 
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: Shall I Take Up | 
i Engineering ? : 
i By H. WINFIELD SECOR : 
i (Continued from page 1023) 
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career, and after a year or a few years 
in this class of work "out in the field," as 
it is called, the civil engineer is frequently 
called into consultation with regard to 
design and development work in connection 
with water and sewage pumping and 
distribution systems, power plant location 
and a thousand and one other things of 
allied interest and importance. 

The scope of the civil engineer's activi- 
ties is, therefore, seen to be a large one, 
and one of the finest things about this 
profession is that it wonderfully broadens 
the mind, and if the student has the proper 
aptitude for this course there is a very | 
brilliant future waiting for him. Civil | 
engineers receive anywhere from $2,500 to | 
$5,000 a year while they are assimilating 
the practical elements of their profession 
after leaving college, and beyond the first 
five years there is no limit to what the 
“С.Е.” may accomplish, depending of 
course in great part upon his interest in 
his work and the business or professional 
associations, which he may be able to 
establish. 


Mining Engineer 


The mining engineer is one of those 
professions not so very well known, and, 
like many other unknown things in life, 
we often find it the most precious when 
fully understood. Wonderful opportuni- 
ties await the hard-thinking mining engi- 
neer, particularly in the western part of 
our country, where there are many gold. 
silver and copper deposits still to be dis- 
covered and dug from Mother Earth. 
Mining engineers have a fine opportunity 
to become interested financially in mine 





development, and several well-known min- 
ing engineers have grown wealthy from 
a very small beginning, simply by com- 
bining their engineering wisdom and fore- 
sight with a‘little of that gambling spirit 
which every successful business man must 
have. It would appear from the present 
aspects of the situation that this is one 
of the most desirable of the engineering 
professions to follow. The Mining Engi- 
neer, especially that man who so perfects 
his education as to make himself invalu- 
able, is in demand everywhere—not only 
in his own country, but in other countries. 
He may be sent to other countries also by 
his home concern, and in any event he 
has exceptional opportunities to invest in 
mining properties which may, in his later 
days, make him independently wealthy. 


The mining engineer covers in his course 
of study many branches of engineering, 
including subjects in civil, chemical, elec- 
trical and mechanical technics. He will 
need all of these at one time or another 
in practising his profession. He may have 
to sink shafts far into the earth; elevators 
electrically or steam operated have to be 
designed and installed; electrical power 
lines and generating plants may have to 
be designed and installed in mountainous 
and unpopulated sections, where his own 
resources and initiative will have to be 
depended upon. Then again he may have 
to make tests of mine gases and deposits, 
and here chemistry and metallurgy come 
into play, as well as geology or the study 





of the earth’s strata. ` 


~ 
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STARRETT THICKNESS 
GAGE No. 71 


Made especially for the Automobile Mechanic 


Contains six leaves particularly ada-ted for adjusting 
motor ta»(ets. Also useful for gaging slots. The six 
leaves have, res ectively, thicknesses of .0015, .002, .003, 
.004, .006 and .015. Auto drivers and mechanics have 
been looking for this tool. 

The combination affords sco-e for gaging dimensions 
ranging from .0015 to .031 A ncat metal case protects 
the leaves from kinks, and any leaf may be easily re- 
placed by removing the screw stud on which it is pivoted. 
An eyelet in the case permits the gage to be carried on 
a ring or hung from a hook. Extra leaves supplied on 
order. 


Full details of this new Starrett No. 71 Thickness 
Gage and other new Starrett Tools. are given in 
Suprlement to Starrett Catalog No 22 "LE 
completely illustrated. Write for co, y 


THE L. S. STARRETT COMPANY 
The World’s Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 
ATHOL, MASS. 





WANTED 


RAILWAY MAIL 
CLERKS 
$1600 to $2300 
YEAR 


HUNDREDS NEEDED 


MEN—BOYS OVER 16—SHOULD 
WRITE IMMEDIATELY 





FRANKLIN INSTITUTE, Dept. B-181, Rochester, N. Y. 
Sirs: send me, without charge, (1) sample Railway 
Mall Clerk Examination questions; (2) Schedule 


, 
. 


X Showing places in all coming U. 8. Government 
examinations; (3) list of many government jobs now 
Steady work No Layoffs Q' open. ! 
Paid Vacaticns e N 
, BENNO occ srcersevortecetsiosensés pniaianatboas tebeacctiinstecssecpiiniess dini Albe 
Common education sufficient. ° 
Send coupon today— -SURE ¢ Address. 





PARK AVENUE HOTEL 


4th Avenue, from 32d to 33d Streets 
New York 
Subway entrance 
One of the best known hotels in the metropolis. 


in the heart of the wholesale district. Less than 
from either railway terminal, 





at door 
Convenient to shopping, 
50c. taxi fare 


theatres and 
(one or more persons) 


Surface cars pass door. 


Prices for Rooms 
50 single rooms 
100 single rooms.... 
250 double rooms. 


2.25 per day 

0 per day 

è .$4.00 per day and upward 
Single rooms, with bath.. 4.00 per day and upward 
Double rooms, with bath . 5.00 per day and upward 


Popular Price Cafeteria. and Regular Restaurant 





The Sunken Palm Garden is surrounded by Dining Balconies, 
stationed here every evening. GEORGE C. BROWN, 


and a fine Orchestra is 


Proprietor 
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Learn in Spare Time to 


be a CIVIL ENGINEER 





Earn $1500 to $5000 Yearly 


Here's your big chance to become 
aifull fledged Civil Engineer! With 
this set of books you can fit yourself 
to make big money, in the greatest 
outdoor profession on earth! Offer 
fully explained in coupon. Good 
only within boundaries of U. 8. and Canada, 


Great Books Shipped FREE 
Send No Money 


if you keep them after 


7 days' FREE TRIAL. 


Nine big flexibly-bound volumes; 3900 pages, 
EX8 ene hes: 3000 plates, maps, diagrams, etc. 

Written x world's greatest civil engineers. Books tell ус 
ALL ABOUT surveying. highway construction; railway 798 


neering; earth work: specifications; estimating contracts; bridge 
engineering; masonry; reinforced concre te; water supply ; 

sewers and drains; water power equipment; irrigation engineering 
—etc., etc. Written in simple language—e very point made plain, 


Consulting Service Free 


A $12 Consulting Membership sol 4 
for a whole year, FREE with the set of books ot Problems 


SEND NO MONEY—JUST THE COUPON! 









AMERICAN 
TECHNICAL 
SOCIETY 











Dept. С 253. 
смеары, USA: 


lense send Library, of ани 
i Engineering for seven days’ е: 
nation, express collect. I wil "send 
s 80 within seven days and $3.00 a 
id $39.80 or return 


month until 1 have 
books at your expense. 





40,000 
Opportunities 
































YOU can have one of these well-paid, pleasant 
executive positions—40,000 of them in the big ho- 
tels of the United States—now America’s Fourth 
Largest Industry. istics show that ONE IN 
WILL HAVE AN OPEN- 
R THIS YEAR. Thou- 
sands of other positions are also open to those 
who qualify through training. 


Tho Lewis School guarantees to give you the valu- 
able knowledge that it has taken some of the most 
successful hotel men years to obtain—men who are 
now making $5,000 to $50,000 a year, АП of your 
Emi will be under the personal direction of 
Clifford Lewis—a hotel expert of natlonal reputa- 
tion. A few spare-time hours a week given to the 
simple, clear lessons of the course will give you 
the training for a good position, a fine living, and 
a handsome salary. The training will in no way 
interfere with your present work or recreation. 

Send today for FREE BOOK,  *''Your Big Opportuni 
Don't wait a minute—you may lose the opportunity of a Tie. 
time. 1 the coupon NOW Your whole future may 


depend га it. 
FOUNDED 1916 


LEWIS HOTEL TRAINING SCHOOL 
Clifford Lewis, Pres. Room 3415 Washington, D. C. 


mmmmm3 FREE COUPON pæ m am иси 


LEWIS HOTEL TRAINING SCHOOL 
Room 341 ashington, D. C. 
Send me оо obligation the FREE BOOK ‘‘Your Big 
Opportuni: 


Name 
Street 
City 
















RKS 


) $2300 a 
job. Common 


education sufficient, 
"SRRMERREEREERERAEERAENME, No pull’ neces- 


+ sary. Mail coupon 
Ф for catalog. 
Ж. Patterson Civil 

% Service School, 











to 





Steady life-time 








Patterson Civil Service School 
Dept. 903, Rochester, М. Y. 

Birs: Send me without charge 

your Catalog, describing Customs, In- 





ternal Revenue, Departmental, Immi- wDept. 903, 
gration, Pest Office, Rural Carrier, Post- $ Rochester, 
master, and other fine U. S. Government $ N. Y. 
positions. * 
em A IO EET EIC EILITOTILDETTPIL T. 
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Science and Invention for March, 1922 


The Chemical Engineer. 


The chemical engineer is what we might 
call a glorified chemist. A good chemical 
engineer today is capable of obtaining a 
very good salary, especially if he has the 
faculty of unearthing new chemical pro- 
cesses or products. As may be surmised, 
the chemical engineer covers in his course 
of study all branches of chemistry in a 
very thoro manner, and also many allied 
and inter-related subjects, such as metal- 
lurgy, dyeing processes and the manufac- 


ture of perfumes, medicines, and hundreds | 
The chemical engi- | 


of other preparations. 


neer is the "man behind the gun" in all 


such plants as the great dye works, glass | 


and pottery works, rubber factories, 
paint manufactories, gas plants, oil com- 
panies (with respect to the different grades 


of oils and greases manufactured), soap | 


factories, etc. Some of the best paid 
chemical men today are chemical engi- 
neers, and it is one of the coming and 
most promising fields of engineering. 


Radio Engineering. 


The science of radio engineering is not 
so very old, and there are, roughly speak- 
ing, but few educational institutions which 
give a specialized course in this new 
branch of engineering. First and fore- 
most, the man who aspires to become a 
good radio engineer should be an electri- 
cal engineer, and then follow this with a 
post graduate course covering radio 
technique. 

Radio communication is growing at a 
rapid rate with the establishing of an ever- 
increasing number of high powered radio 
stations in different parts of the world, 
and one of the latest developments, which 
seems to bid fair to open up a new de- 
parture in the radio field in general, is 
the wireless telephone. 

Up to a few years ago the experts could 
not accomplish a great deal with the radio 
telephone, but with the advent of the new 
vacuum tubes, which are now designed to 
transform quantities as great as %4 kilo- 
watt or more of alternating current power 
at 60 cycles, into radio-frequency power, 
suitable for transmitting the human voice 
across many miles of space, a brand new 
era has been ushered in. 

The radio profession is without a doubt 
gradually swinging into step with the 
older branches of engineering and begin- 
ning to find its stride. At the present time 
there is a very good opportunity for first- 
class radio-engineers, as there is a tre- 
mendous amount of new apparatus as well 
as systems to be worked out and perfected. 
It has been said that with the present per- 
fection of tuning apparatus, as employed 
at the world's greatest wireless station— 
"Radio Central"—on Long Island, stations 
can operate within % of 1 per cent differ- 
ence of wave length. This sounds wonder- 
ful it is true, compared to the difference 
in wave lengths necessary between two 
nearby stations operating simultaneously 
even 10 years ago, but think of tomorrow 
—when not only a few dozen or a few 
hundred stations will want to operate 
simultaneously, but thousands and tens of 
thousands of them! Here indeed is locked 
up one of the great secrets yet to be 
evolved by the coming geniuses in the 
radio engineering profession. Another 
sidelight on the opportunities for “К.Е. 
lies in the fact that the radio companies 
are slowly but surely expanding and erect- 
ing more stations, so that there is plenty 
of work to be done, and we are now only 
at the very threshhold of the vast realm of 
Radio Engineering. as we shall know it 
tomorrow. 
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/ iid loma а few 
weeks you can earn from 
$10 to $4008 month in the 
Auto and Tractor business. 


E PAY Will rebate rail- 


. road fare from 
7 Ry. Fare any pointin the 
United States to Kansas City. 


// JOBS OPEN. frome tee 


in eight weeks. 

previous experience necessary. Use tools not 
imply send name and address today, a post 

will do, for Free book and 27 pho! hie е repro- 

ductions of machine shop work, etc. in world’s larg» 

est and finest trade school, Let's Go--Write Now! 


LEARN A TRADE~ 


You, too, can do it easy and 
in 30 minutes time--no tools 
or knowledgerequired. Yourold bike А] the Shaw 


Motor Attachment give you as , dependable 
motorcycle at a smi I cost, 214 H.P. motor. Runs 


from 4 to 40 miles an hour! 


The Shaw Attachment FAN 


Easy to control, pleasing to ride, economical to 
erate. ‘Thousands in dally : = 
use. Ironclad guarantee. e$ 


ITE TODA’ 
wr ton y for tan 


LUE PRINT READING 


B Can you read blue prints? If not, learn fer. 6 It 
will help you hold your job—!t wage you a better 
job—it will earn you more money. Бол courses 
for each trade. Write for Catalog B, stating trade, 
Be a Draftsman! Earn $35-$100 a weck. We 
train you quickly at home on the pay as you stud 
plan. Book and tools FREE. Write for catalog G. 


COLUMBIA CORRESPONDENCE SCHOOL 2514 


Dept. 18, Drexel Bldg., Philadelphia, Pa. 





You Can Save $50,00 


By recovering your old 
LN frame yourself. 


$5.40 and up 22.7 EE CE end mle S 


Parcels Post Paid We ‘furnish 201 16 оа. 












Wonderful opportunities constant- 
ly offered trained men; we train 

you thoroughly to start your own 

usiness or make good po 

motor expert, driver, 

man, etc. 


е 7000 Graduates making 
good. Catalog Free. 
Cleveland berti School, 1807 E.24th St., Cleveland, O 


$13.95 GOODYEAR ALL- 
WEATHER COAT FREE 


Goodyear Mfg. Co., 1893-R, Good- 
year Bldg., Kansas City, Mo., is making 


an offer to send a handsome, Rainproofed, All- 
Weather coat to one person in each locality 
who will show and recommend it to friends. 
If you want one, write today. 








Convert Your Bicycle Into 
a Motor-cycle 
with a Steffey Motor Attach- 
ment. Fits any ordinary bicycle. 
Easily attached. In use for 
over 21 years. PRACTICAL, 
ECONOMICAL, RELIABLE, 
Send stamp for circulars 
STEFFEY MFG. CO., Dept. E, 5025 Brown Street; Philadelphia, Pa. 
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Bottle Opener 


(555) Wm. Е. Mitchell, Evanston, Ill., desires 
patent advice as to whether or not he can employ 
a bottle opener and bracket used by a certain 
well-known fire extinguisher concern on a bottle 
fire extinguisher of his own design, particularly 
in view of the fact that the holder for the ex- 
tinguisher made by the older concern is stamped 
“patent applied for.” А 

There is only one way to determine 
whether or not you can make the particular con- 
trivance you have requested information оп, 
and that is to have a patent search made. There 
are many styles of brackets which could be used, 
however, and which would not come under 
patents allowed to the other concern, regardless 
of how broad. these claims may be. 

Almost any form of bottle opener which could 
be made in solid form could be used, or a 
stoppt having a wire fastened to it so that a 
pull upon the bottle dislodges the cork would 
answer the same purpose. Another system 
would be to employ a sort of knife cutter or 
cutting corkscrew, so that the raising of the 
bottle fire extinguisher would force the cork- 
screw thru a paraffin seal on top of the ex- 
tinguisher. 

e would advise that you use some other 
system for opening the bottles, if the concern 
you mentioned has patented its device. 


Washing Machine 


(556) Carl Pitz, New Holstein, Wis., has 
patented a novel wash tub washing machine, 
ana, asks whether he should drop the idea en- 
tirely. 

A. І. We certainly think that your invention 
is novel enough to be placed upon the market, 
and it would hardly be practical now that you 
have secured your patent to drop the matter 
entirely. By all means work upon it and try 
to get it placed. 

е would advise that instead of employing 
an electric motor to operate it, that you also 
supply your customers with another machine 
operated by water power, by a small gas engine 
or by hand. "This will make your device prac- 
tical for country users, who have no available 
supply of electricity. 


Demountable Tires 


(557) R. J. H. Potts, Mount Sterling, Ky., 
submits an idea for demountable tires in which 
the tire rim is locked in place by eccentrically 
operating devices. 

A. 1. Altho the system designed by you for 
the removable tire on automobiles deserves some 
merit, we do not believe that a patent upon the 
same would be profitable. 

Many changes would have to be made before 
the system is ultimately placed upon the mar- 
ket. Two eccentrics are not enough in this 
system, and we believe that unless some means 
is provided for preventing the eccentrics from 
turning, due to excessive vibration on the part 
of the wheel, the tire will come loosc. This 
device has a tendency to distort the tire rim 
and the wheel. For these reasons we do not 
advise a patent. 


Power Multiplier 


(558) Charles F. Bluske, no address, who 
characterizes himself as the “Wonder of the 
World,” submits a drawing of a system of levers 
and says: 

“I have applied for a patent on this machine; 
the manner in which it works and how power 
is gained is well known to the U. S. Patent 
Office, under a New Science." 

course, applying power at one end 
of the lever system will raise more weight at 
the other end of the system, but also it will 
raise this weight to a shorter distance. You are 
not producing power; on the contrary, you are 
“losing” considerable horsepower. 


viatizes Google 


Edited by 
Joseph H. Kraus 


y mail a nominal charge of $1.00 is made for each 
ptions must be clear and explicit. 








Dont Lose Your Rights 


Before disclosing your invention to any- 
one send for blank 








form “Evidence of 
Conception" to be signed and witnessed. 

sample form together with printed in- 
structions will show yon just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U, S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception” sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 


uestion. 
Only one side of sheet should be written on. 


A one-pound weight could lift a ton thru the 
same means, but the one-pound weight would 
travel just about 2,000 times further than the 
one-ton weight, this is provided that the levers 
are in the proper ratio with regard to the length, 
inasmuch as horsepower is, roughly, the product 
of the weight and its rate of movement, you can 
see the loss in the various changes. If ‘‘the 
device is well known to the patent authorities,” 
what is their opinion of it? 


Heat Regulator 


(559) Harley Mays, Gearhart, Oregon, sub- 
mits a sketch of a kerosene chicken incubator 
heated by kerosene oil in which a shutter is 
operated electro-magnetically. This shutter cuts 
off the heat and opens a ventilator. 

A. Frankly, we do not believe that your 
chicken incubator is any improvement over any 
other chicken incubator now upon the market. 
Some of these do not require batteries and 
shutters to maintain an even temperature, but 
are entirely automatic and keep the temperature 
fairly constant. 


255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception” 





Fish Box 
Grace E. Metcalf, 


TO THE MAN WITH 
AN IDEA 


(560) Miss 
fass., writes: 
“My brother has invented a fish box, a draw- 


Winthrop, 


ing of which am submitting. Would you i = 

advise parent: He has many other ideas.” I — a nes ү 

А. Itho the idea which your brother has МЕ , efhcient service for 
1 


is prompt, legal protection and 
the development of his proposi- 
tion. 

, Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patenta; 

y fur- 


advanced is ingenious, we do not advise a patent 
upon the same, in that there is nothing really 
patentable to such a box. 

We would advise that you submit some of 
the other diagrams, which may perhaps be of 
more value. You may expect our earnest co- 
operation, r 2 

etc. reliminary advice gla 
nished without charge. 

My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
ang expense. К 

ooklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 


Talking Pictures and Weevil 
Exterminator 
(561) Edward McCabe, Cleveland, Ohio, sub- 
mits two ideas. His first is a method of photo- 
graphically inscribing voice on a film for *'talk- 
ing movie" purposes. The second is a boll 
weevil exterminator. He requests patent advice. 
A. The idea which you have advanced is 
nothing new. As a matter of fact, Mr. Eugene 
Lauste has photographically inscribed voice on 
a film for the past twelve years or more. The 164 Owen Building, Washington, D. C. 
boll weevil exterminator which you have sug- О} 2276-8 Woolworth Bldg. New York City 
gested would cost entirely too much money, and E ETE == -==> == 
would not be positive in its action, particularly À f oN 
in sections where this pest is established. 
AND 


| PATENTS 2c 


Before disclosing an invention, the inventor should write | 
for our blank form, “RECORD OF INVENTION." This should be 
signed and witnessed and if returned to us together with model or 
sketch and description of the invention we will give our opinion as 
to its patentable nature. Electrical cases a specialty. 

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


sent Free on request. Highest References Prompt Attention Reasonable Terms 


nnen FREE COUPON эишшиишишишинитниттиинитт ттин 


VICTOR J. EVANS & СО., Patent Attorneys 


Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francisco Offices: 
1114 Tacoma Bldg. 514 Empire Bldg. 135 S. Broad St. Hobart Bldg. 
New York Offices: 1001 Woolworth Bldg. 


MAIN OFFICES: 779 NINTH, WASHINGTON, D. С. 
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CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
uests we have on file for new inven- 
tions? It may meana fortune for you. 
Thousands of thingsare needed RIGHT 
Now. Your brainscan help. Send to- 
day for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection and Exploitation” 
&nd learn more about making 
money fron ‘deas than you ever 
knew before. It tells many 
things that are wanted, 


toO. Арома] will de— 
it i» free. 


PATENTS 
ADVERTISED 
For SALE FREE 
In INVENTION And 


MANUFACTURING 
SUPPLEMENT. 


Published for the 


We help our ellonta, 
without charge, to get 
the dollars out of thelr 
ideas —baving facilities 
none others possess. 


Advice free. 


Don't delay—get the 
Dook at once, 


AMERICAN 
INDUSTRIES, INC, 


225 Patent Dept., 
WASHINGTON, D. C. 


man with an idea. 
Bend for free sample 
copy. One year'ssub- 


m всгіриор 50c 
PATENTS and TRADEMARKS 


As one of the oldest patent firms in America, and 
representing a clientage extending to all parts 
of the country, we afford Inventors and 
Manufacturers, at lowest consistent 
charges,a service noted for 
efficiency and results evidenced by 
many well-known Patents and 
Trade-Marks of extraordinary value 


Lacey & Lacey, M-639 F St. Washington DC 
ESTABLISHED 1869 


ATENTS 


If you have an invention and desire to а 
@ patent, send for our Free Guide Book, HOW TO 
BET YOUR PATENT. Tells our Terms, Methods, 
pto. Send model or sketch and description for our opinion 
of its patentable nature, 


RANDOLPH & CO. 
Dept. 172 Washington, D. С. 


INVENTORS 


MODELS EXPERIMENTAL WORK 

Are you looking for a reliable concern to assist you in 
developing that idea that you just can’t work out? Con- 
sult us, With our staff of expert engineers and thoroughly 
equipped experimental machine shop, we can develop 
any proposition for you, mechanical or electrical, and 
make tt work. 

We develop, simplify and perfect inventions, make them 
commercially possible, and build working models. We 
design and build special automatic labor saving machinery. 


Allbusiness strictly confidential and protection guaranteed, 


















ELK МЕЄ. СО., INC. 1926 Broadway, New York 
Inventors should 
write for our “Evi- 
dence of Disclosure" 
form. It's Free. Avoid 
Dangerous Delays. 

Send sketch or model of your invention for exami- 

nation and advice. Ask for Free Book ‘‘How to Ob- 


tain a Patent." Highest references. Write to-day. 
187 Mather Building, Washington, D. C. 


Merton-Roberts & Company 












Free Book telling 
invention for P. 





SECURED 


PROMPT SERVICE 


Avoid Dangerous Delays. 
our “Record of Invention" form and 


atent. 
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Water Cooler 


(562) E. 
France, Tampa, Fla. requests patent advice 
on an icebox in which water is led to the icebox 
and is then cooled by the cooling agent, cold 
tun water being thus possible. 

A. The device which you have designed and 
arranged so as to be applicable to an ordinary 
icebox is quite ingenious, yet at the same time 
we do not advise a patent for the reason that 
in the ordinary households the icebox is gen- 
erally remote from a source of water supply. 
In addition, those regulation iceboxes which 
are connected directly to a drain are also equipt 
with a coil of tin tubing placed in an ad- 
vantageous position, so as to supply cold water 
continuously whenever desired. 

We do not believe that even tho you did 
secure a patent upon the contrivance you would 
find a favorable market for the same. 


Constant Temperature Sad-Iron 


(563) Ernest W. Press, Bridgeburg, Ont. 
Canada, enters a drawing and description of 
an electric sad-iron in which a mercury thermo- 
stat operates a contact arm closing the circuit 
thru mercury in a trough. He requests our 
advice. 

A. With regard to this electric heat regulator 
for irons, we would advise that there are several 
drawbacks to your idea. 

The first is that eventually the mercury within 
the receptacle will evaporate. The second, and 
most important, is the fact that the contacts, 
if_positive, will arc when the current is turned 
off, because in your particular case the contacts 
separate slowly. The third is that the total 
expansion of the mercury in bulk as described 
by you is so slight that we doubt whether it 
will operate the contacts. 

We, therefore, advise that before patenting 
the device you have a model built and experi- 
ment with it thoroly. Such experimenting may 
save the cost of patent proceedings. 


Radio Receiving and Transmitting 
Apparatus 


(564) R. J. Oliphant, San Antonio, Texas, 
sends a description of a radio transmítter which 
punches holes in paper The paper is kept for 
uture reference. oles punched in paper at 
the receiving end will pass in front of the 
“steno” who transcribes the message and de- 
codes it. 

A. We do not see anything new in your 
idea of transmitting with a key and thus punch- 
ing holes in paper and then receiving and de- 
coding and typing the message on tape. This 
necessitates entirely too many operations, and 
would never take the place of radio today. It 
would not be a radiophone, however, such as 
you call it, but a radio-telegraph device. 

Have you seen our account of the Rogers 
printing telegraph system described in the Sep- 
tember, 1920, issue of this journal? 


Water Caterpillar Tractor 


(565) О. W. Potts, Cincinnati, Ohio, enters 
a drawing of a water caterpillar tractor and 
asks us if the device will be financially valuable. 

A. Altho your idea of a water caterpillar 
tractor is practical and will work, it is not a 
device suited to a large sale manufacture, nor 
do we believe that you could interest sufficient 
capital on an idea of this nature to place it 
upon the market. 


Liquid Rubber Tire Cement 


(566) William Johnson, Lincoln, Nebraska, 
writes: "I would like to know if I can patent 
a rubber tire patch. This is ordinary rubber 
dissolved in a solvent. If placed on a tire it 
leaves a thin layer of rubber on the surface. | 

A. Soluble rubber cement is not new, and if 
you will go to your local garage and ask them 
for rubber cement you will obtain exactly what 
you were trying to invent. The solvent in this 
rubber cement evaporates and leaves a soft and 
gummy patch of rubber. This is then covered 
by a thin piece of sheet rubber which has been 
coated as above, and the two аге thus prest 
together. For inner tubes this is quite efficient, 
but tires must be vulcanized with heat for best 
results. 
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Send sketch or model of your 
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POSITION GUARANTEED 
Earn Up to $250 Per Month 
Expenses Paid 
Many fine opportunities for trained Rail- 
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>|] less than $110 per month and expenses, 
-“4] with many chances for advancement thru 
| contact with big railway officials. 
You Take No Risk 
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STANDARD BUSINESS TRAINING INST. 
Buffalo, N. Y. 
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The first thing to do in any event is 
to push the float button on top of the 
carburetor and flood it, until the gasoline 
runs out of the air pipe. For cold weather 
running a heater or stove pipe should be 
connected with the engine exhaust pipe 
and the air inlet on the carburetor, to warm 
the air constantly when the engine is 
running. A car having magneto ignition 
only is particularly hard to start because. 
when turned by hand or even by a selí- 
starter, the magneto or dynamo is not re- 
volved at sufficient speed to-generate a 
high enough voltage to give the normal 
hot spark. This difficulty can be easily 
overcome by placing a battery on the car, 
particularly on Ford cars, so that when 
the switch is turned to "Bat," the engine 
can be started by simply turning over once 
or twice. 

If the self-starter on your car locks, 
which may not happen very often, it is 
well to know how to release it. Place 
the gear shift lever in high and with the 
ignition switch off, get someone to help 
if necessary, and rock the car back and 
forth. You will hear a sharp click, which 
invariably indicates that the Bendix gear 
on the self-starter shaft has released from 
the engine fly wheel gear, when you can 
again close the ignition switch and try 
the self-starter or else crank the engine 
by hand. In cold weather, when engines 
are sometimes hard to start, the storage 
battery is often run down after 10 or 15 
starting trials, so that the self-starter will 
not turn the engine any more. It is then 
necessary to crank the engine by hand; 
allow a second person to help you by 
throwing in the self-starter; this will save 
much elbow grease. 

The writer rigged up at one time a 110 
volt, 4 H. P. electric motor on the floor 
of the garage, together with a round belt 
which was arranged to fit on a pulley 
mounted on a piece of hollow shaft, made 
to fit in the place of the crank handle. In 
this way, the motor could be turned over 
without any trouble until it did start. 
By jacking up one rear wheel, and throw- 
ing the gear transmission in high, a stiff 
engine can be turned over easily by simply 
turning the rear wheel. This is often use- 
ful, especially if the crank handle pin 
on the engine shaft shears off. Of course 
where it is possible there is nothing like 
a warm garage to aid in starting the car 
on cold mornings, but it is not advisable 
to have the garage too hot if you value 
your car varnish, as the quick change in 
temperature experienced in coming out 
into the cold air will cause checks or 
cracks in the varnish. 
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: How Gas Turbines: 
Work | 


By Prof. T. O'CONOR SLOANE, 
Ph.D., LL.D. 


7 


unman 


(Continued from page 1018) 


ШИШИШИ ИИО HH HU ОСЫ 


T 


partly employed in generating steam, a 
great waste will be indicated there. 
There are many modifications which 
have been tried and have met with various 
degrees of success—a rotary pump has 
been used to remove the burnt gases; 
steam or water have been used to dilute 
the explosive mixture to prevent the pro- 
duction of too high a temperature, while 
the mathematics of the subject have been 
pretty thoroly developed in the text books. 
But the invention of the real thing ap- 
parently yet remains to be done. 
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Fortunes From : 
Little Things f 

By CHARLES FREDERICK CARTER = 
(Continued from page 1031) i 


United States, as nearly as can be 
ascertained, in 1861. "There is a legend 
that I. W. Stewart began making safety 
pins in New York as early as 1841; 
but this legend lacks probability. So far 
as authoritative records go, Stewart was 
certainly making pins in 1861. Under 
various changes of ownership and name 
the concern founded by Stewart has con- 
tinued uninterruptedly in business to the 
present day. The Consolidated Safety Pin 
Company 1s still making safety pins on a 
large scale at Bloomfield, New Jersey, and 
selling a part of its output under Stewart's 
name, altho that gentleman was long since 
gathered to his fathers. 

The first patent was for a wonderful 
affair, including a tubular back, a sp-ing 
bolt, a slotted tube, a slotted knob and 
pin "with chains. If you forgot the com- 
bination you were up against it, for the 
thing was strong enough to hold a horse, 
apparently. Another ball and chain affair 
was patented in 1876. Yet another had a 
slotted sleeve nut and screw socket. 

The first patent issued for a safety pin 
approximating the present form seems to 
have been granted to A. V. Sargent, of 
Newark, in 1875. But the original Stew- 
art had been making safety pins at his 
little shop in New York then for at least 
fourteen years. A sample of his pins of 
the vintage of 1861 is still preserved at 
Bloomfield. 

Joel Jenkins, of Brooklyn, deserves 
much credit for developing the safety pin, 
both as an inventor and as a business 
man in producing and marketing it. At 
first Jenkins’ pins were distributed thru 
Pratt & Farmer, of New York. Two 
years later Jenkins and Farmer formed a 
partnership and bought out I. W. Stewart, 
Butler Brothers, and consolidated them 
with Jenkins’ own business. By this time 
Jenkins had so popularized the safety pin 
that the new firm began business with fifty 
employees. At that time everything was 
done by hand. Pins were not sold by the 
dozen, but by the single pin at 3 to 4 
cents each. 

No fewer than seven patents were is- 
sued to Jenkins for safety pins and im- 
provements thereon between 1875 and 
1884. Some improvements were made by 
employees. George Hunt, an English 
mechanic, who was employed by the origi- 
nal concern and its successors for fifty 
years, is credited with much of the tech- 
nical detail in perfecting the safety pin. 
By 1882 machines had been developed for 
winding the coil on the pins and for as- 
sembling the heads on the wires tho the 
original machines, of course, were not the 
marvelous automatons of to-day. 

Improvements for making the pins have 
been continuous. To-day everything is 
done by automatic machinery. A battery 
of punch presses bites chunks of brass out 
of a strip running thru and forms it into 
a head or shield at a single stroke, the 
smaller sizes being turned out at the 
rate of one for each two ticks of a watch. 
Another machine is given a coil of wire 
which, without human assistance, bites it 
into lengths, sharpens one end to a point 
and twists the coil in the middle to form 
the spring. A third machine assembles the 
pin, head and guard, and drops the finished 
product into a pan. 

It certainly does sound strange to hear 
the head of an up-to-the-minute manufac- 
turing plant talk about "home work" in 
this year of grace, but no man has yet pee 
clever enough to invent a machine that will 
fasten safety pins on a card. Hence this 
part of the job must still be laboriously 
performed by hand. 
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Aerials cannot always be conveniently set up—partic- 
ularly on city apartment houses. With the new General 
Electric Company's Radio Frequency Amplifying Trans- 
former, introduced by the Radio Corporation, receiving 
aerials can be dispensed with and indoor loops effectively 
used instead. At once the scope of radio is broadened. 


Although the new Radio Frequency Amplifying Trans- 
former makes it possible to receive with small indoor 
loops, it is more than a city-apartment convenience. Its 
introduction marks a great technical advance in the art 
of radio communication. For these reasons: 


1. Receiving ranges are doubled 4. Selectivity is increased. 

Radio Frequency Amplifying Transformer and tripled. 5. News and music broadcasted 
200-5000 merers: price 30:25. Uy MG Rasa range 2. Tube noises are eliminated. by anat stationa ars. I 
Peres ese eire reception: ono tip 3: Signals аге heard that cannot ышы Р 
For general reception :one stage radio-frequency be received with other types of е 
amplification: one detector.and one stage audio amplification circuits. T omen 6. Distortion in radio telephone 
stages radio-frequency amplification (using UV longer ranges are possi reception is reduced. 


i7 4) one detector, ando jene stage of audio am- 
plification (with UV-7 


Distributors: Write to Sales Division Suite 1805 


10 cane Corporation 


erica 





Sales Division, Suite 1805 
233 Broadway, New York City 
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MURDOCK No. 56 


DOUBLE SET 
2,000 OHM 3,000 OHM 


‘5° ‘6° 
RELIABLE SERVICE. UNEQUALLED 


VALUES. GUARANTEED. 


Sold on 14 days’ trial. Money back if not 
satisfactory. 





Bulletin of other Murdock Radio Apparatus on request. 


WM. J. MURDOCK CO. 
950 MISSION ST., SAN FRANCISCO, CAL. 55 CARTER ST., CHELSEA, MASS. 
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The Omnigraph Automatic Transmitter 


will teach you either the wireless or Morse code—at home 
in half usual time and least possible expense. Connected 
with Buzzer or Sounder, it will send 
you thousands of messages at any 
speed you desire. Used by the U. S. 
Government and leading universities, 
Я colleges and radio schools. 

à Three models—$14 to $30. Send for 

free catalog. 


OMNIGRAPH MFG. CO. 


26-L Cortlandt Street New York 


We also manufacture the Omnigraph Radio Receiving Set. A complete Vacuum Tube 
Set including Tube, pair of very sensitive phones, with head band and cord, safety switch, 
aerial wire, insulators, ground clamp. Completely wired. Enclosed in a portable mahogany 
finished cabinet, handsome enough for your parlor or living room. Price, $48.00. Sold 
with a moneyback guarantee, the same as its brother—The Omnigraph Transmitter. 


LISTEN-IN ON THE RADIOPHONE CONCERTS 


Complete Wireless Receiving Set 
consisting of 









One cabinet containing tuning inductance, 
condensers, detector, etc. 


One double Murdock headset. 
One dozen insulators. 
150 Ft. No. 14 copper aerial wire. 


Complete with instructions for installing | 
and operating. 


Price Postpaid $16.00 
Order Now 
Immediate Shipments Made 


EMPIRE RADIO EQUIPMENT CO. 
271 West 125th Street New York City 









SCIENTIFIC SPECIALTIES = N 
PINTHARIOSCOPES (see radium rays) 75c. » 
HOTO ELECTRIC CELL е 0.1 volt in sunlight—no seleni- a ы 
um With Instructions and Booklet on Ы. 
u wi 
5 $6.00. z 


15c a specimen. LE 
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4 7 J | | ‚ complete wireless hook-ups. 
е A M The Kuebler Radio Co., 
103 Gibbs Building, Toledo, 


ete. 
hyrical, and general scientific equi 
now ready. Sent for 5c stamps. 


SCIENTIFIC PRODUCTS COMPANY 
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Science and Invention for March, 1922 


аа 4 


Forecasting Earth- 
quakes 
(Continued from page 1008) 
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For all characters of earth’s crust, 


year. 
however, it can be measured and measured 


accurately. When this movement of the 
earth’s crust — strain creep, the scientists 
call it—has pulled this crust to a certain 
degree of tension, the elastic rebound sets 
in. That is to say, the crust of the earth 
can stand no more pulling or pushing, 
and at some point it gives way. Then and 
there an earthquake occurs. Sometimes 
this earthquake covers a large area, as 
that of 1906 in California, when it is 
estimated that an area of 15,000 square 
miles, 68 miles deep, moved varying dis- 
tances from one foot to 20 or more feet. 
Sometimes it is local, as in the quake of 
1903, which affected only the Mt. Hamilton 
region, and is believed to have moved 
appreciably that whole mountain, supposed 
to be a "fixt" object, if there is such a 
fixture on the surface of the globe. 

Now, Dr. Lawson has discovered, in ad- 
dition to these things, that the strain creep 
is antecedent to an earthquake, as well as 
consequence of it. As will be shown later, 
some points, mountains, known areas and 
other similar established factors, which 
had moved several feet by strain creep 
during a number of years prior to an 
earthquake, moved backward, or to one 
side, nearly as many feet, during the few 
seconds of the earthquake. This discovery 
proves that the crust of the globe, to a 
varying depth is on the move constantly, 
independently of the rotation of the earth 
on its axis or of its revolution around the 
sun. This alone was a discovery of stu- 
pendous interest to all scientific men, but 
wait! 

Given the known rate of creep of the 
crust of the earth, the character of the 
component parts of that crust, and the 
limit of tension to which that crust can 
be subjected, it is not difficult for the man 
who deals with scientific figures to est^ 
mate, very closely, the time and place ai 
which that crust will reach the breaking 
point. When the crust reaches that break- 
ing point, when it can endure no more 
creeping to the northward, there is a rup- 
ture at the weakest point of the crust, a 
we have what is known as an earthquak. 
But with the scientists watching the cree; 
of the skin of the globe—a mere trifle 
of 65 to 70 miles in depth — the layman 
wil know when and where to expect the 
earthquake. He will be able to remove 
himself and his family from the danger 
zone, and he will be able to prepare to 
combat successfully the fires which usually 
folow earthquakes in large centers of 
population. 

It is evident that the main factor in the 
forecasting of earthquakes will be the 
close attention paid to observation of the 
earth’s creep, the tension of the crust of 
the earth, and the composition of that 
crust; tho the latter, once ascertained for 
a given section, remains permanently re- 
liable information; it is the crecp which 
must be watched. Waves of earth gen- 
erated at the fault, or breaking point of 
the earth's crust, travel thru the crust at 
the rate of 1.25 to 1.37 miles per se ^nd, 
far too fast for the human eye to r 
their movement. Yet those who hav- - 
ported seeing the earth moving lik. 
waves on the sea have told the literal 
truth, but what they saw were slower and 
smaller waves, set in motion by the origi- 
nal earth waves, during and immediately 
after an earthquake. The passage of these 
waves frequently leaves the earth's sur- 
face in permanent waves, broken into fur- 
rows, as if some Titan had dragged his 

(Continued on page 1080) 
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]—Points on opposite sides of the fault 

»ved in opposite directions; those to 
e eastward of the fault in a southerly 
rection, those to the westward in a 
rtherly direction. 
2—Displacements of all points were ap- 
oximately parallel to the fault. 
3—The displacements on each side of 
e fault were less the greater the distance 
i the displaced points from the fault. 
4—For points on opposite sides of the 
uult and the same distance from it, those 
n the western side were displaced on an 
verage about twice as much as those on 
1e eastern side. 

Going still further backward in their 
ivestigations, the scientists learned that, 
1 the few seconds of the earthquake of 
868, some 1,000 square miles of the earth's 
rust, of unknown depth, lying between the 
our points of Mt. Tamalpais, the Faral- 
эпе Lighthouse, Ross Mountain and 
‘haparral, were permanently displaced to 
he northward about 5.2 feet. In other 
zords, the whole area moved as а block, 
yithout rotation or distortion. The dis- 
ance between Mt. Tamalpais and Black 
fountain, some 49 miles, was increased 
en feet by the combined efforts of the 
uakes of 1868 and 1906, and the Golden 
;ate, lying between them, was widened. 
The University of California, thru the 
fice of the president, Dr. David P. Bar- 
ows, has issued a statement concerning 
he discoveries made by Dr. Lawson, 
vhich reads, in part, as follows: 

“It is well known that on the occasion 
f the April, 1906, earthquake, there was 
relative displacement of the earth's sur- 
ce stratum on the two sides of the San 

Areas fault line, amounting in the 

.nas region, at one point, to as much as 
'4 feet, and at many points to about 17 
eet. That this relative displacement in- 
luded areas lying several miles away 
rom the fault line was shown conclu- 
‘ively for several critical observing sta- 
ions by the work of the United States 
Coast and Geodetic Survey conducted 
shortly after the date of the earthquake. 
Intercomparisons of the results for the 
positions of these observing stations, made 
at different epochs, left no doubt that 
earth movements on a general scale were 
intimately connected with the earthquake 
phenomena of 1868 and 1906. In fact, re- 
searches of this nature made by A. C. 
Lawson, professor of geology at the Uni- 
versity of California, have shown that 
these earth movements are antecedents as 
well as consequences of earthquakes con- 
sected with the San Andreas fault. 

“There is reason to believe that suit- 
able instruments located comparatively 
near the fault line would be capable of 
detecting the creeping of the earth's sur- 
face stratum from year to year, and that 
eventually such knowledge would be of 
high value in the prediction of future 
earthquakes. To how many miles from 
the fault line motions of this nature can 
5e studied to advantage is uncertain, but 
:he desirability of securing such observa- 
ions at critical and advantageous points 
s very great. Movements of the earth's 
surface of the nature described appar- 
ently can be best detected and measured 
by such programs of observations as those 
of tlie United States Coast and Geodetic 
Survey, and by observations for the deter- 
mination of geographic latitudes with ex- 
in the critical region." 

Regarding the new instrument to be in- 
stalled at the Lick Observatory, Univer- 
sity of California, at Mt. Hamilton, Dr. 
Campbell, director of the observatory, says: 

"The Ross photographic latitude tele- 
scope surpasses the international latitude 
instrument (visual) in accuracy as to the 
usual accidental errors, and it has the 
further immense advantage of eliminat- 
ing essentially the whole of the trouble- 
some systematic errors to which visual in- 
struments have been and still are liable." 
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NOW EASILY LEARNED 
AT HOME—IN SPARE TIME 





FASCINA- ommended by the 
A ting big-pay TW Shipping Board. 
field that you What is Your Interest Thousands of stu- 
can put your heart in Radio? dents have been 
into is eagerly call- in Radio graduated and have 
ing for you. You entered this un- 


can speedily step 
into a position pay- 
ing big money an 
holding a wonderful 
future. Wireless 
men get from 
$2,400 to $10,000 a 
year, and big exec- 
utives get as high 
as $25,000 a year. 
Do you long to 
visit every nook 
and corner of the 
world? Or would 
you rather locate in 
a land station near 
your home or in 
another section of 
the country? Wire- 
less offers you your 
choice. From the 
sea comes the call 
of the U. S. Mer- 
chant Marine 
(operating 30,000 
vessels) and of pri- 
vate steamship 
lines—reaching In- 


code— 


jobs— 


want to 
up— 





No matter what field of Wireless you 
are interested in, the National Radio 
Institute—‘‘Radio Headquarters of the 
Nation’’—can help you. 


If you have just purchased a receiving 
set and want to learn more about it— 


If you are tired of listening to music 
only and want to “plug in" on the 
thousands of messages sent in wireless 


If you have an amateur license and 
want to get a First Class Government 
license, so that you can hold the big 


Or if you are only a beginner and 


now wireless from the ground 


In all these cases, you need the 
National Radio Course, because this 
one course includes EVERYTHING. 


Mail the coupon now, and write in the 
margin what you are most interested in. 





crowded field. And 
in your own home 
the National Radio 
Institute will qual- 
ify you for a fine 

ireless position in 
a short period dur- 
ing your spare time. 


Special 
Opportunity 
Now Open 


The urgent need 
for operators 
prompts us to make 
a special offer to 
those who enroll 
now—you will re- 
ceive our complete 
course in Wireless 
Telegraphy, which 
is the language of 
dots and dashes, 
and in addition, 
without extra со t, 
our new course in 
Wireless Telephony 








dia, Africa, China 
and ports in every 
part of the world. Big opportunities are 
offered, with the chance to see the whole face 
of the earth, as an officer with free board 
and luxurious quarters, and good pay. 

From the land, too, comes the call of the 
new forces that have formed to make Wire- 
less the greatest means of communication in 
existence. Wireless Corporations, Business 
Houses, Governments, Railroads, Police De- 
partments, Newspaper Publishers, Banks, 
Chambers of Commerce, Agricultural Sta- 
tions, Cities—in every field the expansion of 
Wireless is sweeping forward. And, now 
as never before, is SOUR life-time oppor- 
tunity to cash in big on the splendid advan- 
tages this fascinating field offers you! 

Through Remarkable Inventions, fur- 
nished to every student—the National 
Radio Institute makes it easy for anyone 
to learn Wireless at home; no matter 
whether or not you know a thing about it 
or about electricity at the present time. 
It is not necessary to have any kind of 
power in your home to use these inventions 
and neither is it necessary to string any 
wires or aerials, or make any installation. 
Just open the box and begin. The inven- 
tions become the student's property when 
the course is completed. 

The National Radio Institute was the 
original and is today the oldest and largest 
wireless school in America teaching wireless 
by mail. This Institute is officially 
recognized by the U. 8. Department 
of Commerce, its diploma is given official 
credit, its name heads the list of schools rec- 


which is the Wire- 
less of the voice. 
. The National Radio Institute is located 
in Washington, the Nation's Capital, where 
Radio laws, rules, experiments, and regular 
tions are made. 


Mail Coupon for FREE BOOK 


It costs you nothing to get our interesting 
illustrated booklet, ‘‘ Wireless, the Oppor- 
tunity of Today." Mail coupon today for 
this booklet and for full facts about our 
special Short-Time Offer. Fill out coupon 
and mail it at once. 


National Radio Institute 
Radio Headquarters 
Dept. 1009 Washington, D. C. 


RUSH THIS FREE BOOK COUPON 
National Radio Institute, 
Radio Headquarters 
Dept. 1009, Washington, D. C. 
Send me your FREE book, “ Wireless, the Oppor- 
tunity of Today," which explains your Home Study 
Course in Wireless Tel phy and Wireless Telephony 


і 

і 

1 

І and your special Short-Time Offer. Also explain your 
П other Radio Services. 
І 
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EW YORK ENTERTAIN-A- 


PHONE No. 1 for the reception 
of Radio-phone vocal and instrumental 


music, speeches, weather reports and all 
class of wireless phone entertainments. 


No electrical 
knowledge required 
in its operation as 
it employs no tubes, 
batteries or delicate 
instruments of any 
nature. Will last a 
lifetime and cannot 
be damaged by inexperienced handling. 


This instrument must not be re- 


garded as a toy nor is it to be compared 
with many toy sets being offered at the 
same or higher price. 


to any receiver selling for $25.00. 
Furnished complete including a 
high grade set of telephones, re- 
quiring no extras other than an 
air wire. Understand there is no 
operating expense whatsoever. 


Workmanship, design and materials 
are absolutely of the highest grade obtain- 
able. Manufactured and guaranteed by 
an old, well established reliable company. 


Price with complete easily under- 
stood instructions $15.00 


Send for circular on our No. 2 por- 
table $25.00 set. 


FOR THOSE THAT ASSEMBLE 
THEIR OWN SETS—Our equipment 
represents an extraordinary degree of 
workmanship, design and efficiency at 
prices as low as the “ordinary” variety. 
All sold with a money back guarantee. 


VARIOCOUPLERS for short wave 
work, equal in efficiency to those used in 
the most expensive sets, containing 13 


taps, unmounted, hard rubber finish 
$5.00 each. 


Our VARIOMETERS have precision 
alignment, large bearing surface, perfect 
electrical contacts and are the last word 
in this type of instrument. Hard rubber 
finish, unmounted, $5.00 each. 


It is strictly 
guaranteed to be the equal (or superior) 






Our VARIABLE CONDENSERS 
built in nickel steel frame eliminates body 
capacity, heavy plates, insuring perma- 
nency together with instrument precision 
in manufacture, makes this important 
instrument the most satisfactory on the 
market. 


Price open-type for panel mounting, 
furnished with knob and pointer: 


11 plates - - $2.50 
23 plates - - 3.00 
43 plates - - 3.75 


DEALERS—Onur two factories pro- 
duce wireless material on a quantity 
commercial basis. We are prepared to 
make the price, delivery and give you the 
kind of service you have been waiting for. 


NEW YORK COIL COMPANY 
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Practical Chemical 


Experiments 
By Prof. FLOYD L. DARROW 
(Continued from page 1036) 


|; eee Eee | 


"i 


ШШ 
mimm 


discover that bases reverse the color 
effects of acids and vice versa. 

A Wine and Water Trick: Arrange 
three rows of glass tumblers on your 
demonstration table. In the bottom of 
each tumbler in the first row place two 
or three drops of phenolphthalein indica- 
tor. In the bottom of each tumbler in the 
second row pour two or three cubic centi- 
meters of concentrated sulfuric acid. In 
the bottom of each tumbler in the third 





Enjoy the worlds best 


row put three or four cubic centimeters of 
strong sodium hydroxid solution. 
‘Now fill a pitcher with water and add 1 


by wireless 


to it 10 cc. of strong household ammonia. 
Announce to your audience that you will 
pour wine from a pitcher of water and at 


the same time fill the first row of tum- > БОКУ ES . А ; 

blers. As you do so the water apparently Radio MAGNAVOX is the TEn т Бош viget dae nome 

changes to wine, a deep pink color appear- marvelous wonder  instru- “very place wit Bi TEACH Ol” CADy уе ess 

ing in the tumblers. This of course is due ment that makes the joys of concerts. World's best singers, orchestras, 

to the fact that the ammonia is a base and орогу сон and bands contribute. Enjoy the fascination 

gives the characteristic base color with at small cost. Faithfully of wireless combined with the joy of beautiful 

phenolphthalein. . reproduces. AM NEN. ssd music. Treat your friends to wireless con- 
Then announcing to your audience that volume desired. Anyone can certs. Entire outfit obtainable at cost of 

you suspect the presence of a governmen operate it. No special knowl- ordin . nvone can operate 

officer, immediately pour the contents of edge or experience necessary. ` ae phonograph : A У сап оре k 

: No extras or adjustments ге-. it. No technical training necessary. As 

the first row of tumblers into the second quired. Our representative dio deal il below bd 

row. The sulfuric acid neutralizes the am- sets up outfit and gives you any radio dealer, or mail coupon below to our 

monia and the pink wine color disappears. complete service. nearest office for full particulars. 

You have changed the wine back into 

water. MAGNAVOX CO., General Office, OAKLAND, CAL. 
Presently you may state that the med- А 

dlesome officer has disappeared and that New York Office: 370 7th Avenue, Penn. Terminal Bldg. 

it will be in order to bring back the wine. Gentlemen: 

Upon pouring the decolorized wine into Please send me free 

the third row of tumblers, the wine imme- folder, and name of 

diately reappears. The sodium hydroxid, 3 M ET Um "Radio 

which is one of the strongest bases, neu- Magnavox. 


tralizes the sulfuric acid and with the 
phenolphthalein gives the characteristic 
pink color. 

Since the quantity of liquid in the bot- 
tom of each tumbler is very small, to your E 
Баара tumblers will seem to е | M . ° ° 
empty. or rough measurements of vol- | Wh B R d R OUR 
ume it is convenient to have a standard t en пуш; а а 10 eceiver 
test tube which contains about 25 cubic . er . " 
centimeters. If the colors do not change | li See that you get the right kind of 'phones with it. 
perfectly you wi ave to vary the con- 1 7 thi 1 71 
centrations or quantities of solutions used. The distances over which you etd messages W ill not 
But the demonstration will work beauti- | ME depend entirely upon the efficiency of your receiving 


fully. И 1 

Ру канай айо] Hates ce wk Ge dit. outfit. It will depend largely upon the design of your 
plest bases to prepare-is sodium hydroxid. | Mi phones. Poorly made ’phones will make a good 
^ut a piece of metallic sodium about the ivi 1vi 7 
ish ваа du уой doubtless: ice, receiving set bad and a bad receiving set worse. 
sodium is kept under kerosene. If your Brandes headsets are used by wise amateurs who ap- 
piece of sodium has any yellow incrusta- 1 1 4 1 
Hon caretai che thie away Dy tie preciate the importance of ’phone efficiency. Make a 
metal quickly with a piece of filter paper, wise start and get the most out of your outfit by usin 
do not touch ibwith the fingers, and place the famous Brandes Matched Tone *Headsets 
it upon the surface of e or 30 cc. of E а i 
water in an є "orating dish. Immedi- 1 
ately it will meit ang with a sputtering and Standard snee 1908 
hissing noise will run about upon the i i i 
ener ies arcane к аш Ку, Used as standard equipment by the leading radio 
zm escapes is hydrogen. If you wish to manufacturers. 
collect it wrap the sodium in a piece of 
lead foil, leaving a corner exposed, Grasp Send 5 cents for booklet E of ’phone facts 


this capsule with a pair of steel pincers 


and thrust it beneath the mouth of an in- | 
verted test tube of water held with the left C ы В К А М D E S 9 I nc. 


hand in the dish of water. The test tube will : 
fill with the gas, which may be ignited by 237 Lafayette Street, New York 
holding it to a lighted Bunsen burner. А . А 
Now place a piece of red litmus paper Member Radio Section Associated Manufacturers 
on the desk and dipping a glass rod into i 7 7 
the solution in your evaporating dish touch of Electrical Supplies 


the end of it to the litmus paper. The \ *Trade Mark Reg. О. S. Pat. Off. 


RANDES TRPHÁAE 





at once appear. Feel of the water and you 
will note a slippery soapy “feel.” Place a 
few drops in a test tube, dilute with water 
end add a drop of phenolphthalein. Re- 
peat using methyl orange. 

У (To be concluded) 
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Transformed from light socket into a 

Renulife health giving administration by 

tenuli ife Violet Ray, Generator—thous- 

volts—without the slightest shock or un- 

piensa СА feeling: penetrates deep; saturates entire 
blood, 

FREQUENCY 


increasing circulation, adding Ж oxy; to 
e 
GENERATOR 


promoting elimination. 
You may now treat yourself at home. 35.000 in use. 
Decidedly beneficial results in cases of nerve dis- 
orders, Тапу, cireulation, impoverished blood, etc. 
Learn the health benefits of this modern and scien- 
tific use of electricity. Full information in our book 
by return mail. 


GET MEA RENULIFE ELECTRIC CO. 


F R E E ; 1203 Newberry Bidg. 


Detroit, Mich. 
VIOLET RAY WV 


VIOLET RAY 
HIGH 


In Canada 


Netting Bldg. 
Windsor, Ont. 


f WHY CARTOONISTS 


Often Earn MoreThan 
$200 a Week 
the use of cartoons in Newspa- 


T pers, Magazines, Advertising, 
Movie Industry, etc. New cartoonists 
are needed to meet this ever-increas- 


HINK of the amazing increase in 


In this fascinating, un- 
YOU can find a 
igh-salaried opportunity. 


ing demand. 
crowded profession, 
glorious 


~*~ 


Easy To Learn At Home 


EN who never before had touched 

a drawing pencil have easily 

become cartoonists by our won- 
derful, original method of teaching 
Cartooning. Regardless of your past 
experience or education, you, too, can 
quickly learn to draw the comic 
strips, political cartoons, animateds, 
comics and other cartoons which bring 
such splendid salaries to cartoonists. 


Send for FREE BOOKLET 


Just Published! It «эні; the wonderful 
opportunities open to you in this fascinating 
big- A business; n gives up-to-date 
interesting life ‘stories of famous 
cartoonists, explains w! 
ceive their’ ir -. 
describe: 


request. edo obligation. P Write to- 
day to 


Washington School of Cartooning 
Room 1015, Marden Building, 
WASHINGTON - - • D.C. 





tons pasta $00 


z j men 


nographjo 
echooli: ecessary. Train at bome during your + l 
about eth int some dic аети at E 


| Google 
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By Н. GERNSBACK and R. E. LACAULT 
(Continued from page 1042) 


ЕШШ ШИШИШИ аита 


How to Build a | 
Radiotrola : 


Tuning 
To tune in a transmission only three 
adjustments are necessary; these are the 
tuning of the loop aerial circuit, the tun- 
ing of the primary of the radio frequenc 
transformer, which is not critical, and. 
last, the tuning of the plate circuits SE the 
second step of radio frequency amplifica- 
tion, producing a regenerative effect, as in 
an ordinary regenerative receiver. This 
last adjustment is more critical, but may 
easily be made. In case continuous oscil- 
lations are produced by the tube, owing to 
too much coupling or feed back effect be- 
tween the circuits, the rheostat of the radio 
frequency amplifier and the potentiometer, 
should be adjusted to the proper value, 
so as to prevent these oscillations. The 
adjustment of the detector depends upon 
the type of tube used, but it will be found 
that maximum audibility i is obtained for a 
certain setting of the rheostat, once the 
other adjustments are made. 
With the constructional details given in 
this article, it will be possible for the ex- 
perimenter to duplicate the Radiotrola. 
Of course, it could be simplified so as to 
reduce the number of adjustments for 
tuning, but it has been found that better 
results were obtained over the complete 
range of wave length by usin the tuned 
radio frequency amplifier, and since this 
set was designed not only to receive radio 
music, but also radio telegraph tratismis- 
sions, this circuit was adopted. If onl 
radio concerts are to be received, the win 
ings could be designed so as to tune only 
the wave length used by the broadcasting 
Stations with a means of varying it over 
only a short range; furthermore, by using 
some other type of radio frequency trans- 
formers, the only adjustment would be 
the tuning of the loop aerial by means of 
a variable condenser reducing the num- 
ber of adjustments to one. With the 
Radiotrola, complete radio concerts, last- 
ing for hours, have been received without 
having been interrupted by spark stations 
in the neighborhood, as the loop aerial 
has a directional effect, and the tuning of 
the circuit was sharp ‘enough to prevent 
interference and statics. 


[ Blow Torch and =: 
| Pipe Coil Heat | 
і Room i 
i (Continued from page 1039) i 


against the inner sides of the coil at 
intervals of one-third the distance around 
the coil. 

At the lower terminal of the coil a nipple 
of 3 inch piping is attached to the end of 
the pipe by means of a pipe reducer and a 
sleeve union. The purpose of this attach- 
ment is to form a socket or receptacle to 
receive the flame of the torch, whose noz- 
zle is inserted an inch or two into this 
nipple, which catches the entire volume of 
heat and conducts it into the coil. The 
torch is set on the floor, with its nozzle i in- 

serted in the nipple as shown, and it is 
obvious that very intense heat is thrust 
into the coil and circulates thruout it. 
The flames of the torch extend only a few 
inches into the coil, but heated air con- 
tinues thru it. The upper terminal of the 
coil is led perpendicularly thru the roof 
of the room to exhaust the impure air 
from the room. The degree of tempera- 
ture is readily varied at the torch. 

Contributed by L. M. JORDAN. 
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West 49th Street 


ly 


WIRELESS! 


CATALOGUE 


Whether you are interested 


in a complete radio receiving 
outfit, or a half a dozen bind- 
ing posts, you'll find the par- 
ticular instrument, best for 
your needs, in Corwin's cata- 


logue. Send 10 cents (credited 
to your first order), for your 
copy today! Where's the near- 
est mailbox? 


A.H.CORWINGCO. 
4West Park St. Dept. А 


Newark TUN Jersey 


Wireless for Everybody 
The Little Wonder Portable Radio Set 
that you saw in the 


“movies,” "pe Geils. nan 
Simpie 


pers, etc. 
stall and о 








te. 
Just the thing for Boy 


Scouts, Cam 


and 


for use on bicycles, ete. 
Complete in —— re- 


spect and 


to give complete & satis- 


S8 (receiving set only)....... 


S8-B complete (incl double —— 


ohm пез, aerial, insulators 


Dealers! Write for attractive offers 


RADIO SERVICE & MFG. CO. 


World's Tower Bldg., Room 604 
New York City 


"$15. 00 





PROTECTION! 


Make It JACOBUS J. S.W. 
The Vacuum Aerial Protector for Wireless Receiving Stations 


From Your Dealer 
or Sent Direct 


$2% 





E. JACOBUS, 81 Orange Street, Newark, N. J. 















hook, Im to Become Penman,” and 
ыйы Y о Весов tard if you enclose stamp. 
F. We Tambiyn, 424 Ridge Bidg., Kansas City, Mo. 





1: 


140 N. Mayfield Ave., Dept. 50, Chicago. Ul, 





“BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 


Send for booklet showin 
with aa and without THE PERFECT LEG 
PERFECT SALES CO. 
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Synura Gives Oily 
Taste to Drinking 
Water 


By DR. ERNEST BADE 
(Continued from page 1034) 
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Rimini ima ma naa 


It is believed to be related to 
the etherial oils. It is not volatile at the 
boiling point of water. It gives to the 
water a disagreeable, fishy, oily, and some- 
times cucumber-like taste, which is trans- 
mitted to the water during growth and 
also after the death of the colony. When 
the animal begins to decay, the oil is set 
free, and wherever the most favorable 
condition for the propagation of the ani- 
mals exists, they readily multiply in such 
countless numbers as they have done in 
the Kensico reservoir of New York City's 
drinking water supply system, so that the 
water becomes decidedly unpalatable. The 
quantity of oil produced by the animal is 
exceedingly minute, that produced by 
Synura can readily be detected in a dilu- 
tion of one part in 25 million parts of 
water. This means that one drop of oil 
in about 300 gallons of water is quite 
noticeable, and this is equivalent to a 
drop of water in a cube of water about 
five feet to a side. 

The destruction of the Synura in the 
water offers no difficulties, but it is a 
decidedly different problem with the oil. 
How it can be removed is still an open 
question, and this is far more importent 
than the destruction of the animal. Cop- 
per sulfate in a concentration of one part 
in 1,000,000 parts of water kills the 
Synura and does not injure any other 
plants and animals. On the other hand, 
the Synura is a perfectly harmless crea- 
ture which requires its content of oil in 
the body, in order to facilitate its swim- 
ming abilities, the oil, being lighter than 
water, causes the organism to partly float 
in the water. Other organisms will 
eventually destroy the Synura. One 
method employed in treating the oil-pol- 
luted water is to row a boat back and 
forth in the reservoir, allowing bags filled 
with copper sulfate to hang over the side 
into the water. Ozone should be good. 


ТОО 


“Skipping Boat” 
i Contest Winners 
| (Continued from page 1035) 
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ent known. 








will the boat run and skip? I can say 
that it will run, but I wouldn’t say posi- 
tively that it would skip; however, I be- 
lieve it will. f 

BERT B. ANDERSON. 


Second Honorable Mention 


I am submitting a model of the skipping 
boat. The pontoons are driven by rubber 
bands. The boat will rise vertically about 
one-half inch when the pontoons are ro- 
tating in opposite directions. It will not 
move forward, however, due to the fact 





that two equal forces are continually 
counteracting.each other. Forward move- 
ment is necessary to produce the skipping 
effect desired. “As you object to a pro-| 
peller, I would suggest a disk to be placed | 
above the pontoon on the same shaft. | 
This disk is to have paddles at the perif- 
ery and to be attached at an angle to the 
vertical of about twenty degrees; also this 
disk will run at the same angle, so that one 
side of the disk only will touch the water. 
Thus with the pontoon and its partner, 
the disk rotating in an opposite direction 
to the other pair, it should work. ? 
SAMUEL HAGERMAN! 
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OU may now have any musical instrument for a week’s 

trial at our risk in your home. No obligation to buy. 
Return theinstrument at our expense at the end of aweek it 
you decide not to keep it. The trial will notcost you a penny. 


Monthly Payments 


A few cents a day will pay. Complete musical outfit comes with most 
instruments—velvet lined case, all accessories, self-instructor, etc., all at 
direct factory price — everything you need at practically the cost of the 
instrument alone. Wurlitzer instruments are Бо all over the world 
for artistic quality. Used by the greatest musicians, bands and orchestras. 
Wurlitzer has made the finest musical instruments for over 200 years. 


Send for New Book on Musical 
Instruments—No Charge 


Every known instrument illustrated, many in full 
colors. All details and complete descriptions. A 
veritable musical encyclopedia — absolutely free! 
Wurlitzer has stores in over thirty cities. But no 
matter where you live, Wurlitzer isno fartherthan 
your nearest mail box. Send the coupon today! 
ОООО 


The Rudolph Wurlitzer Co., Dept. 1253 
117 E. 4th Street, Cincinnati 120 W. 42nd Street, New York 
700 W. Jackson Blvd., Chicago 215 Stockton St., San Francisco 
Send me your new catalog with illustrations in color 
and full descriptions of all musical instruments, also 
details of the Wurlitzer, Free Trial Eaey Payment 
Plan. No obligation, 






С; ight 1922, The 
Rudolph Wurlitzer 


HOMCHARGE 


YOUR BATTERY /- 
for A Nickle «sif 3 | PE 


A perfect rectifier at last, fully auto- 
matic and foolproof in every respect. It 
can be operated by anyone. 


THE HOMCHARGERgI 


connects to any alternating current socket, 
gives a taper charge—will fully charge any 
"A" battery overnight. It is self-polarizing. Connect your battery 
either way and it will always charge. Automatically disconnects battery 
when power is interrupted. Restarts charging when connections are re- 
stored. Adjustable for wave form, frequency and voltage. Contains only 
one moving and two wearing parts, lasting thousands of hours, replaceable as a unit for $1.00. 
The highest charging rate, greatest efficiency, and simplest of any rectifier selling for less than 
$100.00. Bulletin 628 proves it. Ask for your copy. 
Manufactured in sizes for charging three or six cell batteries from both alternating and direct 
current circuits. Cannot injure battery—will last 

a lifetime—approved by underwriters—satisfac- 

tion guaranteed. For sale by all radio, elec- 
trical and accessory dealers or shipped 
express prepaid for purchase 
price— $18.50. 





Attention 
Motorists 


Send for 
special 
Bulletin 58, 
showing 
how easy 
it is to 


| THE AUTOMATIC ELECTRICAL 
DEVICES CO. 
116 West Third Street CINCINNATI, OHIO 


Canadian Distributors: Powl y & Moody, Lic., ‘огото © 
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General Manager 
at 28 


How Mr. Rohrschneider Won 
Success as an Electrotechnician 


ENERAL MANAGER of his com- 

pany at 28 years of age! His own boss 
—owns his home—married and happy and 
prosperous—that’s the remarkable success 
achieved by Wallace H. Rohrschneider 
now General Manager, Secretary and 
Treasurer of the Hustisford Light, Power 
and Manufacturing Company of Hustis- 
ford Wis. 


Mr. Rohrschneider got his start toward his quick 
and brilliant success at School of Engineerin 
of Milwaukee. There he received the practica 
intensive and specialized training that enabled 
him to make good in a big way. 


Why Don't You Get Into This 
Big Pay Field ? 

The same kind of ашау that put Mr. Коһг- 
schneider into the ranks of the highly-paid Elec- 
trical Specialists will qualify you for brilliant 
success in this fascinating field of unlimited op- 
portunities. Come to America's Greatest Insti- 
tution of Electrical Education. Learn by actual 
practice in our big laboratories with their mag- 
nificent equipment, including motors, dynamos, 
Switchboards, ignition and lighting systems, etc. 
Recognized specialists give you personal instruc- 
tion every step of the way. 


Be an Electrotechnician 


A New Specialized Course of Electrical Instruc- 
tion to Train Men for the Newest and Biggest 
Field in the Electrical Profession. 

For years there has been developing in the Elec- 
trical profession a wide industrial gap between 
the highly trained, technically educational Elec- 
trical Engineer and the “apprentice-trained” 
Electrician. At the top of the profession has 
stood the Engineer—at the bottom the Electrician. 
And in between has grown up а tremendous 
field of high-salaried positions demanding tech- 
nically-trained electricians—the field of Electro- 
technics! Thousands of concerns today are 
seeking men who can fill these higher-grade elec- 
trical positions—Power Plant раан, 
City Technicians, Testing Room Foremen, Elec- 
trical Draftsmen, Electrical Salesmen, Supervisors 
of Motive Equipment—Electrotechnicians! 


Skilled Men Wanted 


Now is the time to start your training—with a new 
business era right at hand—with the greatest skilled- 
job market in history awaiting you when you gra ! 
Entrance Requirements—Course to all applicants 
with common school education or equivalent. All high 
School credits accepted enabling student to complete 
course in % to % regular time. 

Diploma qualifies holder to entrance into College of 
Electrical Engineering or for profitable employment 
as Electrotechnician in the industry. 


Winter Term Opens January 3rd. Write today for 
Catalog-Booklet, '"The Electrotechniclan—A New Fac- 
tor іп Modern Industry.” 


GCHQDL of ENGINEERING 


Milwaukee 


349 137 Broadway, Milwaukee, Wis. 


по mum m m ш щы ш юш ш о NM ш "m ш ш wm wm ао 
DETACH HERE 

School of Engineering of Milwaukee, 

' 949—137? Brondway. 


I am interested in the big success opportunities offered 
in the new field of Electrotechnics. Send me Conr. of 
Booklet-Catalog—'"The Electrotechniclan—A New Yac- 


tor in Modern Industry. 
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reflector тау be removed by covering 
over the wire guards, i. e., the whole open- 
ing in front of the heater, with copper or 
brass wire gauze, No. 24 gage. 

Hot air heat in a garage is good, as is 
also hot water or steam, but don't have the 
boiler or furnace in the garage. 

Speaking of automobile hints, one 
should never operate the engine in a 
closed garage, as the exhaust gases con- 
tain the deadly carbon monoxid which is 
liable to asphyxiate one. Never use a 
lighted match to read gasoline tank gages 
or when shooting trouble about the car— 
use a flashlight. 

Extinguishing Fires 

House or outbuilding fires happen now 
and then, and it is well to observe a few 
simple rules in regard to fighting them. 
Use carbon tetrachlorid solution to fight 
gasoline, kerosene or electric fires. Never 
throw water on any of these, as it will 
only spread the conflagration. Sand or 
dirt are very good to fight these and other 
fires with, or they may sometimes be 
smothered successfully with a blanket or 
carpet. If a person’s clothes catch afire, 
endeavor to smother the flames by rolling 
them on the ground or carpet, or by wrap- 
ping a blanket around them and pounding 
on them. There are a number of danger- 
ous situations that arise in connection 
with electrical transmission lines, and even 
in our household electric lighting systems. 
Never touch a fallen wire as it may be 
charged with a sufficient voltage to kill. 
Don’t throw a wire or even а kite string 
over a transmission line; if the kite string 
is damp, a sufficient current might leak to 
prove fatal or give a severe shock. Never 
touch electric fixtures whether switches, 
chandeliers, heating or violet ray appa- 
ratus, etc., while standing on a hot air 
register, or while touching a radiator or 
any plumbing fixtures whatsoever. Never 
touch an electric light fixture or switch, 
while standing in a bathtub filled with 
water, as several deaths have resulted in 
this way. 

Eyeglass Don'ts 


A few practical hints with regard to eye- 
glasses, particularly nose-glasses, would 
seem of value from the appearance of some 
of the glasses we see people wearing every 
day. Fig. 11 shows some of the reasons 
why people complain of severe headaches 
before half the day’s work is done. 
Shows pupils too far apart for lenses; 
2—Shows lenses too far apart for the 
pupils; 3—Shows glasses on slant or stag- 
gered—very bad; 4—Shows nose-glasses 
in correct position, while 5 shows the 
most comfortable glasses or specs, with 
ear hooks, which are preferable for read- 
ing, study or work, as they always hold 
the lenses in the correct position in both 
horizontal and vertical planes before the 
eyes, just as the oculist intended they 
should when he measured them in a sim- 
ilar frame. 

In handling poisonous medicines, a few 
hints may not be amiss. Bichlorid of mer- 
cury (corrosive sublimate) solution should 
not be used for washing open wounds, and 
Fig. 12 shows how these may first be 
closed with new skin or collodion mixture 
to prevent the solution getting into the 
blood, and which might cause mercury 
poisoning. Instead of this antiseptic solu- 
tion to kill infectious germs one may use 
chlorizine, lysol, carbolic acid or potas- 
sium permanganate; any of these may be 
used in water, the proper proportions being 
obtainable from your druggist. 




























The Little Wonder 
PORTABLE 
RADIO SET 

Efficient — Simple 

Easy to Operate 


Practical and inexpensive. Receives 
wireless concerts and wireless telephone 
messages within thirty mile radius. 
Tunes to 800 meters. 


1 5% complete with 

— Murdock 

phones (2,000 

ohms) and aerial 
equipment. 

Order today 


Beacon Radio 
and 
Electric Co. 
246-S Greenwich St. 
New York City 
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U. S. Patent 1118149 


the 
ness of tones is almost beyon@belief. Regen: 
on all wave lengths between 180 and 825 meters. 


If ‘re looking for the most efficient receiver that can be 
oblained t any price, ask your dealer to show you the C-E Type 
Send 6 cents in stamps for a complete Radio Catalog 


CLAPP-EASTHAM COMPANY 


131 Main Street 























AGENTS 
SALESMEN 


Now is the time 
to start in business 
for yourself. Make 
$10 to $15 daily. 


Automobile owners 
want initials on 
their cars. You apply 
them while waiting, 
charging 25c per let- 
ter; three letters on 
each side of the car, 
six initial letters in all, 
cost $1.50: you make $1.38 profit. They could not 
get finer work if they paid $5.00; then again no sign 
painter could give them as nice a job as you could 
do without experience in 15 minutes. Or sell to in- 
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dividual ашо owners their initials; or you can 
to garages and supply stores complete display outfits 
like the one illustrated at big profits. 


230 transfer monogram letters in two of our most 
styles, with eight borders to match and complete чоное 
only $5.00. Send money order or certified check. NoC. O. D.'s 
unless accompanied by deposit of $1.00. 


TRANSFER MONOGRAM CO. Inc. 
Dept. 153, 191 Market Street, Newark, N. J. 


RADIO CLUB PINS 


A) Radio Clubs Everywhere have 


catalog of 48 pages showing 
of Radio, School and Fraternal pins 
loaned to officers. 


and rings FREE. Samples 1 
METAL ARTS CO., INC. 
7741 South Ave. Rochester, М. Y. 
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CONSIDER!!! 


These advantages offered 
you in our Radio Courses 


1. Practical Instructors 

2. Latest Equipment 

3. Post Graduate Training 

4. Free Employment Service 

5. Swimming Pool and Restaurant 
6. Dormitory Rooms 
7 
8 
9 
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. Day and Evening Classes 

. Start at any time 

. Low rates 

. Progress according to ability 


Arc—Spark— Vacuum Tubes 
Abstracting— Repairing— Operating 


Write for Illustrated Booklet 


Y. M. C. A. RADIO SCHOOL 


152 East 86th St. New York, N. Y. 








“TELEPHONE 


Р BBROADCASTING stations are 
now in operation at important 
centers all over the country. You 
can easily receive these interesting 
daily programs with an ABC wireless 
receiving UNIT. ABC UNITS come to 
you ready-to-operate and complete in 
every detail. They are built on the sec- 
tional system, so that you can increase 
the range of your station at any time. 
Ask your radio or electrical dealer about 
this and other exclusive features of ABC 
UNITS. If hecannot supply you, send us 
his name and address and enclose ten 
cents, for a copy of our booklet, “How I 
Put up a Complete Radio Station in Two 








Hours." 


JEWETT MFG. 
21 E. 40th Street, 


Request Booklet S3. 


CORP. 
New York City 





MAKING TRIALS 
OF TRUE TONE 


We furnish our accurate teaching devic 

Action Model, lessons, and analysis of bt - 
tising which makes you a master of the tuner's rt. 
Diploma given graduates, 18years'experleneein teaching 
the most independent and lucrative profession by cor- 
respondence, SIWPLER and BETTER than oral I 

Write today for FREE booklet and GUAR. 


„МШЕ BRYANT, SCHOOL OF PIANO TUNING, 

WE have fifteen $200 scholarships 
matriculate this month. Sfira 

Palmer method. Palmer Books. 


Call or write for information 


NEW YORK STATE COLLEGE 
of CHIROPRACTIC, Inc. 





1922 





127 University Place, cor. 14th St, New York | 
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: The Psychic Lens 
By CARL S. WALLACE 
(Continued from page 1014) 





miss it. The plate had been taken from 
a newly opened box. Both sides of the 
holder had been empty, and he had loaded 
them at the same time. It was impossible, 
therefore, that he had carelessly used a 
plate which had previously had a picture 
impressed on it. He was aware that im- 
perfect washing of used plates at the fac- 
tory sometimes leaves an image, which 
will print out, but the image in this case 
was too well defined, too clear, for that. 

Unable to satisfactorily explain the pres- 
ence of this mysterious stranger, he sprang 
up and set to work feverishly. Drawing 
the plate from the hypo, he gave it a 
brief, forced washing. Placing it in the 
draft from an electric fan to accomplish 
rapid drying, he prepared to make a print. 

Impatient to get a better view of his 
unwelcome subject, he placed the plate in 
the printing frame while it was still dan- 
gerously damp, past it under the printing 
lamp, and ran the paper rapidly thru the 
baths. By the red light he saw that the 
figure was printing almost as clearly as 
Miss Meredith’s own. 

When he was able to turn the white 
light on he examined the dripping print 
eagerly. As he got a clear view of the 
features of the stranger his face went 
chalky white. The wet paper fluttered 
from his nerveless fingers. With a chok- 
ing cry, he reeled drunkenly against his 
work table. Oh, it was unbelievable! 
Florence! Great God! Dead these twenty 
years! 

Altho it was comfortably warm in the 
little darkroom, he went cold. Icy fingers 
seemed to pass rapidly along his spine, 
nervous tremors following in their wake 
shaking his whole body. His trembling 
fingers found a reading glass, and by its 
magnification he studied closely the figure 


and features of the apparition. Unmis- 
takably it was Florence. The Florence 
he had wooed and lost long ago. Not a 


vague resemblance, not a tantalizing, re- 
minding similarity, but sharp, clearly de- 
fined face and figure that could not be 
denied. 

Dropping glass and print, he turned to a 
wall cabinet and drew forth an album. 
Turning its pages rapidly, he finally found 
and extracted the print he sought, a pic- 
ture he himself had made of her when 
they had been sweethearts. Side by side 
he laid them, the fading print of years 
ago and the shining wet one of this even- 
ing. A glance was enough. They were 
identical, those figures. The only differ- 
ence was that of dress. 

Palsied, he sank into the chair. He had 
heard of spirit photographs, knew all the 
tricks of exposure and manipulation that 
were used in their making. Invariably 
they were frauds, frauds that the trained 
eye had no difficulty in unmasking. But 
here there had been no manipulation, no 
processing. He had loaded the plate 
holder himself, made the exposure him- 
self, developed negative and print himself. 
It was impossible that Miss Meredith had 
tricked him. A stranger in the neighbor- 
hood, she had never known Florence, nor, 
to the best of his knowledge, did she know 
their story. 

Only one hypothesis could satisfactorily 
account for this phenomenon. That Flor- 
ence’s personality surviving bodily death, 
and, most likely, wishing him to know it, 
by some law or process of nature not 
understood, had managed to project her 
image into the camera and register it. 
Unthinkable, incredible as it was, it was 
the only theory consistent with the facts. 

Always sceptical in matters touching the 
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GLOW WITH 
HEALTH! 


Some people are dull, drab, unin- 
teresting and sickly! Others are vital, 
compelling and magnetic! WHICH 
ARE YOU? It is all a matter of vi- 
tality and health. The greatest dis- 
covery in years is that of VIOLET 
RAYS, electricity in a curative, med- 
ical form. Violet Rays put new life 
into overtaxed and sluggish tissues; 
penetrate and invigorate all the mus- 
cles and nerves of the body; give 
new tone and vitality to the entire 
body. 


Build Up Personality, 
Magnetism, Vitality with 


Vi-Rex Violet Rays 


Learn how you can multiply your energy 
and vim! Learn how to banish those pains, 
aches and ailments that run down your sys- 
tem, drain your personality and ruin your 
looks. WHAT IS PHYSICAL MAGNET- 
ISM? It is PERFECT HEALTH—plus 
the keen mentality based on perfectly bal- 
anced nerve centers. We will be glad to 
send you on request the most interesting 
book ever published on this subject. 


Free! Startling Book! 


Just write postal or mail coupon for won- 
derful free 52-page book explaining in 
detail. Read how Violet Rays massage every 


cell in the body. Read letters from users. 
See what physicians, sanitoriums, home 
users say. 


Why suffer? Why be satisfied with less 
than your full share of health and beauty ?. 
See what wonderful Violet Rays will do 
for you. 


Mail coupon or write 
postal for free book and 
10 days' Trial Offer. Do 
not miss this offer. Ad- 
dress NOW. 


Write for Book and 
Free Trial Offer 
VI-REX ELECTRIC CO. S 


Dept. 43 
326 W. Madison St. Chicago, Ill, 


For New York City Only, Address 47 West 34th Street 


VI-REX ELECTRIC CO., Dept. 43 


326 W. Madison St., Chicago, III. 


Please send me your free book and particulars 
of your Trial Offer 
Machine. 


of the Vi-Rex Violet Ray 
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This Book has 


Raised Many a mans 


ACHINISTS, tool makers, 
pattern makers, engineers, 
firemen, railroad men—ALL me- 
chanics, office men and salesmen 
handling mechanical matters need 
the I. С. 8. Mechanics’ Handbook. 
A few of the subjects treated are: 
Weights and Measures; easily 
understood Mathematics. Formula. 
Mensuration. Belting; Hydro- 
mechanics. Strength of Materials. 
Boiler Design; Care and Inspec- 
tion of Boilers; Horsepower of 
Bollers; Chimneys Exhaust Heat- 
ing; Machine Design; Horsepower 
of Engines, Boilers and Pumps. 
The Slide Valve; Belt Pulleys; 
Rope Belting; Cylinders and Steam Chests. 
Electricity. Currents; Wiring; Dynamos and 
Meters; Batteries; Cable Testing. Compass 
Surveying; Curves; Leveling; Calculation 
of Earthwork, Trackwork, ete. 
Just mail this advertisement with a dollar bill 
а your name and address and this 330-page 
Mechanics’ Handbook will come to you by return 
mall You run no risk! Money back if desired! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 623-OB, Scranton, Penna. 


Only 
$ 





330 pages 
174 


illustrations 
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CULTIVATE YOUR MUSICAL “BUMP” 


Plenty of opportunities for part or whole 
time playing in bandor orchestra; pleasure 
Urs ;thechancetodouble your income. 
FREE TRIAL; Easy Payments, on 
Used and 
endorsed by world's great artists. 
Easiest playing instruments manu- | 


factured. 
FREE BOOK. Sousa tells Á 
Success secrets; how to 
choose an instrument; 
‚ to practice for 
quick mastery. 
Send coupon 
for your copy. 
It's free. 
Seg aa mum Re 
- C. G. CONN, Ltd., 356 Conn Bldg., 
Elkhart, Ind. Gentlemen:—Please send my copy. 
of "Success in Music and How to Win It" and de- 
tails of your free trial offer of any instrument. 


TNR. ces — HRS 
Dt or Run ое epa 
City, State... 


any Conn Instrument. 


MEND YOUR OWN UTENSILS WITH 


SOLDERALL 


Pat. Oct, 3, 1911 
$1.50 





A Paste That Turns In- 
to Metal When Heated 


| [тулт] 


25c per Tube 
A match will do it, but best re- 


Our New Im- 
proved Torch 


sults can be obtained by using our 
new improved torch. Requires no 


acid or soldering iron. Joins or 
repairs wires, metal or metalware. 
Sold by Hardware and Electrical 
Stores, or sent by us postpaid, 
COMBINATION SET 


SOLDERALL CO., Dept. E 


129 Sussex Avenue Newark, №. J. 
Dealers Send for Quantity Prices 
Beware of imitations with 
similar names 
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supernormal, Lohr fought hard to avoid 
conviction. For hours he sat there, his 
mind in turmoil, seeking an answer that 
would dissipate his growing belief in the 
supernatural origin of the figure in the 
print. 

He could find none. And eventually he 
locked up the darkroom and went to a 
restless bed to wrestle futilely throughout 
the night with the problem. 

Ere twenty-four hours had passed the 
thing had become an obsession. Capitu- 
lating perforce to the spiritistic theory, he 
sought further and convincing proof of 
the reality of the phenomenon. If it could 
happen once, he argued, it could happen 
again, could be made to happen at will 
once the law governing its production’ was 
understood and applied. He reasoned that 
by accident all the conditions necessary 
had been fulfilled at the moment of ex- 
posure, and his negative, therefore, was 
not a freak, but proof that a definite re- 
sult must follow definite procedure. 

He began a series of exhaustive experi- 
ments. Unable to determine whether the 
secret lay in the mediumship of Miss 
Meredith or the peculiar virtue of the 
camera or some psychic condition of the 
location or possibly a combination of all 
three, he attempted a tedious process of 
elimination. 

Plate after plate he exposed under every 
condition he could conceive. Sometimes 
Miss Meredith was posed, sometimes he 
shot mere landscape. He employed many 
cameras, tried many makes of plates. Fast 
ones, slow ones, medium speeds he worked ; 
time, bulb, snapshot exposures. Interiors, 
flashlights, combinations of former experi- 
ments were used. Hour upon hour he 
passed in the darkroom, assisted by the 
indefatigable Miss Meredith, who was as 
determined as he to get at the truth. But 
they were futile hours. Not one plate, 
coming dripping from the bath, showed 
a visitor on its surface. 

One thing only gave him hope that he 
was drawing close to the riddle’s key. 
When he used the camera that he had em- 
ployed on that memorable afternoon, al- 
most always a faint fogging of the plate 
occurred, a tantalizing mistiness, some- 
times a blurred, vague, provokingly sug- 
gestive outline. He became convinced that 
this particular lens had much to do with 
the miracle, altho he was unable to de- 
termine how, and eventually he came to 
call it his psychic lens. Thereafter he 
abandoned other cameras, and made all 
his exposures through that particular lens. 

Lohr had not attempted to keep his ex- 
periments secret. He had allowed many 
to view the mysterious prints and plate, 
and had quite openly admitted his belief 
in the genuineness of the spirit figure. 
Consequently there was much gossip in 
the little community, much argument in 
the hotel lobby and at the general store. 
The credulous. fell in with Lohr’s view 
readily, the sceptical ridiculing stoutly 
what they deemed nonsense. And by the 
time Jimmy Morrison registered at the 
little hotel it was a regular evening topic 
with the lobby loungers. 

Morrison, seizing a vacation from his 
strenuous duties as camera man for a big 
moving picture company, had chosen the 
little town at random, from among a 
number of “quiet” places, and arrived with 
the avowed intention of just resting. 
After months of intensified movement it 
seemed good to sit still. There was a 
thrill in the thought that he could do 
nothing and in being unable to find no 
good reason why he shouldn't. 

Tilted back in a lobby chair, deliciously 
comfortable, he listened in contentment to 
the chatter of his neighbors. Lazily puff- 
ing his cigarette, he paid a listless atten- 
tion to the thread of argument around 


him, mentally taking .sides, applauding | 


silently each well-taken stand, maintaining 
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Complete Sets 
to Receive the 
Broadcasting 


N response to the tre- 

mendous interest in 
wireless, created by the 
erection of wireless tele- 
phone broadcasting sta- 
tions all over the country, 
many styles of complete 
ready-to-operate receiving 
outfits have been devel- 
oped. The Continental 
Store has carefully ве- 
lected certain of these sets, 
of a wide price range, 
which seem to combine the 
features of efficient service 
with simplicity of opera- 
tion. 


These sets are being demon- 
strated in operation daily at 
our store in New York. If you 
live in the metropolitan district, 
you can listen to these demon- 
strations every hour of the day 
on the hour. For those who live 


farther away, we maintain an 
efficient mail order department 


which will serve you promptly 
and courteously. Some of the 
sets which we сап heartily 
recommend to the beginner are: 


The “Marvel” Set. 

This is a complete outht which 
is entirely satisfactory for short 
distances (25 to 30 miles from 
a broadcasting station). Price, 
$15.00; по accessories required 
whatever. 


The de Forest “Everman” Radio- 
hone Receiver is a compact, 
ight weight, portable set which 
will receive wireless telephone 
clearly up to 50 miles. Price, 
$25.00, including headphones, 
Antenna equipment, $2.00 extra. 


The Westinghouse Aeriola, Jr. 
A set specially developed to re- 
ceive the broadcasting: The 
Westinghouse reputation is back 
of this efficient instrument, 
which will be found unexcelled 
for distances up to 50 miles. 
Price, $25.00, including head- 
phones. Aerial equipment, $7.50 
extra. s 


Descriptive literature of more 


powerful sets gladly sent on 
request. 


CONTINENTAL 


RADIO & ELEC. CORP. 
Dept. A3, 
6 Warren Street, New York City 
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Facts other sex books don't 
dare discuss are plainly told in 


H f 
kind of married love. One 
reader says: 
It contains more real informa- 
tion than'all other sez books put 
together. 

Sent in plain cover, by re- 
turn mail, for $1.00, cash, 
money order, check or stamps 


From “Where Knowledge 
Means Happiness." 


Copyright 1921 
COUNSEL SERVICE, Dept. 39, 257 W. 71st St., New York 


Your Dealer Knows - 






from 
that 
Spells Satisfaction 
A- M. Grebe & Co., Inc. - Richmond Hill, N. Y. 
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AUTOMATIC 


BLUE 
STEEL 


25 CAL. 


495, oa 


— $10.45 


Less than half pre-war 
prices. Shoots COLTS 
and all standard cart- 
ridges. Convenient to carry — lies flat In the 
pocket. Strong, powerful, reliable, patent 
safety attachment. 
OUR OTHER BIG SPECIALS: 


$ 





“Armes de Guerre" gold filled, hand engraved, 
genuine mother of rl handle, 25 cal. $21.75; 
32 cal. 523.75 — Vest Pocket Pistol $4.95— 
Celebrated German MAUSER 25 cal. $12.95; 
32 cal. $13.95 — Worlds’ Famous LUGER а 
cal. $23.95— Hand Ejector Revolver swin. 

cylinder 32 cal. blue steel or nickel $16. 35. 
Pearl Handle $19.95. All guns brand new direct 
from factory, latest models, absolutely perfect 


SEND NO MONEY 
Pay Postman on Delivery. 
UNIVERSAL SALES CO. 


790 Broad St. Dept. 44 Newark, №, J, 
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imitate Birds, Ani- 
mals, etc. without es 
moving your lips. CA 
This outfit and book bI \ |” 
JOKES by mail for 10c. @ 

ARDEE CO., 
Box 182 Stamford, Ct. 





DANOE WELL! 
Why be a Wallflower? 

No need of envying good dancers, 
Arthur Murray, America's greatest 
dancing teacher, has invented a new 
method which enables anyone to 
learn the newest steps in a few hours 


at home. No music or partner 
needed. Success positively guaran- 
teed.  ''60,000 xe Марей to dance 


by шай!” ` To that you сап 
learn easily and quickly, Arthur Mur- 
ray will send you, free of charge, one 


dancin lesson. To cover postage, 
FREE тїш, | etc., send 10c. 
rit 





Arthur Murray, Studio 102. 2.290 B'way. Mew York. 
Just 
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ELECTRIC HEAT 
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silence, lest he be drawn into active effort. 

When his delight seemed to know no 
bounds, when the cup of contentment ap- 
peared ready to overflow, Lohr’s experi- 
ments came on the carpet. At the men- 
tion of spirit photographs, Jimmy sighed. 
He rolled his eyes in the direction of the 
speaker and gave undivided attention. At 
the end of a half hour he had absorbed 
the details of the case. He sighed again. 
His chair legs thudded to the floor. Re- 
luctantly he arose. 

“Where does Mr. Lohr live?” he asked 
the man nearest him. 

The villager obligingly gave directions. 
“Interested in the thing?” he inquired, with 
the air of one who would relish discussion. 

Jimmy  sidestept the offered issue. 
"Yeh," he replied, as he moved toward 
the door, "I'd like to see a spirit photo- 
graph. Just one!" 

Jimmy found himself welcome in Lohr's 
darkroom. To Lohr the quiet little ex- 
pert, who could follow understandingly 
his theories, who could appreciate the 
object of all his experiments, came as a 
Godsend. He talked freely and frankly, 
| giving the little camera man a detailed ac- 
count of the affair from the beginning, 
exhibiting his plates and prints, openly 
avowing his belief in the reality of the 
spirit picture, and stating clearly the argu- 
ments that forced that belief on him. 

As he listened Jimmy became convinced 
of two things. There could be no doubt of 
Lohr’s sincerity nor of his honesty. Mor- 
rison realized that there had been no 
trickery here, no manipulation. And he 
quickly found that the man was a clever 
and accomplished photographer, one whose 
views were to be respected. 

Studying the print thru half closed 
eyes, he listened to Lohr’s earnest disser- 
tation. He could find no clew to the 
mystery in the print, nor, from Lohr’s 
description of the exposure, could he 
account for the presence of the very clear 
figure. He had made many trick prints 
himself, had examined many more. But 
he was forced to admit that this was 
something different from anything he had 
so_far encountered. 

Finally, arising to go, he tucked the 
print. into his pocket. ‘Look here, old 
man," he said, slowly, "do you mind my 
butting i in?” 

“You are not butting in,” 
Lohr, warmly. “I would appreciate your 
assistance. I am more than anxious to 
have my theory definitely proved or dis- 
peeved, and I am eager for competent 
he 

Well, then,” replied Jimmy, “ТЇЇ con- 
fess I'd like to take cards in the game. 
You seem positive that your psychic lens, 
as you call it, has a lot to do with this 
business, and I’m going to ask you to 
lend me that camera.” 

Lohr offered him the instrument. 
“Gladly,” he said, “and I feel confident 
that you will come to agree with me.” 
`“[ don't know about that,” rejoined 
Jimmy, dubiously. "I'm not strong for 
this , Spirit stuff. But I'll give it a fair 
try.” 

Two days later, late in the afternoon, 
Morrison ambled into Lohr’s darkroom, 
the borrowed camera under his arm. 
Fishing into his coat pocket, he drew out 
a plate holder and dropt it on the table. 
Sinking into the chair, he mechanically 
rolled a cigarette, lighted it, and surveyed 
Lohr thru half closed eyes. 

“If that plate,” he remarked, laconically, 
waving his cigarette toward the holder on 
the table, “shows nothing but a darned 
old cow, I’m wrong and we start all over 
again.” 

“Have you found something?” cried 
Lohr, eagerly, picking up the holder with 
trembling hands. 

‘Don’t know,” Jimmy retorted, calmly. 
“Run it thru, and let’s see what I’ve got.” 
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Will the lane 
Displace the 
Automobile? 


No one knows! . . . Yet this much 
is certain. . . . The number of air- 
planes will increase every year. And 
as the number increases, there will be 
greater and greater demand for ex- 
perts on the airplane engine. 

Why don't you take up this sort of 
work? Good jobs and big salaries 
await the right man—good jobs that 
you can get if you will train yourself 
to fill them. 

"But can I learn at home?" you ask. 
You certainly can—easily and quickly 
in just an hour a day of the spare time 
that now goes to waste. 

Jesse G. Vincent studied with the 
I. С. 8. when he was a toolmaker in 
Maplewood, Missouri. Today he is 
Vice-president of the Packard Motor 
Car Co., and, during the war, was one 
of the two designers of the famous 
Liberty Motor. 

George E. A. Hallett was also an 
1. С. 8. student and Hallett became 
Chief Instructor of the United States 
Army Aviation School at San Diego, 
California. 
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the coupon printed below and, without 
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full story of what the I. C. S. can do 
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Trained men earn up to $125 a week 


and more in the field of Automobile 
Truck and Tractor Electricity. They are in 
demand in every locality, all year 'round. While 
there are plenty of mechanics this demand is 
for trained electrical experts, because eighty per 
cent. of the auto troubles are electric troubles, 
and few automobile mechanics are electrical 
experts. Learn this profitable profession. 


In the Big Shops of 


COYNE 


We train you for bigger pay in less than two 
months, through our Learn-by-Doing Methods. 
No previous experience needed. No big text 
books, no wasted time—simply personal in- 
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hunting class, Send the Information Blank below right 
this minute, 
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Lohr switched on the red light, spun 
the plate into the bath, and rocked the 
growing outlines. Watching him, Jimmy 
saw him stiffen. There came a startled 
cry. 

Jimmy rose, and came to his elbow. 

“Another ghost?” he queried, interest- 
edly. 

“Florence!” cried Morrison, his voice 
quivering with excitement. “Again! I 
don’t have to print it to make sure. It is 
she! Morrison, you have found it! What 
are the conditions? What is the law?” 

Jimmy took him by the shoulder and 
shook him, almost roughly. 

“Now look here, old man,” he cried. 
“You want to get this spook business out 
of your head. That isn’t a picture of 
Florence. But it is a picture of Florence’s 
daughter. Remember those three girls 
that watched you make the exposure that 
afternoon? Well Florence’s daughter was 
one of them. If you hadn’t been so 
blamed busy with your posing you would 
have noticed the striking resemblance. I 
nosed around until I found those three 
girls. I found that Florence’s husband is 
living on a farm down there with his 
second wife. And as soon as I clapt eyes 
on that girl I knew that you had some- 
how got her into your picture. 

“Now let me tell you what you really 
did do that afternoon. You fust around 
posing Miss Meredith until finally you got 
her just to your liking. Then you went 
over to the camera, put the plate holder 
in, and—pulled out the slide. At the last 
moment you saw something you didn’t 
like and went over to her to change it. 
Ofcourse, the shutter was closed. But 
remember, the slide was off of that plate.” 

“Yes,” admitted Lohr, “I seem to re- 
call doing that, but the shutter was shut. 
Of that I’m positive.” 

“Sure!” agreed Jimmy. “It was shut all 
right, but just the same it was right then 
that your psychic lens got busy and did its 
dirty work. Those girls were well out 
of focus of your regular lens, but by pure 
blamed luck Florence’s daughter was abso- 
lutely and almost unbelievably in the focus 
of your psychic lens. You were away 
from your camera say thirty seconds. 
Maybe it was a little more, maybe a little 
less. In the nice light you had it was 
ample time for a peach of an exposure 
with that psychic lens.” 

“The psychic lens?” 
questioningly. 

"Yes," cries Jimmy. “Тһе psychic lens! 
Your spook producer. Look!" 

He ript open the back of Lohr's camera, 
snapping wide the shutter. Pressing the 
open back end against Lohr's face, he 
threw the focusing cloth over his head, 
shutting out the light. 

"What do you see?" he demanded. 

For awhile Lohr was silent, as his eyes 
:ccustomed themselves to the darkness. 
Finally he spoke. 


murmured Lohr, 


"A leak,” he said, slowly. “А small 
leak." E 

"Yes, a leak,” echoed Jimmy. “A pin- 
hole! That accounts for the mysterious 


fog on your plates when you use this 
camera, and it betrays the secret of your 
psychic lens. You didn't get a spook 
picture, Lohr, but you did get one darned 
fine PINHOLE PHOTOGRAPH." 


FINDS "KICK" IN CIGARETTES 


At last the harmful element in cigarettes 
has been discovered by Lucy Page Gas- 
ton, famous anti-nicotine crusader. The 
harmful element is furfural, described as 
a "colorless, aromatic, volatile, oily com- 
pound, gradually darkening, which is 
formed by distilling bran, starch, sugar, 
etc., with sulphuric acid." 

Miss Gaston says the furfural in one 
cigarette provides the equivalent in kick 
to two ounces of whisky. 
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Talking Overa 
Trolley Wire 


(Continued from page 1024) 
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One of the advantages of the system 
as shown during the demonstration is 
that the energy required is practically 
negligible, as it 15 guided by the transmis- 
sion lines instead of being radiated in all 
directions thru the ether, as in wireless 
telephony. The system is free from in- 
ductive interference and atmospheric dis- 
turbances such as static. It does not of it- 
self produce inductive interference to a de- 
gree that would cause disturbances in 
other communicating systems. No elabor- 
ate antenna is required, and, finally, even 
tho the transmission line may be broken, 
the system will work satisfactorily. 

The system thus constituted, we might 
say, wired wireless. The trolley or other 
electric wire acts as a guide to the etheric 
waves, which thus follow and surround the 
wire for a considerable radius. The mes- 
sage is received at the station or signal 
tower by means of a loop antenna, con- 
nected with a suitaole vacuum tube de- 
tector and amplifier apparatus. 

Commenting on the tests, W. B. Potter, 


His United Y. M. C. 
cial Coaching of his Instructor Supplied Just 
What he had Lacked. 

He is one of our Long Island students, and he 


A. Course and the Spe- 


writes: “I had been working at my trade 11 
years, but had no theoretical knowledge. Now 
I am near the end of my Course and last week 
one of the firm asked me if I cared to take 
charge of running some of the jobs. Naturally, 
I said ‘Yes.’ The Course has done me a world 
of good." 

Personal service is the keynote of the corre- 
spondence instruction of the United Y. M. C. A. 
Schools. Every student has the unlimited atten- 
tion of a competent, sympathetic instructor, who 
takes an jnterest in all of the student's problems 
and special needs—education, business relations, 
etc. From the choice of a course to the last 
lesson this service is unselfish and unfailing. 

A Maryland student says: “I cannot under- 
stand how, with thousands of Students, you can 
show so much interest in the welfare of each as 
you have shown in me.” An Endicott, N. Y., 
student writes: “Your lessons contain the exact 
ings, needed by the practical man in his daily 
work. 

These letters—which are fair specimens of 
hun we are receiving—show that the “Six 
Reasons” for preferring the Y. M. C. A. system 
of correspondence instruction are well founded. 

Mark and mail the coupon for these reasons 
and for details of the course of your choice. 
We will send you our booklets, “Does Education 
Pay?” and “Head and Shoulders Above the 
Crowd—How to Get There.” 

Our friendly counsel is free. 
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UNITED Y. M. C. A. SCHOOLS, 
Dept. 64-M. 375 Lexington Ave., New York City. 


partment of the General Electric Company, 
said : 

"These tests at Schenectady and on the 
C. M. & St. P. Railway, indicate the early 
perfection of a practical telephone system 
utilizing the power wires as a conductor, 
which will provide for the usual call and 
telephone communication between differ- 
ent locomotives in the same train, between 
the locomotive at the head and the caboose 
at the rear of the train, or for communi- 
cation between different trains. This sys- 
tem is equally applicable to communication 
between the train dispatcher and the trains 
in operation under his direction. This 
is an important development which we 
feel sure will contribute materially to the 
facility and safety of railway operation. 

"The locomotive engineer on the head 
locomotive of a long freight train will be 
able to tell the engineer of the pusher at 
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which the engineer is not in a position to | | 
observe. The engineers of different trains, і 
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the rear when he is ready to start without | р сезер те соге аропе the United Y. M. C. A. S hoola" ser- 
resorting to bumping the rear locomotive нореал иан 
thru the long train, as is sometimes neces- | | Z Agvertitint Man Sparel Lanio a і 
sary when the present whistle signals аге CANA Pee — Foremanship 
Я , = osy — Freehand Drawing || 
not audible. The train. conductor can — Arohitect — Highway Engineering 
communicate with his engineer in case of | | — Aut Mechanlo Sena Spanien 
'thi i i i — Better Lett —M й 
anything happening to his own train, te ers Machine- Shop Eractioe 
€ 1 — Business Law гзө 
оп {һе same track, can communicate with — Business Organization — Plumber | 
each other, which would greatly lessen the Стену etc S Rede Oey 
liability of train collision. While train | | — civil Service ani — Railroad Engineering | 
orders will continue to be issued as а | | Z Сотта Spanish — Salesman | І 
matter of record, they will not be beyond | , — Dairy Farming — Steam Engineer 
^ d $ = — Sherth'd and Typew'g [ 
countermand by the train dispatcher in | © Z Eretrician — Structural Drafting 
case of an emergency. The train dis-| | — Electrical Engineer Fal anion 
patcher could, in fact, stop every train on — Factory Management — Traffic Management 
his division, should occasion arise re-| , — Farm Management — Use of the Slide Rule 
quiring it." Are you an ex-service man?.............. -l 
— і Name and Occupation ................... m і 
RADIUM FOR DENTAL ЕКОО жыные tnn і 
ABSCESSES | complete Аайсеав: ELATI з уйа жаз 
Recent observations upon the use оЁ| е” 
radium emanation indicate that there is a creme дыш, ME 


possibility of employing this substance in AM 

the treatment of chronic dental abscesse: 4 

according to Dr. J. A. Marshall, as 

ciate professor of biochemistry and de , 

pathology at the University of Califor ; 
Experiments employing the radio-ac : 

liquid in the treatment of root canals h ' 

been conducted at the George Willi $ 

Hooper Foundation for Medical Resear : 

and at the College of Dentistry of tl: 

University of California. With one poss! 

ble exception, there has been no evidence 

of succeeding soreness or pain. 
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Opportunity Ad-lets 


OU will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 


of the month. 


Advertisements in this section twelve cents a word for each insertion. 
should accompany all classified advertisements unless placed by an accredited advertising agency. 


accepted, 


Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. 
Advertisements for the April issue must reach us not later than February 22. 


Name and address must be included at the above rate. 


Cash 
No advertisement for less than 10 words 


Objectionable or misleading advertisements not accepted. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y. 


Auto Accessories 


Biueprints: Connecting diagrams for Automobile Arma- 
tures, 1921 edition. Charles Chittenden, B3024 Matthews, 
Kansas City, Missouri, 
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Aeronautics 


Model Aeroplanes that fly. Buy your complete outfit, 
scale drawings, fittings, compressed air motors and all- 
best model aeroplane supplies from The Wading River 
Manufacturing Co., established 1900, Our new 52-page 
catalog illustrated, 24 latest models and designs. Send 
5c for your copy. Wading River Manufacturing Co., 
672 H Broadway, Brooklyn, New York, 












Boys, build this three-foot model aeroplane. Parts 

complete, $1.50. Circular free. Aero Shop, 3050 
Detroit, Mich. 
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Ford Owners 


Ford magnetos recharged in five minutes. Nothing to 
take apart, secret exposed. Makes easy starting; bright 
headlights; more power; saves gasoline; satisfaction 
guaranteed. Complete simple instructions and dia- 
grams $1.00 prepaid. Send money order or currency 
today. Magnetizer Manufacturing Co., 146 W. Florence 
Ave., Dept. 221, Los Angeles, Cal. 


Fords run 34 miles per gallon on cheapest gasoline 
or half kerosene, using our 1922 carburetor. Increased 
power; styles for all motors; attach yourself. Money 
back guarantee; 30 days trial. Big profits to agents. 
ДА Friction Carburetor Co., 3226 Madison St., Dayton, 
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Motors, Engines and Dynamos 


Small Motors and Generators, 1-1 h.p, $18.50—1-2 
h.p., $38.50—1 h.p., $68.50; 6 v. charging generators, 
$10.50 each. All sizes both motors and generators up 
to 5 h.p. in stock at all times, Bargain prices. Motor 
Sales Dept., 12 West End, Pittsburgh, Penna, 
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Art 


Art Lovers, send your name, no money, 
H27 Warren St, New York, 
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O. W. Miller, 


* Motorcycles, Bicycles 


a_i 

Don't buy a Bicycle Motor Attachment until you get 
our catalogue and prices. Shaw Mfg. Co., Dept. 6, 
Galesburg, Kansas, 
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American Made Toys 


— ——— 
Manufacturers wanted for large production and home- 
workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Biils, 
Wild Animals, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fighters, Wagtail Pups, Put and Take Tops 
and hundreds of other articles. Hundreds and thousands 
made complete per hour. No experience or other tools 
needed, Bronze Casting forms complete outfit from $5.00 
up. We buy these goods all year, paying fixed prices. 
Contract orders placed with manufacturers. Exceptional 
high prices paid for painted goods. An enormous business 
for this year offers industrious men an excellent oppor- 
tunity to enter this fleld. Write us only if you mean 
real business. Catalog and information free. Metal 
Cust Products Co., 1696 Boston Road, New York. 
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Agents Wanted 


Insyde Tyres inner armor for automobile tires. Posl- 
tively prevents punctures апа blowouts. Guaranteed 
double tire mileage. Any tire. Enormous demand. 
Low priced. Write for particulars. County agents 
wanted American Accessories Co., B 784, Cincinnati, 
ошо. 


Salesmen: 
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Make extra money easily. Sell our Ac- 

cident and Sickness policies in your spare time. 

$5,000 death, $25 Weekly benefit for $10 yearly. 

Address Underwriters, Dept. N. 16, Newark, N. J. 
Fastest Selling Sanitary Brush Line in Am ric 

Profit Making Opportunity for live workers, with 

vancement, Other specialties. Get complete details, 
* muick. Best scason at hand. А. Е. Silver-Cham- 

7 "wany, Clayton, N. J. 


"^" Live Men selling new Prod- 
А "Jew, ink, grass 









Agents Wanted (Continued) 


A business of your own—Make sparkling glass name 
lates, numbers, checker-boards, medallions, signs; big 
llustrated book free. Е. Palmer, 513 Wooster, О. 


Agents—90c an hour to advertise and distribute 
samples to consumer. Write guick for territory and 
particulars. Albert Mills, Gen, Mgr., 5925 American 

ldg., Cincinnati, Ohio. 





$10 daily easy. Big variety designs. 
4 day service. Perry Photo Novelty Corporation, Section 
18, 360 Bowery, New York. 








Free. Formula Catalog. Laboratories, Boylston 
Building, Chicago, 
Agents—98 cents per hour. Demonstrating and tak- 


E 


orders. No experience necessary. Seibert, a me- 
chanic, made $8.00 first day out, with new patented 
Moore Automatic, Self-Winding Clothes Line and Reel, 
approved by Good Housekeeping; prevents dirt, knots 
and tangles—used indoors or out. Don’t overlook this— 
let us prove it best money maker. Sample Free to 
Workers. | Universal Appliance Company, Dept. 230, 
425 Elm St., Cincinnati, Ohio. 


Big profits. Sell Plate Glass Wind Deflectors, Rear 
View Mirrors, Aluminum Foot Scrapers and 20 nation- 
ally advertised accessories. Car owners, Dealers, Garages 
buy one to gross. Write quick for illustrated catalog 








and agency. prices. Rapid Sales Corporation, 13-D, 
Grand Rapids, Michigan, 
Agents, $60 to $200 a Week, Free Samples. Gold 


Sign Letters for Store and Office windows. 
do it. Big demand. Liberal offer to general agents. 
Metallic Letter Co., 4332 ХМ. Clark St., Chicago. 


Agents, Our soap and toilet article plan із 
wonder; get our free sample case offer. Ho-Ro-Co., 
138 Locust, St. Louis. 


Agents—New Invention. 


Anyone can 


Harper's Ten-Use brush set 
and fibre broom. It sweeps, washes and dries up- 
stairs windows, scrubs and mops floors and does 5 
other things. Big profits; easy seller. Free trial offer. 
Harper Brush Works, Dept. Z, Fairfield, Iowa, 
Agents: Make $75.00 a week selling our strictly All 
Wool made-to-measure suits at $26.50. You collect 
We supply finest 


making features. Tailoring, raincoat and side line men, 
part or full time, get in touch with us immediately. 
543, Goodwear Chicago, Inc., 843 М, 





Build Permanent Business following our Sure Success 
Plan introducing Guaranteed Hosiery and Underwear 
from factory to family. Attractive outfit assures quick 
sales, Large profits. Investigate for yourself. Address 
С & D Company, 37-B Grand Rapids, Michigan. 


Agents Signs for stores and offices—entirely new—- 
$50 week easily made. Chicago Sign System, G 150 
W. Austin Ave., Chicago. 


Men's Shirts—Big sellers—Factory to consumer, $15.00 
daily.  Undersell stores, Complete line. 
to workers. Chicago Shirt Co., 
Chicago. 


Make $25 to $50 week representing Clow's Famous 
Philadelphia Hosiery, direct from mill—for men, 
wcmen, children. Every pair guaranteed. Prices that 
win. Free book ‘‘How to Start’’ tells the story. 
George Clows Company, Desk 27, Philadelphia, Pa. 


350% Profit: Quick, easy seller. Kleanrite, Washes 
Clothes without rubbing. Sample Free. Bestever Prod- 
ucts Co., 1941-FA Irving Park, Chicago. 

Trial Order. Two Each Household Aprons, Kiddle 
Aprons, Bibs and Baby Pants, $2.25 postage prepaid. 
Sell for double, Splendid line rubberized specialties, 
Get details. Agents coining money. C, A. Bresler Com- 
pany, 148 West 23d Street, New York. 


Big money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co.. Dept, 71, East 
Orange, N. J. 








208 S. LaSalle, 115, 

















arn 100 weekly selling—New Auto necessity— 
to avoid glaring headlights. Nothing like it, all auto- 
ists buy on sight. American Reflector Co., Dept. 45, 
Hammond, Ind. 


Live Agents make $10 Day selling Eureka Strainer 
and Splash Preventer for every water faucet. Takes on 
sight. Widely advertised and known. Get details today. 
А, J. Seed Filter Company, 73 Franklin, New York. 


Agents— Big returns, fast office seller; particulars and 
samples free, One Dip Pen Co., 12 Daily Record Bldg., 
Baltimore, Md. 
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————— 
Books 


icians' Examinations: Book of questions and 
with diagrams, symbols, tables, notes and 
for preparation for license. $1.25 by mall. 
:hapiro, 132 West 24th St, New York. 
Books for Adults. Illustrated catalog 4с. 
A & Co. Dept. 11, Owosso, Mich, 
eases, Cause and Natural (innate) Remedy. Book- 
ðc. Money. A. J. Stevens, Wauseon, О 
xology Books only for professional and advanced 
ent readers. Forel, Krafft-Ebing, Kisch, Robie, Ellis, 
ud, Key and other authorities. 
he Modern Book Society, 











Sent in sealed en- 
formerly of New 


уре. Th 
tk City, 4150 Santa Monica Blvd., Los Angeles, Cal. 
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Free Samples | 





acquire a head barber touch and skill in shaving 
James Neary, 18 Ellsworth 8t, Roxbury, 


Free. Upon request I will send you illustrated litera- 
ture describing the following entitled books: Astrology, 
Character-Reading, Clairvoyance, Concentration, Enter- 
tainment, Healing, Hypnotism, Mechanics, Mesmerism, 
Mysticism, Occultism, Personal Magnetism, Salesman- 

Seership, Mediumship, Will, Yogi 
Philosophy, Crystals, etc, А, W. Martens, 
J. О. O., Burlington, Ia. 


Be your own boss, make big money painting Smoke 
Stacks, Flag Poles, etc. Book of instructions sent 
post paid for $2.00. 8, J. Lee, Publisher, 30 N. 
Salle St., Chicago. 

“Bi-Sexual Secrets" with two Classy Art Photo's 25c 
postpatd. Illustrated Folder. Describing Arnola Sex 
sychic 2c. Stamp. Lock Box 411, Roseville, Ohio. 
Book lovers, attention! New books for old. Entire 
Mbraries replaced. Write now. 1, & U. Book Ex- 

change, 110 Riverside Ave., Newark, N. J. 

Books. All kinds. Lists. Higine’s, 82441 Post Street, 

San Francisco. 


5,000 Books for Sale on Occultism, Mysticism, Theos- 
ophy, Hermetic and Rosicrucian Philosophy. The Grail 
Press, 712 G St., №. E., Washington, D. C. List Free. 


Perpetual Motion, by Percy Verance. А history of 
the efforts to discover same from earliest days to the 
present, together with a scientific discussion regard- 
ing the емы у of its ultimate achievement.  Pro- 
fusely illustrated, 357 pages. a ере, $2.00. 

., 305 Fourth St., 


The Enlightenment Specialty 
Edwardsville, Ill. 

“Schemer Magazine." Alliance, Ohio prints big profit 
schemes; one subscriber making $25,0 from three: 
another $10,000 from one. Try your luck; year only 
$1.00; three months, 25c. 


300 Book Bargains on Occultism, Spiritualism, Mind- 
Reading, Clairvoyance, Hypnotism, New Thought, Self- 
Culture, Drugless Healing, Sex Secrets. List, 2c. 
. A. Briggs, Concord, N. H. 

Ecstatic Seer Stigmasee Emmerich. Nativity, Egypt, 
Сапа; 4 books for 20c. Klein Co., Brandon, Minn. 


Back Issues of this and other magazines supplied by 
Boston Magazine Exchange, 107 Mountfort St.. Boston. 


Hypnotism—Banishes disease; controls others; astound- 
ing exhibitions possible. 25 easy lessons $1.00. ‘‘Mind- 
reading" (any distance); simply wonderful, wonderfully 
simple, 30c. Satisfaction guaranteed. Book Catalog 
and ''Hypnotic Wonders” free. Science Institute, ES 
1014 Belmont, Chicago. 
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Business Opportunities 


Salespeople. 
Sells for $1.50. 
Somerville, N. J. 

Be a Detective. Travel, Excellent opportunity. Fas- 
cinating work. Experience unnecessary. Particulars 
free, ПАР American Detective System, 1968 Broad- 





p 























Z 














$1.00 starts you in business. Costs 15c. 
75c Package sent for 4c. Texply Co., 











way, N 

Publish Books, Magazines, etc., $5.00 starts you. 
Samples, suggestions, etc., 30c. 1,000 circulars (250 
words or less) printed and mailed to good prospects 
$5.00. Additional thousand, $3.00. Science Institute, 
ES 1014 Belmont, Chicago. 

Enter a New Business, Earn $3,000 to $6,000 


yearly in professional fees making and fitting a foot 
specialty, openings everywhere with all the trade you 
can attend to; easily learned by any one at home in 
few weeks at small expense; no further capital re- 
quired; no goods to buy; job hunting, soliciting» or 
agency. Address Stephenson Laboratory, 18 Back Bay, 
Boston, Mass.: 


Get Into Business for Yourself! 
ate ‘‘New System Specialty Candy 





Establish and oper- 
Factory” in your 


community. We furnish everything. Money-making 
opportunity unlimited. Either men or women. Candy 
Booklet free. 


W. Hillyer Ragsdale, Drawer 129, 
East Orange, N, J. 

Be Independent. We teach by mail how to manu- 
facture unexcelled Toilet Preparations. Earn while you 
learn. Results guaranteed. articulars free. School of 
Cosmetics, Box L, Omaha, Nebr. 


Dollars yearly in your backyard. No mushroom dope. 
Particulars free. Metz, 313 East 89th, New York. 














Advertise. Country town newspapers. Lists free. 
Pennell Compeny, Covington, Kentucky. 
Join National Institute Inventors. 118 Fulton, New 


York City, strong protective membership society. Will 
secure, develop, manufacture, market patents. Dues 
$10. Booklet free. 





mobiles by new method, 


Co., Avenue D, Decatur, Ill. 


Chemical Expert will furnish formulas 
secrots. All lines. Lists free. W. L, 
Ph.D., 238 Gordon Ave., Syracuse. N. Y. 


Investors and traders.. 


gives 
ree. Dept. 
Topeka, Kansas, 





and trade 
Cummings. 
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GREAT change has come about in the last two 

months. Overnight, the public seems to have 

"gone mad" over Radio. Laymen and others 

who have never paid the slightest attention to 

Radio before, are storming the Radio supply 
houses in a frantic search for Radio instruments, only 
to be disappointed as a rule because there is not enough 
material to satisfy the tremendous demand. There are 
now close to eighty broadcasting stations in the United 
States, new ones being added daily. These stations supply 
free entertainment to the masses and it is estimated that 
there are already over 1,000,000 Radio outfits of every 
sort and description in the United States. 

This art is so new that it would be futile to guess what 
it will be like in ten years to come, but we can make 
certain prophecies that we are sure will be verified. At 
present let us say Newark or Pittsburg is sending out 
some information or entertainment. We sit in our parlor 
and our friends listen to it by means of a loud speaking 
receiver. It may be a dry lecture or some other form of 
entertainment that we do not like. The best we can do 
at present is to turn off a switch which will silence 
the loud-talker. In the future we will not be dependent 
upon just one form of entertainment, but we will be able 
to choose for ourselves as to whether we should have 
jazz, grand opera or a sermon. The present broadcasting 
stations use a wave length of 360 meters. In the future, 
each broadcasting station will have a dozen or more 
laboratories from which different forms of entertainment 
will be sent simultaneously, each on its own wave length. 

For instance, the latest jazz selection may go out on 
360.25 meters; a sermon will be broadcasted at 360.87 
meters; a grand opera selection will go out at 360.50 
meters. In other words, our tuning will be so refined 
that the different variations, differing by less than a frac- 
tion of a meter, will be perfectly distinguished and separ- 
zted by the recipient, and will be reproduced without 
interference at the receiving end. 
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Radio Broadcasting 


In the next few years it will be possible for us to take 
our meals with music, if we choose to do so, and after 
consulting the daily program we will only need to set the 
knob at the prescribed wave length, in order to get the 
form of entertainment desired. 

If we wish, we can set our alarm clock in the morning, 
which in turn will set off the Radio outfit, and instead of 
being disturbed by a harsh alarm bell, our awakening 
will be to any tune that we have selected the night before. 

One of the important things confronting the broadcast- 
ing stations is: How will they be paid for their service? 

This applies particularly to broadcasting stations which 
cannot get indirect results from the sale of Radio ap- 
paratus, use of Radio patents, etc. Of course, some such 
stations, owned by department stores and newspapers, 
will continue broadcasting from the advertising motive. 
but let us say that the Metropolitan Opera Company of 
New York desires to broadcast their entire program. 
They would wish to be paid for the service. It would be 
impossible to force everyone who listens to pay, because 
everyone would listen-in anyway, unless means were found 
to prevent them. Such a means will be found very 
shortly; as a matter of fact one means exists to-day. 

It is very simple. Suppose the Metropolitan Opera 
Company were to make a charge of say $3.00 per month 
for listening in to their broadcast. They would not 
publish in the newspapers or in any other manner the 
wave length on which they would broadcast. Such in- 
formation would be sent by mail to subscribers only. 
After every act the wave length would be changed. Now 
we are all aware that if we do not know at what wave 
length a station is sending, it is difficult to quickly tune 
in. By trial we may succeed, but much of the music would 
be lost during our struggles with the tuning. Most 
people would pay a certain amount for the information, 
which would enable them to listen to the entire entertain- 
meat without having to hunt for a certain wave length. 

H. GERNSBACK. 
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Over 
950,000 
Sold 





No money in advance. Not a cent! Simply make 
your request via the coupon below if you want this 
brand new Oliver Typewriter for five days’ free 
trial in your own home or office. Use this Oliver 
for five days as if it were your own. Type all 
your letters or any other work with it. Put it to 
every conceivable test. Compare it with any $100 
typewriter on the market. Compare it for sim- 
plicity of construction. For beauty of finish. For 
газе of operation. For speed. For neatness of 
work. Then if after five days’ free trial you do not 


priced at $100. 


Famous 
Users of the 


nomical method of distribution, 
with the factory, eliminating all 


Oliver 


FREE TRIAL 


Over a Year 


Send No Money! 


For $55 you can now obtain the 

Save $45 identical Oliver Typewriter formerly 
We are able to save 
you nearly half because of our radically new and eco- 
You now deal direct 
unnecessary sellin 
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T ANTI em. 
The Oliver T pewriter { с 


A Finer Typewriter at a Fair Price 





wish to keep the typewriter for any reason what- 
soever, simply send it back to us and you won't 
be out one cent for the free trial. If, on the other 
hand, you decide that it is the finest typewriter, 
and you wish to keep it, then pay $3 after trial 
and then at the easy rate of only $4 a month. This 
is the open, free trial offer we make to you on 
the Oliver to let you see for yourself that if any 
typewriter is worth $100 it is this splendid, speedy 
Oliver No. 9, our latest model and the finest we 


ever built. | 


THE OLIVER TYPEWRITER COMPANY, 
674 Oliver Typewriter Bldg., Chicago, Ili. 


Oo Ship me a new Oliver Nine for five days’ free inspec- 


expenses. Were it not for this simplified method o ion Н > ais; : 
distribution, we would be compelled to maintain the at die rate em Saas acon Ан якн, n 
Columbia Grapho- $100 price. But this way gives you a standard $100 until fully paid for 
one Co. Oliver, brand new, not second-hand or rebuilt, at about : 
Otis Elevator half the price of any other new, standard typewriter. My. shipping. point 48.55 marae йуз oven pere eee croire se TS 
Company Mail the Coupon Now Thi и 
и is does not place me under any obligation to buy. If І 
i ity Bank Check the coupon now to get the Oliver for five days’ free trial f= ^ А "rigat; 
dr xad in your own home or. office. "Keep Jt or-retumi it Jf you decide choose to raam tae polvera I will ship it back at your 
Boston Elevated to keep it, pay з after trial, then: $4 par ee. Ос retum it expense at the end of five days. 
ri at our expense. f you prefer to have further information ore ; ; ; ; 
Railway Sending fot a FREE TRIAL Oliver, check the coupon. But do one Г] Do not send a machine until I order it. Mail me your 


or the other now and save $45. 


Hart, Schaffner & 
Marx Canadian Price $79 


U. S. Steel Corpo- 
ration 

New York Edison 
Company 

American Bridge 
Company 

National Cloak & 
Suit Co. 





™ OLIVER 


Typewriter Gmpany 


674 Oliver Typewriter Bldg., Chicago, lll. 


book—''The High Cost of Typewriters—The Reason 
and the Remedy,” your de luxe catalog and further infor- 
mation. 
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Pilotless Plane Crosses English 


ILOTLESS airplanes have been 
proposed by various inventors ever 
since the first heavier-than-air 
craft was successfully flown by the 
Wright Brothers, but it was not 

until recently, or February 11th to be exact, 
that a demonstration was given of a re- 
liable mechanical air pilot. This electro- 
mechanical steering device guided a giant 


Channel 


The inventor of this electro-mechanical 
airplane steering device is Mr. George 
Aveline, and in cable dispatches it is stated 
that the main principle of his invention is 
a quicksilver or mercury switch, which 
serves to open and close suitable valves 
connected with a compressed air motor 
system, as the accompanying diagram 
shows, so that as the airplane turns or rises 


wires by means of electro-mechanical 
actuated air valves, as illustrated in the 
diagram. 

A number of automatic, electro-mechan- 
ical airplane pilots have been suggested 
and devised from time to time, many of 
them depending upon the movements of a 
gyroscope or rapidly rotating wheel, with 
which we are all familiar, in the form of 





twin-engined ^ Farman-Goliath airplane апа falls, the mercury, tending to preserve а gyroscopic top. The spinning gyro wheel 
across the English Channel. The great а constant level, short-circuits or open- tends to preserve a fixed plane‘of revolu- 
= ae а з EA T „= 
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At Last an Automatically Stabilized 
Fair Altitude, the Pilot Let Go of the 


~ ~ ~ RECEIVING AIR AS 
PLARE'FHIES ALONG 





lane Has Succeeded in Crossing the English Channel—a Gusty and Very Tricky Passage Indeed. 
ontrols, the Electro- Mechanical Control Device Steering the Plane and its Twelve Passengers, as Well as Compen- 


S 


© 1922 


by Science and Invention 


After Arising to a 


sating for Wind Changes and Air Currents, Long Before the Human Pilot Was Aware of Them. 


bird of the air carried twelve passengers 
besides the pilot. The craft was maneu- 
vered to a height well over 1,000 feet, 
under the guidance of its human pilot, when 
he threw the lever which connected the 
mechanical substitute to the aileron and 
rudder controls. The pilot then put his 
hands in his pockets and removed his feet 
from the control; the airplane with its 
human cargo traveled on for many miles 
steadily, the automatic steering and stabil- 
izing apparatus correcting for air currents 
before the movement became perceptible to 
the human brain. 


Digitized by Goc gle 


circuits two or more sealed-in platinum 
wire electrodes in the glass switch chamber. 
The air necessary for operating the motor- 
controlled cylinders and pistons is obtained 
from a Venturi tube, arranged as shown 
in the diagram, which causes a downward 
air pressure as the plane speeds along at 
80 to 100 miles an hour. The air rushing 
down the pipe leading from the Venturi 
funnel is trapped by means of check- 
valves, and stored in a tank, frora which 
storage tank the necessary pulses of air are 
distributed into the various actuating cyl- 
inders connected with the different control 
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tion as the airship swerves up and down, 
and advantage has been taken by some in- 
ventors of this gyroscope action to arrange 
a series of electrical contacts about the 
spinning gyro, so that when the frame of 
the gyro moves with the airplane body, 
various contacts would be short-circuited 
or opened as the case might be, and a suit- 
able control effected through its agency by 
electro-magnets or compresst air cyl- 
inders, which would raise and lower th« 
horizontal rudders and the ailerons at the 
tips of the wings. The diagram herewith 
(Continued on page 1164) 
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Why Not Double-Deck Subways for the Larger Cities, Like New York, Philadelphia, Boston and Chicago, Where the Traffic Congestion Problems Have Reached 


Unbelievable Proportions? Some Engineers Have Advocated, in New York City for Е 
The Present Writer, However, Has Struck on the Idea of Using Double-Deck 
way System, While it is in Operation, and at a Minimum of E 

Excavating and Shoring Up the 


Avenues. 


ense, Time and Labor. 


the Use of More Subways, Spreading These Alo: 
ubway Cars Which Could be Readily Adapted to the Present Sub- 
The Greater Head Room Required for 

racks, Section by Section, to Prevent the Interruption of Traffic. 


ng the Different 
ese Cars Would Necessitate 


Why Not Double-Deck Subways? 


T the present time the inventor who 
can relieve the shameful conditions 
existing in our great local trans- 
portation arteries will be the man 
of the hour. Take, for instance, 

the subways of New York. It has come to 
a point where a ride becomes a physical 
hardship. If nothing is done to relieve this 
condition, it will, no doubt, affect the popu- 
lation adversely in the next generation. It 
is impossible or impractical today to run 
more than terf-car express trains. Neither 
can we run the trains faster than we do 
now, nor can we run more trains. As the 
city expands, more and more people crush 
into the subways and the hardship becomes 
more pronounced every day. 

I propose a plan that has been thought 
out carefully, which is possible from an en- 
gineering standpoint, and which will imme- 
diately increase the capacity of the present 
subways 100 per cent. The illustration 
which I present herewith explains the idea. 
It simply means double-decking our present 
subway cars, making them similar to our 
buses in use today. By this double-deck- 
ing the carrying capacity of each train 
will be increased exactly 100 per cent. The 
cars, of course, would be almost twice as 
high as they are now, or, to be exact, about 
80 per cent. higher. Physically each of the 
two decks of the new cars would be ex- 
actly like the one deck of today, seats and 
standing room just as at present. There 
would be no stairs connecting the upper 
and lower level of the car. Passengers 
would board the new double car in the 
same manner as they do now. This neces- 
sitates, of course, two platforms, one above 
the other. The upper and the lower 
doors of the new cars would all open 
simultaneously, so that the loading of the 
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upper and the lower level would take place 
at the same time. There is no technical 
difficulty in this. All we need to do is to 
build new platforms directly underneath 
the old ones, and to lower the road-bed of 
the present tracks about six and one-half 
feet. This also presents no engineering 
difficulties to-day, as the entire excavation 
can be done without ever stopping a train. 
The new road-bed would be excavated right 
below the present tracks, which latter would 
be underpinned, the same as our streets 
are underpinned today when we build a new 
subway. Traffic is never interfered with. 

When the new road-bed with the tracks 
and electrical equipment is finished, it will 
take less than a month to knock out the 
remaining portion of the old track bed. 
During that time it would be possible to 
accommodate all the traffic on the present 
local tracks, running the locals as expresses 
southward in the morning, and northward 
in the evening. Anyway the hardship would 
not be any worse than it is today and 
could be endured for a month. Then the 
new cars would be installed and within four 
or five weeks at the most our subways 
would have a doubled capacity. I do not 
think that it would be necessary to use- 
double-deck cars on the local tracks, as a 
study reveals that locals are never very 
busy anyway, even during rush hours. If 
necessary a change to the double-deck cars 
could always be made at any time later. 

It might be thought that such cars would 
be very heavy and cumbersome, but such is 
not the case. Their weight would not be 
more than 25 per cent. above the weight of 
our present cars, which includes the extra 
100 per cent. of passengers that they will 
carry. 
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From the operating standpoint it should 
also be noted that the double-deck cars 
would not cost much more to haul than the 
present ones. There would not be an in- 
crease of 10 per cent., and this should be 
very interesting to our traction companies, 
who would be able to collect more fares 
at practically no expenditure. No extra 
conductors would be absolutely necessary 
for these cars, but extra men would be 
required on the new platforms. 

Contrary to the popular opinion, double- 
deck cars would not be top-heavy because 
so much of the weight would still remain in 
the trucks and motors at the bottom. Guard 
rails could be placed along the track, and 
rollers on the cars. These would serve the 
purpose of preventing the cars from tip- 
ping over while going around curves, 
should their motion become too rapid. 
There is, however, little danger of this, as 
operation of our present buses shows. It 
is an unheard-of occurrence for such a bus 
to tip over, the reason, of course, being 
that the center of gravity is very low. 

A new idea which I term “division of 
rafe: would be possible with the double- 
deck cars. In the evening rush hours the 
upper deck would be unavailable for pas- 
sengers below Forty-second Street. That 
means that passengers entering the train 
at Forty-second Street would find an empty 
train as far as they are concerned. That 
is impossible at present. In the morning 
hours the scheme can be reversed as would 
be found best by actual operation. 

The entire scheme which I propose here 
could be put into operation at once with- 
out trouble within a year’s time, and pro- 
viding sufficient labor were used, quick 
relief could be had for the city. 








Airship “Roma” Falls and Burns Up 


NOTHER terrible catastrophe of 

the air occurred on February 21, 

the day before the nation’s cele- 

bration of Washington's Birth- 

day, when the largest semi-rigid 
airship, "Roma," built in Italy for the 
United States Army, was destroyed with 
a loss of thirty-four of her crew of fifty 
men. The accompanying illustrations show 
in movie fashion, the successive stages of 
this accident. Altho many theories and 
wild stories were circulated and published 
in newspapers directly after the destruc- 
tion of the "Roma," which burnt up after it 
hit the ground, a clean bill of health was 
given the giant ship of the air by Lieuten- 
ant Colonel A. E. Fisher, chief of the 
lighter-than-air service at Langley Field, 
home station of the "Roma," and he stated 
that "there was nothing wrong with the 
craft when she left there on Tuesday on 
what proved to be her last flight." 


Captain Reed said that it was a plaus- 
ible theory to believe, as had been sug- 
gested, that the kite ‘box hung down at 
the tail of the “Roma” so heavily as to 
displace the balance and point the ship into 
the nose dive. 

The facts in the case so far as they can 
be learned, seem to show that the cables 
running | from the pilot's cabin on the 
“Roma,” back to the rudder either snapped 
or else jammed so as to be unworkable, 
and that the rudder being jammed in a cer- 
tain position caused the nose of the airship 
to point groundward, and аз indicated 
by several of the survivors, she could not 
be brought to a level keel, even when 
ballast was thrown overboard, and_ the 
next instant she crashed to the 2,500 
volt feed wires supported on poles. When 
some of the metal work on the airship hit 
these wires, sparks were caused by the 
short- -circuiting of the wires, which un- 
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manned the ill-fated “Roma” survived the 
disaster, including Captain Walter J. Reed, 
chief pilot of the ship, the exact sequence 
of events which precipitated the great gas 
filled bag down on the high tensión 
wires (undoubtedly forming a short-circuit 
and igniting the hydrogen gas as some of 
it mixed with the air thru punctures in 
the envelope of the airship), will never be 
known. Captain Reed, in a statement given 
out the day aíter the accident, as he lay 
at the Public Health Service Hospital, 
stated : 

“I have no idea what caused the acci- 
dent, and I doubt if it will ever be known. 
Of course we have our own theories, but 
we are not certain which is correct. I had 
known that there was trouble with the 
control of the ship, and it was impossible 
to correct it after it was discovered." 

Helium gas is strongly argued for 
and the government severely criticized by 


E BERG ALL ABLAZE. 
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А Few Weeks Ago the World's Greatest Semi-Rigid Airship, the “Кота,” Purchased By the U. S. Government for Army Use from Italy, Became Uncontrolla- 


ble, Due to a Severed or Jammed Rudder Cable and Came to Grief in a Nose Dive. 


Thirty-four of Her Crew of Fifty Men Lost Their Lives. 


It Is Thought 


That the Hydrogen Gas with Which the Airship Was Filled, Mixing with the Air Caught Fire When the Frame of the Giant Airship Struck 2,500 Volt Feed 


Wires Carried on Poles, Which Caused Electric Sparks and in the Next Few Minutes the Massive Craft Was a Seething Inferno. 


It Was Impossible to Res- 


cue Some of the Men Whose Lives Would Undoubtedly Have Been Saved if the Gas Compartments Had Been Filled with the Non-combustible Helium 


There is one question uppermost, per- 
haps, in the minds of many, and that is, 
why the non-inflammable helium gas was 
removed from the “Roma” just a few days 
before the accident, and the dangerous 
hydrogen gas replaced in her gas com- 
partments. One of the reasons given for 
the removal of the helium gas was that it 
was desired to conserve this store of the 
gas, all of the available quantity of which 
was in the "Roma's" "апо зав. Ап- 
other point brought out in the arguments 
at Washington concerning this question, 
was that such a catastrophe would never 
have happened, or, at least, the toll of lives 
would only have been a fraction of those 
killed in the “Roma” disaster, if Congress 
had appropriated sufficient funds for the 
further separation of helium gas, which is 
produced only in the government plants at 
Fort Worth and Petrolia, Texas. 
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doubtedly ignited the hydrogen gas mixing 
with the air, hydrogen itself not being 
explosive. 

The official investigators may talk all 
they like about the great number of lives 
that would have been lost had the 
“Roma” been filled with helium gas instead 
of the inflammable hydrogen gas, but we 
confidently believe that the government 
authorities, including Congress, and the air- 
craft experts and officers in charge, should 
have seen to it long ago that a good stiff 
argument was waged for helium gas, for 
when hydrogen gas is used there is no tell- 
ing what is going to happen to such a 410 
foot long envelope filled with it, whether 
the ship falls or takes a nose dive and 
crashes, or hits electric wires and causes 
a short-circuit, which might have been the 
case in this accident. 


Even tho several of the crew that 
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Gas Instead of Hydrogen, Many Experts Now Believe. 


Lieutenant Clifford A. Tinker, of the 
United States Naval Reserve Force, now 
a consulting engineer in Washington. 
Lieutenant Tinker made the same sugges- 
tion as we have in mind, viz., “That if 
the ‘Roma’ had been filled with helium gas 
there would have been practically no loss 
of lives.” This expert believes that Con- 
gress made a most serious mistake in not 
appropriating sufficient funds to have de- 
veloped ample helium gas for all of the 
dirigibles which the Army or Navy might 
have in use. To quote Lieutenant Tinker 
further, we learn: 

“If the ‘Roma’ had been filled with 
helium instead of hydrogen there would 
have been no explosion and по burning 
of gas. As it was, there was a terrific 
blaze from the burning of more than a 
million cubic feet of аен gas, and 
the bodies were charred to a crisp. 





CLEAR TRACK AHEAD : 
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GLASS TUBE BREAKS, 
AUTOMATICALLY $ЕТТ!! 
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One of the Earliest Automatic 

Train Stops. The Cross Arm Ex- 

tending From the Signal Pole 

Causes the Train to Stop by 

Breaking the Glass Tube, Thus 

Opening the Air Brake System 
and Setting the Brakes 
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One of the Leading Electrical Auto 
Train Stops Is That Employing 
Electro-Magnets Placed in the 
Track. The Moving Engine Coil 
Has a Current Induced in it, 
Which Actuates a Relay Operat- 
ing the Steam and Air Valves 





Mechanical Automatic Train Stop 

in Which a Tripping Device on the 

Track Is Set Manually or Elec- 

trically. The Trip Hits the Air 

Release Valve on the Side of the 

Engine and Causes the Brakes 
to Set 





Several Radio Train Stops Have 

Been Proposed and Tried Out. 

The General Principle Is to Send 

Out a Radio Wave in Case of 

Danger, Causing a Receiving Ap- 

paratus to Operate the Steam and 
Air Brake Valves 





Automatic Train Control 


By 


HE ever growing list of railroad 

collisions, due to careless or sleepy 

engineers running past danger sig- 

nals, and the awful loss of life, so 

stirred public opinion in this coun- 
try in 1920, that Congress was compelled to 
order the Interstate Commerce Commis- 
sion to make the railroads install auto- 
matic train control devices. 

Why wasn’t the order issued at once? 
In compliance with various orders of Con- 
gress since 1906, the commission had spent 
fourteen years investigating, examining and 
reporting on train control devices, they had 
approved about thirty different systems 
that had come up to their requirements 
and specifications, their reports said “Auto- 
matic train control has long since passed 
the experimental stage. In fact no other 
safety devices such аз the automatic 
coupler, the airbrake and the automatic 
block signal were perfected to as high a 
degree as the automatic train control be- 
fore they were either ordered installed or 
were voluntarily adopted,” and that “all 
systems in actual use showed a high degree 
of efficiency.” 

To show the railroads that they had de- 
layed the order as long as possible, and 
anxious to free themselves from all blame, 
the commission in its order says, "We were 
not’ disposed, however, to issue an order 
requiring the installation by any carrier of 
any such device without further investiga- 
tion,” so in November, 1920, they appointed 
a committee which, in June, 1921, made a 
report showing an even greater proportion 
of collisions and loss of life than the aver- 
age. Still the order was delayed. Then in 
December, 1921, a wreck near Philadelphia 
killed 23 persons and injured many others, 
this was evidently the last straw, for re- 
ferring to it they say, “Had there been an 
adequate automatic train control device on 
that road this wreck would not have 
occurred.” 

So on January 11, this year, 1922, the 
Interstate Commerce Commission ordered 
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49 railroads to install automatic train 
control devices on at least one passenger 
engine division (about 100 miles) in some 
busy part of their road before July Ist, 
1924, then apologized by adding, that on or 
before March 15, said roads might show 
cause why said order should not be entered. 
In view of the known opposition and delay 
by railroads, when ordered to install auto- 
matic couplers and other safety devices in 
the past, it seems that no such hint of their 
evading this order should have been given. 

In another part of the order they tell 
the railroads that they will object on ac- 
count of cost, then as if to show the shal- 
lowness of the excuse give data showing 
that in eleven years there had been 16,565 


16,565 collisions in eleven years—3,089 
ersons killed and 43,974 injured, ‘and 

60 millions money loss is the record that 
aroused public sentiment, and made Con- 
gress, in 1920, order the I. C. to com- 
pel railroads to install automatic train 
control devices. 


The order was delayed until January 11, 
this year, and does not become effective 
чаш July, 1924. 

Every day of dela ay; 
e 


averages 5 colli- 
person kill and 15 injured. 

ont influence to prevent delay. Let 

ommission know you know. 


sions, 
uv 


head-end and rear-end collisions (crossing 
collisions not included), resulting in more 
than $26,000,000 damage to railroad prop- 
erty, besides killing 3,089 persons and in- 
juring 43,974. If we average these at 
$5,000 each, it would amount to $235,000,- 
000, a total of $261,000,000 absolute loss, 
which would have provided block signals 
and train control on more than 3,100,000 
miles of track and saved about $300,000,000 
for them in the next ten years. 

Of course the commission knew the 
roads would object on account of cost, that 
was the objection to all the other safety 
devices which are now saving them both 
time and money. This excuse should not 
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be considered for a minute, in view of the 
immense saving in time and money to be 
attained, and the fact that human life and 
the misery caused by injuries cannot be 
measured in cash. 

“We cannot find a satisfactory automatic 
train control device.” That will be the 
universal plea and the one on which they 
will depend most to delay and postpone the 
installation of such apparatus. Some years 
ago when it was thought Congress would 
order train stops installed, the N. Y., H. 
& H., as the goat for all the roads, “offered 
a prize of $10,000 for a satisfactory train 
control device. They showed that they 
were not sincere and have made them- 
selves the laughing stock of present and 
future generations of signal men by im- 
posing conditions that could not then, and 
never can be fulfilled. Although they ac- 
complished their purpose which was to 
postpone the day of train control, they over- 
did it to such an extent that everyone has 
seen the joke ñd it cannot be repeated, 
because some of the systems they rejected 
then, have been in use on other roads for 
years, and are included among those which 
the commission reports "showed a high de- 
gree of efficiency." 

The commission’s requirements and 
specifications set forth in an appendix are 
very simple. They provide among other 
things, that the device shall operate to stop 
a train when the engineer fails to see or 
obey a danger signal, also when any essen- 
tial part of the apparatus breaks or is re- 
moved, or when its energizing power fails; 
that it shall operate in all weather condi- 
tions which permit the operation of trains, 
and must control movement in either di- 
rection, also that none of its parts shall 
be a source of danger to trainmen and 
others, 

Anyone with half‘ an eye can see that 
when 50 railroads all over this country 
begin installing automatic train control de- 
vices, it is going to bring out a lot of in- 

(Continued on page 1163) 











ERA OF SUPER CAVES. 
IN WHICH MEN LIVE IN 
UNDERGROUND GAR - 
DENS OF EDEN 


CRUST 300 MILES >; 
„liquid next the surface! 4 
loses heat, makes a 

«slight dep posit and is 


ШЫ 


“Without Any Imagination at An b ut Simply b by у Geclogice cal 
oon, an 


“That There ү” Now Inside the 


Disappearance of the Moon’s Atmosphere 4 Bome Nature to be Ias ide ^ тими Inside, Along with the Air. 


FACE. WAS COOL ENOUGH | 
displaced КОА ЗЫ FOR WATER TO FORM - 
-BUT BROKE & TURNED | 

BACK TO 


M GAN,LIFE IN THE SEA. MOUNT- 


i ERA OF DROUGHT NW 
f IN WHICH THE WATERS 


W/ ERA OFCAVE. N 
j CITIES IN WHICH MEN 


USE OF LAVA HEAT 
FOR POWER AND 
LIGHT { 


ERA ОРА MILLION 


AND 


` SMOKES.IN WHICH THE 
IMMENSE VOLCANOES 
WERE LAKES OF LAVA 


STEAM, МАМ USED 


ALLTHE COAL AND OIL 


Interior Heat Boiler 
Now 1560Mi. Diameter 


IN THE MOON 


7 AND CENOZOIC TIME 


Moons Diameter 2160 Mi. 
| Once a Small Sun- Now 
MAN 
M THiS 


dM tozo me N 


HED, INVERTEBRA FORMS 
OF LIFE DEVEL: 
AINS WERE FORMED 5 SOON j| TROPICAL VEGETATION 
ERODED, FORMING THE 
RISING Е SINKING, NOW 


E MI. THICK _ anm 50 MI. THIC Ў 





Great 


/ ON THE HE MOON DURING 


“ED, INTHE LATTER PART 
М APPEARED, END OF 


PERIOD ON EARTH 


RA, EQUALS END OF 8? 
fh. ON MOON, BOTH 
Ww, PRESENT TIME. 


© 1922 by Science and Inventio 


и er regis Reasoning From What We See on the Moon's Surface, I Believe," Says the Autho1 
e Earth, Caves and Caverns Such as Those Shown; For the Reason That th 


The Moon's Inhabitants are Therefore Cav 


The Man in the Moon—A Super 


Cave Man 


By C. S. CORRIGAN, C. 


VER since childhood you have 
thought of the Man in the Moon, 
as the picture you imagined you 
saw on the outside; when you look 
thru a telescope facts are revealed, 

the picture vanishes, and you see what is 
often described as a peeled orange studded 
with jewels and draped with strings of 
beads. The jewels are the craters of ex- 
tinct volcanoes, the strings of beads radiat- 
ing from some of them show where rivers 
of lava once flowed; the telescopes also 
show that the smooth floors of ancient 
oceans are dry as deserts, and that there 
is not enough air on the moon to sustain 
life. Scientists have also proved that hav- 
ing no atmosphere to retard them, the 
sun's rays shine hotter on the Moon's sur- 
face than even on the top of Earth's high- 





est mountains, but in the Moon's deepest 
valleys there is only 1/500 as much air as at 
the top of Mt. Everest, so this heat is dis- 
sipated so quickly that even during a two 
weeks' long day, the ground never gets half 
as warm as the ice on the top of Mt. 
Everest, 60* F. below zero; агр а lunar 
night it is as cold as space 459° Е. below 
zero. 

Altho these facts were well known years 
before, Poe looked thru an imaginative tele- 
scope of tremendous power and wrote for 
the New York Sun a wonderful imagi- 
native story of he doings of little men on 
the, Moon, which has been, named by liter- 
ateurs “The Moon Hoax.” 

Now Prof. Pickering of Harvard Uni- 
versity, considering t changes in color 
on the floor of some large lunar craters, 


1114 


E. 


where intermittent signs of water vapo 
appear, has made himself believe tha 
organic life still exists on the Moon. For 
getful of the bright colorings, due to wate 
vapor in rare atmosphere, seen on som 
of Earth’s lofty mountains; he even goe 
so far as to imagine some airless heat re 
tainer and water vapor distributor, right a 
the Moon’s surface, capable of distribut 
ing so much .heat and pry that crop 
grow and ripen in 4 or 5 of our days, so | 
race of human Eskimos on the Moo 
might come out of their huts and farr 


these crater floors, gathering two crops | 
lunar day, on which to live during the tw: 
weeks’ long night. 


It is said that facts are stranger tha: 
fiction, and this is especially true of th 
(Continued on page 1187) 


Doctor HacKensaw’s Secrets 


By CLEMENT FEZANDIÉ 


(Author's Note—If there has been one 

branch of science more neglected than any 
other, it is the science of smells. We have 
microscopes to help the sight, and micro- 
phones and audions to help the hearing, 
ut nothing as yet to help the sense of 
smell. In this story I have endeavored to 
show some of the important uses to which 
a smell-intensifier could be put, for I am 
convinced that when men realise what val- 
uable services such an instrument could 
render, the instrument will not be long in 
forthcoming.) 


ч ‘But I Cannot Pass Over in Silence the Immense Value of the Instrument to the Physician in Dia 


Characteristic Odor. In Female Hysteria, 


nizable Scent of Musk,’ Continued Dr. Hackensaw. 


«“« НАТ do you say you call that 
instrument, Doctor Hacken- 
saw?” 

“This, Mr. Rockett, is what 


I call a Swuper-Nose,” an- 
swered the doctor. 

"A super-nose!” echoed Silas Rockett, 
“what in the world is that?" 

“It’s an instrument for 
smell |” 

The reporter snorted: “Good-night, doc- 
tor!" said he. "Keep your super-nose for 
those that want it. I live in New York 
City in a flat where. somebody cooks cab- 
bage almost every day and limburger 
cheese flourishes on Sundays. I find the 
smells plenty strong enough as it is.. If 
you start to intensify them u can 
Meri the city into a desert, inside of 
a wee 


“Pshaw!” exclaimed Doctor Hacken- 


saw. - Е 
“And even е pleasant odors,” continued 
Silas Rockett, “even they become oppres- 


intensifying 


No. 4—The Super-Nose 


sive if too powerful. I worked for one 
week in a vanilla factory and I found that 
even the delicate odor of vanilla becomes 
sickening when too strong !" 

"True, replied Dr. Hackensaw, "but 
have you ever seen a dog annoyed by a 
strong smell? And yet you will admit that 
the dog's nose is far superior to yours. A 
manure-heap that would make you sick 
would to him be a pleasant odor. So with 
my instrument, I have been surprised to 


find that odors which are intensely disa- 
greeable, often, when highly magnified, be- 


'I Merely Walk Thru 


From? " 


come most pleasing. But that's neither 
here nor there." 

“Tell me, doctor, how you came to think 
of such an instrument ?" 

"Well, I was reflecting upon the con- 
uests which man has made over Nature. 

t the present day man is superior to the 
brutes in every respect but one. In his 
automobile he can run faster than the 
swiftest horse, in his airplane he can fly 
faster than any bird, in his submarine he 
can swim more rapidly than any fish. 
With his telescope he can see further, and 
with his microscope he can see better than 
the animal with the keenest vision, and 
with his microphone and audion he can 
hear better than any known animal. It is 
only in the sense of smell that he is still 
inferior to the lower animals. The scent 
of a dog is far superior to that of a man, 
while we have good evidence to show that 
certain moths can scent their mates at the 
distance of a mile or sol” 

“I see. So you decided to secure for 
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osing Disease. . . . 
for Example, There is a Scent, as of Violets and Pineapple, and in Peritonitis There is an "ug Кесе 


a Hospital and One Sniff at a Patient Tells Me What 


mankind a scent as keen as that of the dog. 
But how did you set about it?” 

"My first attempt," “explained Dr. 
Hackensaw, “was made with а nose- 
trumpet. 1 thought that, just as an car- 
trumpet collected more waves of sound, 
so a nose-trumpet would collect more of 
the odor and so intensify the smell. But 
a few experiments soon convinced me I 
was on the wrong track. The magnifica- 
tion of the smell was too small to be of any 
rcal value." 

“Well?” 





Every Disease Has Its Own 
Disease He is 


“The next thing I tried was improving 
my nose. Under the microscope I care- 
fully dissected the scent glands of the dog 
and the antennz of the moth, hoping, but 
in vain, to learn the secret of their power. 
Next I tried grafting the lining of a dog’s 
nostrils into the nose of one of my assist- 
ants, who for the sake of science con- 
sented to the operation. I tried it on my- 
self, too, but with very slight success.” 

“Good gracious 1” 

“Then I tried condensing smells. I 
placed one drop of scent in a room and 
left it until it had become imper- 
ceptible. Then I gathered the air of 
the room into a cylinder, liquefied 
this air, filtered out the inert liquid and 
thus obtained a concentrated solution of the 
odor. 'This method was much more suc- 
cessful. By its use I can detect the passage 
of a man several hours after he has passed. 
The method is, however, too clumsy and 
cumbersome for practical use. Finally, 

(Continued on page 1191) 





CISTERN OF MELTED SNOW 
FROM ROOF - 56 TONS 


We Do Not Realize, Perhaps, What a Great Pressure a Roof Full of Snow Exerts on the Beams and Trusses, Frequently Causi 
the Theatre Roof in ashingto 


6.5 IN, SHEET OF ICE 
60FT. X GOFT. 
pu „ WEIGHT 56 TONS 


5 FOOT SNOWFALL 





D. C., Recently, When Nearly One Hundred People Lost Their Lives. 
Careless Inspection or Poor orkmanship; Any Опе or All of 
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the Roof to Fall In, as Did 


Improper Design of the Walls and Roof trusses, 


ause of Such a Roof Collapse, Except When a Phenomenal Fall or Drift 


Snow Fall and Roof Fall 


By CHARLES NEVERS HOLMES 


light as air.” Like a thin strand 

of a thick rope, a snow flake is 

not of any consequence by itself. 
But just as in a union of many rope strands 
there is great strength, so in a myriad of 
snow flakes there is great weight. One 
snow flake weighs practically nothing, yet 
countless numbers of snow flakes represent 
an enormous weight, which, in the case of 
the recent heavy snowstorm at Washing- 
ton, D. C., meant disaster and death for 
many of those who were seated beneath the 
roof of the Knickerbocker Motion Picture 
Theatre. 

Of course, a rainfall is heavier than a 
snowfall of the same depth, inasmuch as 
a cubic foot of water weighs nearly 62V 
pounds, whereas a cubic foot of snow varies 
from less than 5 pounds to as much as 32 
pounds. That is, a cubic foot of dry, 
. freshly fallen snow is as light in weight 
as in appearance, but what we call very 
wet snow may be about halí as heavy as 
an equal bulk of water. The snow with 
which we are most familiar—normal snow 
—possesses about 1/10th the weight of 
water, or about 6%4th pounds per cubic 
‘foot. It is not nearly as heavy as frozen 
water or ice, with which we associate it, 
since a cubic foot of ice weighs about 58 
pounds. Accordingly, we can understand 
why an ice-storm is likely to do more dam- 
age to trees and telephone wires than a 
snowstorm. But a snowstorm can be very 
disastrous, particularly, if too much snow 
accumulates upon too weak a roof. 

Fortunately, it is usually snow, and not 
ice, which descends upon our dwellings. 
Nevertheless, during a very heavy snow- 
storm, a tremendous weight falls upon our 


SNOW flake falling slowly and 
softly seems almost like a “trifle 


Google 


streets and homes. According to the 1921 
report of the New York Department of 
Taxes and Assessments, there was in that 
year in the Metropolis a total of about 
437,000 buildings. And, making allow- 
ance for a natural increase in Buildin s 
since that report was published, it is pro 
able that their total number now approxi- 
mates 440,000. Respecting the total roof- 
area of these 440,000 buildings, big and 
little, we may estimate that area at about 
1,300,000,000 square feet. Now, suppose 
there is a snowfall of one foot in depth. 
Such a snowstorm would deposit upon all 
of the roofs in New York City about 
1,300,000,000 cubic feet of snow. If this 
snow werè of the light, dry kind, there 
would be resting an approximate weight 
of four million tons upon all the roofs of 
New York, and, if this snow were to fall 
to a depth of two feet, and if it were twice 
as heavy as the normal, dry kind, then all 
the roofs of the Metropolis would be sus- 
taining an approximate burden of 16 mil- 
lion tons. 

Therefore, owing to the possible danger 
and damage from snowfalls, laws have 
been passed, direçting that roofs shall be 
strong enough to'support the weight of the 
heaviest snowfall. And not only is there 
danger from snowfall, but also from the 
pressure of violent wind. This provision 
against snow and wind varies, of course, 
with the pitch of the roof. If a roof has 
a pitch of 60 degrees, it must be made 
strong enough to sustain a snow and wind 
pressure amounting to 30 pounds per square 
foot; if it has a pitch of 30 degrees, 25 
pounds per square foot; and if it has a 
pitch of only 15 degrees, 20 pounds. In 
the case of the ordinary dwelling house. its 
roof should be strong enough to support a 
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pressure of 30 pounds, altho many inspec- 
tors require mofe than that, indeed, as 
high as 50 or 60 pounds per square foot. 
If a house which has a roof-area of 3600 
square feet, is provided against a pressure 
of 60 pounds per square foot, it would 
take a snowfall of over 9 feet, if the snow 
were light and dry, to break down this roof... 
For example, each square íoot, the slate 
upon a roof weighs 6% pounds, its sheath- 
ing 3 pounds, its rafters 3 pounds, its purl- 
ings 2 pounds, and its truss 3% pounds. 
These materials total a weight of 18 
pounds per square foot, so that a roof con- 
taining 3600 square feet would weigh alto- 
gether almost 33 tons. That is to say, such 
a roof would have to be constructed strong 
enough so that it would not collapse under 
its own weight, and so that it could bear 
an additional snow and wind pressure of 
30 pounds per square foot, or a total addi- 
tional pressure of 54 tons. If this roof hap- 
pened to sustain a weight of snow equal to 
30 pounds per square foot, its total load 
would be 87 tons. 

Thus a heavy snowstorm may so affect 


-a weak roof that it would fall, after the 


storm was almost forgotten. For example, 
shortly after the Knickerbocker Theatre 
disaster, the roof of a freight depot, also 
in Washington, D. C., suddenly collapsed. 
Altho this depot’s slate roof had been prac- 
tically cleared from snow, there is no doubt 
that its collapse was caused by the strain 
imposed by the heavy snowfall. Accord- 
ing to a newspaper account, this depot’s 
roof was 400 feet long by 40 feet wide. 
Therefore, it is evident that it was weak- 
ened so that it collapsed later by its own 
weight of about 18 pounds per square foot 
and the additional weight of the snow, a 
total burden of about 250 tons. 


The Gravity King 


By CLELLAND J. BALL 


LIAS CRAIG, president of the 

American Airplane Co, Inc., 
swung slowly around in his swivel 
chair and faced his secretary who 
had just entered his private office. 

"Well," he growled tersely, "What is it?" 

"There is a messenger outside, sir," the 
secretary replied, "who has a letter which 
ш insists upon delivering to you person- 
ally.” 

“Hmm—— Well, maybe its concerning 
that Lake Arbor deal. Show him in,” and 
Craig turned back to his desk. 

The secretary slipped out quietly and 
almost immediately the door opened and ad- 
mitted a self-possessed young man of about 
twenty-six years. For an instant he paused 
at the door and surveyed the broad back 
and bullet head covered with iron gray hair 
of the man before him. Was it the shadow 
of the cloud that passed over the afternoon 
sun that darkened his eyes, or was it a 
look of bitter hate? But whatever it was 
it was gone almost as soon as it appeared, 
and he advanced with a quick firm step to 
the desk before him, and laid a sealed 
envelope before the president. 

"There's no answer," he said as Craig 
looked up curiously, and before he could 
be, DEED further he was gone. 


uickest messenger I ever saw," 


growled Craig sarcastically to himself, 
wasn't from the Lake Arbor people, 
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either," as he opened the envelope with a 
quick movement of the cutter. Unfolding 
the letter he read with growing afnaze- 
ment the following : 

May 17th, 1940. 


AMERICAN AIRPLANE Co., INC., 
Erias Craic, President, 
City. 
Dear Sr: 


The airplane of the present type is des- 
tined in a few years to be entirely obsolete. 
No doubt you will smile at this statement, 
but I have the proof at hand in my latest 
successful invention—a super airboat which 
cannot fall to the earth, and which should 
АЧА a speed of three hundred miles per 

our. . 

You will be startled to learn that after 
years of intensive experiments, I have 
finally discovered the great principle that 
makes my airboat a success, namely, the 
repulsion of gravitation! 

urther details I cannot discuss in this 
letter. I have written you because of the 
immense capital you and your company 
represent. This capital is needed at pres- 
ent in order to properly place my invention 
before the public. 

I shall be pleased to give you and your 
directors a demonstration with a small 
model tomorrow evening at 9 o’clock at my 
present address. 


Know Was That at That V. 
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You as a business man must realize what 
it will mean to the company that first 
secures manufacturing rights to my ma- 
chine. "A word to the wise——” you 
know. Very sincerely, 


ABRAHAM NORTON. 
77 Oakhurst Ave. . 


Now presidents of large companies are 
accustomed to receiving letters from all 
grades of inventors, most of whom offer 
world revolutionizing inventions which, 
however, revolutionize nothing but the in- 
ventors' pocket books—but Abraham Nor- 
ton—ah, he was a different proposition. 
Appearing in the city a few years before 
the opening of this story, he had already 
produced several small but important and 
successful inventions, and he was known as 
a man of keen intellect and logical mind. 
While Craig did not know the man person- 
ally, he had often heard of him, conse- 
quently he stared dumbfounded at the let- 
ter in his hand for hearsay told him that 
Norton was not the man to say one thing 
and mean another. 

“God!” he breathed, “the repulsion of 
gravitation! Is it possible?” 

Sinking back in his chair his crafty 
brow wrinkled in thought, and his active 
mind swarmed with a thousand pictures. 
What an invention to control exclusively! 

(Continued on page 1178) 
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Looked as if Its Inventor Had at Last Solved 
Minute They Were on Board a Powerful Airship 
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instein On 


O subject is as often mentioned 
and as, little understood, as the 
Einstein theory of relativity. The 
question is being asked every- 
where as to what the new doc- 

trine is—in the counting room, drawing 
room, on the street. 

To illuminate the subject in part a mo- 
tion picture was recently produced and is 
now being shown on the screen under the 
title, Reversibility and Relativity. 

The picture was devised and directed by 
Delmar A. Whitson, a scientist and motion 
picture engineer of Los Angeles, and who 
has been an ardent disciple of Einstein for 
years. A second Einstein picture, on the 
gravitation of light, is now being photo- 
graphed. 

Interest attaches to the production of the 
Einstein picture by reason of the new de- 
mands made upon the art of motion picture 
photography and the difficulties encountered 
in securing some of the effects. The ap- 
parent drawing of a three dimensional 
figure on the screen was easily accom- 
plished by using the method employed in 
producing animated cartoons. 

To represent on the screen the assump- 
tion that an object moving through space 
at a high rate of speed in the direction of 
its length contracts longitudinally required 
mechanical ingenuity and the employment 
of the wizardry of the photographic art. 

What is called a frame in the studios 
was constructed. An oblong plate glass, 


The Latest—The Einstein 
“Movie.” The Two Photos 
at the Right Show How an 
Automobile Shortens, 
to the Time-spee 
Factor in the Einstein Hy- 
pothesis. The Auto Short- 
ens Until It Becomes a 
Line and Then the Reverse 
Action Occurs. 


How Our Earth Would 
Change Its Shape and Be- 
come Elliptical, the Faster 
It Traveled, is Shown in the 
Two Photos at the Right 
Also Taken from the New 
Einstein “Movie.” If You 
Have a Mathematical Turn 
n't Miss It! 


By EDWIN HAYNES 


upon which stars, comets and other celes- 
tial images were depicted, was erected fac- 
ing the position to be occupied by the 
camera. About six inches in front of this 
a second glass plate was set up, upon 
which was sprayed a solution which in pro- 
duction has the effect of interstellar star- 
dust. Anterior to the second plate a trans- 
parent glass plate was erected, in the cen- 
ter of which a hole was drilled to serve as 
a point of attachment for a brass fixture 
having the same lateral dimensions as the 
end of a building brick. To this fixture 
seventy-two bricks were successíully at- 
tached, each brick being slightly shorter 
than its predecessor. 

In taking pictures the middle and pos- 
terior plates were moved in the same direc- 
tion, the one with celestial images on it 
twice as fast as the other; and the anterior 
plate, carrying the brick, was moved in the 
reverse direction at the same speed as that 
of the posterior plate. This movement of 
the three plates produces the illusion of the 
brick rapidly moving through space, an 
effect in itself incidentally an illustration 
of relativity. At brief intervals the camera 
was stopped and a change of bricks made. 
When the seventy-two bricks of varying 
lengths had been photographed in turn, 
the bricks were attached to the holder in 
sequence in reverse order, to illustrate the 
theory carried out to its logical conclusion. 

When thrown upon the screen the brick 
seemingly decreases to a line and pro- 


1117 








gressively increases in length until it at- 
tains its normal longitudinal dimension. 

'The most difficult problem of the under- 
taking was to apply the time-speed theory 
principle to a sphere representing the earth. 
It was necessary to preserve that diameter 
of the sphere which is at right angles to 
the direction of its motion, while the sphere 
contracted in the other direction into a 
gradually decreasing double-convex. <2 

It assists the imagination in contem- 
plating this contraction to conceive of each 
hemisphere as composed of parallel sections 
decreasing in circumference from the verti- 
cal axial line both ways. By contraction 
this hypothetical sphere collapses towards 
the rigid axis, the smaller sections passing 
within the larger. 

Numerous attempts were made to get 
varying degrees of contraction in a rubber 
balloon, subtended inside by a wire hoop at 
its vertical axial line, and enclosed in a 
hermetically sealed glass container, into 
which compressed air was introduced. 

Deflation of the balloon was partly 
achieved by this method, but the air pres- 
sure shattered the glass of the container, 
before the desired degree of deflation was 
attained. Success was finally achieved 
after days of trial by the adoption of an 
entirely new plan. As in most inventions 
the greatest results are usually accom- 
plished by simple devices, the gradual de- 
flation and inflation of the balloon was 

(Continued on page 1156) 


How a Brick Would Shorten - 
as It Traveled Faster and 
Faster Thru Space is Indi- 
cated by Photos at Left, 
from the New Einstein 
“Movie.” The Stars and 
Planets were Painted on 
Movable Glass Screens and 
Different Size Bricks Were 
Successively Photo,raphed. | 








SPIRAL bladed plow, that harrows 

and seeds in one operation, has 

been invented by Mr. L. S. Adams, 

oí Webster Groves, Missouri, who, 

as General Manager of his com- 
pany, is manufacturing these plows, as 
well as a circular stump cutter and a road 
surface leveler. The two first mentioned 
machines are shown herewith. 





This plow is triangular in shape and 
carries nine spiral cutters of a specially 
hardened steel. Each cutter, from the front 
of the plow to the rear, cuts thru a sec- 
tion of earth just missed by the blade in 
front of it. The wheels of the plow are 
placed directly in front of the last cutter, 
and this, plowing the ground the wheels 
pass over, leaves in the wake of the plow 
a swath of plowed and pulverized ground 
twelve feet wide. 

The particular beauty of this plow lies 
in its strength, simplicity of construction 
and the rapidity with which it completes 
the preparation of the ground at one opera- 
tion, by thoroly mixing the soil and vegeta- 
tion. Another beautiful feature of this 
plow is in the perfect control of the depth 
of plowing. By raising or lowering the 
running wheels, the drills may be set at 
any desired depth, as deep as sixteen inches 
if desired, according to the kind of crops 
to be planted each year. In certain parts 
of this country this plow will be of ines- 
timable advantage where the land is in the 


evolutionize Farming 


By E. M. STEVENSON 


Rotary Plow and a 
Stump Cutting Saw 


desired condition for only a very short 
season. By the old method of plowing, it 
has been impossible to plow the ground in 
the dry farming sections before the rains 
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the Most T 
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nable. 


came, and then, having prepared the soil, it 
was necessary to wait until the following 
year for planting, so that the seed could 
get the benefit of the very little rain that 
falls there. With the Adams plow the 
ground may be prepared at any time during 
the dry season, regardless of how hard 
and packed it may be; the plow goes thru 
hard and soft ground alike and pulverizes 
it at the same time, making the ground 
ready for seeding. 

Mr. Adams has found by personal expe- 
rience that nitrogen, the element most diffi- 
cult to get and hold in the soil, is found 
in the roots of the vegetation and by turn- 
ing it over as is done by the present method 
of plowing, this element is found near 
the top of the soil, thus the ground is only 
inoculated with all its nourishing ele- 
ments a few inches in depth. But with the 
Adams plow the ground and vegetation are 
mixed together thoroly, thereby getting an 
absolutely even distribution thru the entire 
depth of plowing. In addition to this a 


new patent feature has been added to this 
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plow enabling seed and fertilizer 
through the drills, so that the 
cperation from plowing to seedi 
at once. 


an endless chain, driven by a 
four cylinder Buda motor and is 


pulled by six horses. 
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Sram and the Soil is compen Turned Over in a Very Efficient Manner 
Al the Steel Screws, Which Are 
1 Connected to an Automobile Engine Mod on the 
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evolved By the Chain and Gears Shown, 
Plow. This Plow 
e Work of Several Teams, 


Saw Shown Above and at the Left, eme One ot 
and Fastest Cutting Devices of this 


‘acter !Imagi 


The Revolving Saw is Passed Under the Stump. 


The stump cutter shown here will be of 
the greatest value in the clearing of land 
in the west and southwest where a practi- 
cal means of getting rid of the enormous 
stumps has been needed for so long. 

This cutter is fitted with a double edged 
band saw blade of stone cutting steel, eight 
inches wide and twelve feet in diameter. 
The saw, originally designed to rotate at 
1,200 R. P. M., and driven by a gasoline 
motor, has been greatly improved, and now 
oscillates a varied number of inches, giving 
the effect of a cross-cut saw. It starts on 
a downward slope, cuts thru the soil, 
thru the stump under ground and will cut 
as deep as thirty inches and thru any kind 
of soil. It cuts in a circular direction, be- 
ing controlled over an arc of 180° above 
and parallel to and underneath the ground. 
It will cut any stump up to eight feet in 
diameter. 

This cutter is very easily pulled around 
and may be either drawn by a small tractor 
or by horses. 
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The Latest Innovation Which is Bound to Please the Amateur Photographer, is a Film Substitute Made of Paper. This Paper Film is Placed in the Camera, 
the Same as the Regular Photographic Film. It May be Loaded in Daylight and Removed in the Same Manner. The Film, When Developed, First Shows 


a Negative View of the Subject. 


It is Then Bleached and the Image is Reversed. The Entire Operation Consumes no More Than Seven Minutes. 


Duplicates 


Are Made by a Special Device, as Shown in the Photo at the Right. 


Photos Direct On Paper 


OR a great many years attempts 

have been made to place substitutes 

for photographic films upon the 

market. These films and plate 

substitutes were at first developed 
as a war necessity, where extreme speed in 
the development of negatives and the 
speedy production of prints became neces- 
sary for military operations. The war 
measures, however, were not available for 
amateur use until recently, when a new 
film was announced, especially designed for 
amateur photographers. 

The new paper film is made basically of 
paper, and is made in both sheet and roll 
forms. This paper is coated with a special 
sensitized solution on one side and the other 
is covered with gelatine. After the pic- 
tures have been taken in the usual way the 
paper film is removed from the camera 
and handled in the same manner as the 
regular celluloid film. It is then taken into 
the darkroom, where the usual method of 
development is proceeded with under ruby 
light; a special developing solution is used. 


. The image that appears in this stage is a 


negative of the original photographed 
objects, and those portions which were per- 


fectly white in the original appear black. 


From this solution the film is removed and 
passed thru water, whereupon it is inserted 
into the bleaching solution. It is left in 
contact with the bleaching agent until all 
trace of the image has disappeared. This 


latter process can be carried on in ordinary . 


daylight, the use of the ruby lamp having 
now been dispensed with. The paper film 
is again rinsed in the water and then passed 
thru a sulphite of soda bath, where the 
yellowish tinge found on the paper is effec- 
tively removed. The final stage of the pro- 
cess is the development of a positive image, 
which according to the solution employed, 
appears in either sepia or black and white. 
The paper film is taken from the last 
solution, placed between two blotters and 
permitted to dry for two or three minutes 
when it may be cut up and mounted in 
the album or reprints of the particular 
picture desired may be made immediately 
by means of an auxiliary device resem- 
bling to a remarkable degree an ordinary 
post-card projector. 

The description of the process may seem 
long and rather difficult, but such is not the 
case. By actual test photographs of the 
staff writer were returned to him thoroly 
dried and completed seven and one-half 


minutes after the camera clicked, and no 
attempt at speeding up the process was 
made. 

The paper film is said to be ten per cent. 
more rapid than the best celluloid film 
now found upon the market. Immediately 
after the paper has been removed from the 
final stage of development it may be torn 
across and the center will be found to be 
perfectly dry. The paper is remarkable fcr 
its tonic values and qualities. Its other 
advantages are its ability to quickly turn 
out a finished print, which work may be 
done by any amateur within ten minutes 
after commencing development; the cut- 
ting down of the darkroom time; cutting 
down expenses decidedly, and the power 
of selecting only those prints which 
are good enough for reprinting without 
even wasting a single sheet of paper. Its 
only drawback is the fact that the right 
side of the object appears on the left side 
of the photo, in other words, the picture 
looks as tho it were viewed thru a mirror. 
This difficulty is corrected in every reprint 
or_enlargement made from the first posi- 
tive. In those instances where only one 
print is desired the paper film holds great 
prospects of becoming widely adopted. 





This “Movie” Shows the Stages Thru Which One of These Paper Films Pass. 


Removing Film From the Camera. 


the Paper Film. Fifth, Clearing With Sulphite of Soda. Here the Paper Becomes Pure White. 
Making Duplicates by Means of an Improvised Post-card Projector. 


One of the Operations is Conducted in a Dark Room. 


oss Google 


1119 


Sixth, Redeveloping, a Positive Image Appears. 
The Entire Stages in the Developing Process Consume no More Than 7 Minutes. 


Reading From Left to Right, We Have, First, Taking of the Pictures. Second, 
Third, Developing—a Negative Image Appears. Fourth, Bleaching—in Which All Trace of the Image is Removed From 


Seventh, 
Only 





Photographs, Known Technically as Photomicrographs, Made Thru the Microscope Shown in Fig. 1. 
Fig. 4, Starch Granules of the Potato. _ Fig. 5, Starch Granules of the Lima Bean. 


Fig. 3, Medium Quality Milk, Showing Fat Globules. 
Fig. 6, Starch Granules Fr 


om Corn. 


Food Adulterants Detected 
Microscopically 


By LEON AUGUSTUS HAUSMAN, PH. D. 


HE growth of microscopic analysis 
of many diverse substances has 
grown during the past decade to 
immense proportions. No longer 
is the microscope solely the instru- 
ment of the zodlogist or botanist, but also 
of the metallurgist and commercial re- 
searcher in general. This is because of 
the ready adaptability of the microscope 
to the examination of the minute structure 
of an object, or to the examination of the 
constituent materials of substances which 
have been finely ground or pulverized. 
Without a microscope it is possible to 
recognize the structural parts of animal 
and plant tissues, and to refer each to its 
original source, only when the tissues are 
in large masses. When these are finely 
ground, however, and mixed together in 
what appear to be 
homogeneous pastes, 
powders or cakes, 
the problem seems to 
be a different one, 
However, even in 
such a сазе we may 
still use the eye as 
the chief criterion if 
its power be aug- 
mented by the instru- 
ment we know as the 
compound micro- 
scope (Fig. 1). Thru 
this powerful instru- 
ment many sub- 
stances can be made 
to reveal the secrets 
of their derivation. 
There are but 
few food substances 
which cannot be 
successfully analyzed 
under the micro- 
scope. These are the 
liquids which in most 
cases demand a 
chemical treatment 
before their constit- 
uents can be accu- 


Fig. 1, A High Power Compound Microscope, With Microscope 
Lamp Which Throws a Beam of Light to the 


How the Microscopist 
is Able to Detect and 
Name Adulterants 
in Alimental 
Substances 


adulterants. Thus one part of turmeric 
has been detected in 448 parts of mustard. 

The methods of micro-analysis of foods 
are in many instances somewhat complex, 
but in general, examinations may be made 
simply by placing minute quantities of the 
substance to be tested on a glass slide, 
covering this with a cover glass, and 
placing it directly on the stage of the mi- 
croscope (see Fig. 1). Sometimes it is 








ub-Stage Mirror, 


Fig. 2, Two Microscopes Fitted with 
a Comparison Ocular. The Large 


stage is lighted by means of a beam from 
the special microscope lamp, reflected up- 
ward by the microscope mirror thru the 
condenser, where its intensity is regulated. 
With such an instrument as that shown 
in Fig. 1 it is possible to secure a magnifi- 
cation of objects as great as 3,000 diam- 
eters. For ordinary analysis, however, 
more moderate powers are sufficient. 

The microscopist who is called upon to 
examine and pronounce upon the constitu- 
ents of a great variety of substances 
must have a fundamental knowledge, at 
least, of botany, zodlogy- and chemistry, 
and must be able to recognize the char- 
acteristics of a great host of animal and 
plant tissues, For micro-analysis means 
simply the recognition, in mixtures, of the 
various particles 
which compose them, 
and the tabulating of 
the sources of all 
these various recog- 
nizable particles. 


Detecting Starch 


One of the most 
important and fre- 
quently encountered 
food substances 15 
starch. It is one of 
the most widely dis- 
tributed elements in 
plant cells. Starch 
exists in the form of 

' granules, and ‘these 
granules are charac- 
teristic, either in 
shape, size or mark- 
ings, or all three, for 
each species of plant. 
They form a very 
valuable set of cri- 
teria for the identifi- 
cation of adulterants 
in food. In Figs. 4, 
5 and 6 are shown 


photographs taken 
thru the microscope, 
and called photomi- 


rately determined. 
Wherever thereexist, 
however, in a food 


and Thence Up Thru the Condenser and Thru the Object on 

the Stage. The Extension Tube is a Convenient Arrangement 

for Obviating the Craning of the Neck Over the Vertical Eye- 
Piece or Ocular. 


Lateral Screw Just Below the Eye- 
Piece Regulates a Scale Within the 
Eye-Piece for Delicate Measure- 


substance particles of 

solid matter, an ex- 

amination under the various powers of the 
microscope, combined in some cases with 
special treatments of mountings, or light- 
ing, will not fail to disclose the nature 
and sources of the constituent materials. 
It is possible to detect in admixtures, for 
example, extremely minute quantities of 
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necessary to bathe the substance in water 
before applying the cover glass, such a 
procedure being known as mounting. 

Oils of various sorts, together with 
xylol, alcohol, chloroform, and other 
liquids, are sometimes used as the mount- 
ing media. The object on the microscope 
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ments of the Objects Under Exam- 


ination. crographs, of three 
common starches. 
These three are shown for the reason that 
they are used, and particularly the starch 
from the potato (Fig. 4), as adulterants in 
many foods. Thus the writer had occasion 
not long ago to examine some water-solu- 
ble cocoa which he found to be almost one- 
third potato starch. 





Fig. 7, Gooseberry Jam, Adulterated with Apple. 


Crystals, and Pollen Grains From Flowers; 
Fig. 2). Fic. 9, Cherry Preserve, Adulterate 
Ri at Starch Boiled, as in Puddings 


eat Starch Baked Dry, 


Ili Testing Milk 


In Fig. 3 we have a photomicrograph 
of milk;'of medium quality, i. e., richness. 
The richness of milk is shown by the pres- 
ence of the fat globules. In milk made 
rich by the addition of cerebral, or other 
thickening substances, the presence of the 
foreign material can be detected at once 
under the microscope. 

.. The question is often asked whether it 
is possible to distinguish between food 
substances which have undergone the 
process of cooking, in various ways. In 
most cases, yes. Heat, moist or dry, 
affects the vegetable or animal tissues in 
characteristic ways, and the identifications 
are merely a matter of observation and 
study. In Figs. 10 and 11, for example, 
are shown wheat starch granules which 
have been cooked as in bread, or boiled 
as in puddings, or dry-baked. Compare 
these with each other, and then with the 
raw granules. These figures were drawn 
from a device which is of great use to 
the micro-analyst, termed the comparison 
ocular (Fig. 2). By means of this ocular, 
or eyepiece, it is possible to bring into 
the same field of view, where they may 
be accurately compared, two objects on 
the stages of two different microscopes. 
In the same area of vision, as shown in 


The Large Ovate Cells Are the Pulp-Cells of the Apple. 
ght, Crystals of Cane Sugar, With Which Honey Is Sometimes Adulterated (as Seen in the 
with Turnip. The Large Ovate Cells Are the Pul 
i ‹ (as Seen in the Comparison Ocular, Fig. 2). 
Without Moisture (as Seen in the Comparison Ocular, Fig. 2). 


Fig. 11, 


the figures, each microscope contributes 
just half of its field. With such a 
device it is easy for the microscopist to 
compare unknown plant or animal tis- 
sues with various tissues which have been 
identified, and whose sources have been 
carefully determined 


Turnip Pulp in Marmalade 


Figs. 7 and 9 show two very common 
means of adulteration often found in pre- 
serves, marmalades, etc., i. е., adulteration 
with apple or turnip pulp. The large, 
globular, or ovate cells of these sub- 
stances can be readily identified without 
previous preparation other than smearing 
the material to be tested evenly and thinly 
over the microscopic slide, and covering 
with the cover glass. 


Honey That Is Not Honey 


Fig. 8 shows the appearance of honey 
under the microscope, with its character- 
istically shaped crystals and included pol- 
len grains from the flowers which the 
bees have visited; and also some crystals 
of cane sugar with which strained honey 
is all too frequently adulterated. The 
sources from which the honey has been 
derived can be accurately determined 
from the pollen grains which it contains, 


Motorship's Good 


Showing 


The difference between 
750 and 3,000 tons is the 
fuel saving effected by the 
new motorship Alba, the 
first British motor pas- 
senger liner, which was 
recently put into the Brit- 
ish and African service. 


Two double-bottomed 
tanks contain the 750 tons 
of oil fuel found necessary 
for the voyage from Liv- 
erpool to West Africa and 
back. A coal-fired steamer 
of similar dimensions, it 
was said by the British 
and African Steam Navi- 
gation Company, which 
put the Alba on the Liver- 
pool-African route, would 
require 3,000 tons of fuel 
in order to obtain the same 
radius of action. 
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4,800. The holds are left 
free for cargo. 
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RESULTS OF OUR VO 


Last December we published a voting coupon and asked our 
readers to vote what articles they liked best, and which ones 
they did not approve of. The voting coupon was used very en- 
thusiastically by many readers, altogether over 80,000 votes 
having been received and classified. We are pleased to publish, 
herewith, the results; the departments are listed in the order of 
Thus, for instance, the “General Department" 
had the largest number of votes, while "Book Reviews" had the 


their preference. 


ШИТ ШИИ 


Inasmuch as the Editor is duty bound to publish what the 
readers want, we are doing just that, and have enlarged with 
this issue those departments which our readers desire to see 
more of, and reduced others, also omitting some departments 
altogether, in which our readers evidently were not interested. 
The departments which we have discontinued are “Home Me- 
chanics,” “Scientific Humor,” and "What To Invent.” 
pended list is in the order of our readers’ preference: 


17. Book Review 
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Cells of the Turnip. 
eft, Wheat Starch 
Fig. 12, Sago Starch, Showing the Characteristic Truncated Ends. 
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Fig. 8, Left, Honey, Showing the Characteristic 


omparison Ocular, 
Fig. 10, Left, Raw Wheat Starch; 
aked, as in Bread and Cake; Right, 


since each species of plant produces, in 
its blossoms, pollen grains of characteristic 
appearance. 

The field of analysis over which the 
use of the microscope can be extended 
by the well-trained scientist is surpris- 
ingly broad, and its boundaries are con- 
stantly widening. Almost without excep- 
tion any substance, save a clear, pure 
liquid, when properly prepared for and 
examined under the microscope, will ren- 
der up the secrets of its original source 
or sources to the observer. 


Furthermore, by the examination of 
accurately-known quantities of a substance 
suspected of containing adulteratives the 
percentages of the various substances 
present can be accurately stated. This 
method was used recently by the writer 
in a series of examinations of samples of 
flours of different sorts, where the starch 
grains could be counted, much after the 
manner in which blood corpuscles are 
counted by the physiologist. 


It may be affirmed, almost without quali- 
fication, that the analysis of many ali- 
mentary substances, as well as of various 
pills and mendicaments (particularly for 
cattle and other domestic animals) is im- 
possible without the aid of the compound 
microscope. 


Chaulmoogra Oil 
and Leprosy 
The U. S. Public Health 


Service has felt it neces- 
sary to prevent the too 
optimistic and extravagant 
claims recently appearing 
in the newspapers in re- 
gard to the curative effects 
of chaulmoogra oil deriv- 
atives on leprosy. While 
the use of the oil and of 
its derivatives has resulted 
in a considerable number 
of apparent cures, it is as 
yet too soon to tell whether 
these will be permanent. 
The ethyl esters of chaul- 
moogra oil the use of 
which has largely sup- 
planted the oil itself, con- 
stitute a most valuable 
agent in the treatment of 
leprosy. In treating young 
persons and those in the 
early stages of the disease, 
the improvement has been 
rapid and striking; in old- 
er persons and older cases 
it is less so. Of the cases 
paroled from the leprosy 
stations in the Hawaiian 
Islands so far about 8 per 
cent. have relapsed and re- 
turned for treatment. 
This was to be expected ; 
and on the whole the re- 
sults have been so favor- 
able as to make treatment 
of the disease hopeful. 
But only time can tell. 
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- Stones That Talk 


By DR. ALFRED GRADENWITZ 


T is no everyday occurrence to have 
to witness a distinctly new electrical 
phenomenon, a phenomenon which 
none of the text books known to the 
writer or to anyone of his readers 

would be able to account for, but which, 
nevertheless, bids fair to revolutionize 
many branches of electrical engineering, 
Radio among the rest. This has today 
been my good fortune, for Dr. K. Rott- 
gardt, Director of the Huth Radio Co. 
of Berlin, had sent me an invitation to his 
lecture on the Johnsen-Rahbek invention 
as developed and applied in actual practice 
by his own firm. 

"When in 1919," the lecturer, after some 
introductory remarks, went on to say, "I 
had been invited by the inventors to come 
to Copenhagen and acquaint myself with 
the new phenomenon, and two gentlemen 
began their demonstration by asking me 
to touch a strip of tin-foil on their door. 
This, after some conceivable hesitation 
(for an electrical engineer in such cases 
always suspects some danger of shock), 
I eventually agreed to do, when, very much 
to my surprise, some hidden voice shouted 
out of the tin-foil: ‘How do you do, Dr. 
Rottgardt. This startling introduction 
sufficed to interest me in the matter and to 
make me expect something unusual.” 

Some short accounts of the fundamental 
phenomenon have, of course, been pub- 
lished already both in this country and 


This Photograph Shows the 
ment, with the Metal Disk Clinging to the Stone 
To the Right, a Cyclindrical 

Kilogram (11 Pound) Weight. 
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he Startling Effects Resulting from the Application 
pp gd f hich Eliminates All 
Electro-Magnetic Action, Is the Possibility of Making a 
etal Sheet “Talk,” as Here Illustrated. 


of the New Electrical Phenomena, 


Tinfoil or 


Fundamental Experi- 


tone Carrying a Five 


Electrical Attraction 
Without Magnet- 
ism or Iron 


abroad, but the many applications which, 
thanks to the co-operation of the Huth 
Co., have been developed to a commercial 
stage, were here, for the first time, made 
known. 

The phenomenon in question was, at 
first, illustrated by some striking experi- 
ments: An ordinary lithographic stone 75 
grams in weight, coated on one of its faces 
with tin-foil was, by means of a thin wire, 
connected up to one of the terminals of an 
electric current, the other terminal commu- 
nicating with a brass plate. A slight con- 
tinuous current was then found to flow 
thru the stone, which, strange to say, would 
firmly cling to the plate, immediately to be 
released, as soon as the circuit was broken. 
The experimenter's own body could, as. well, 
be used as conductor, in the place of the 
wire, thus illustrating the smallness of the 
electric current producing this remarkable 
effect. Moreover, the plate may consist of 
any metal, or even of any non-metallic sub- 
stance, provided that one at least of the 
two materials possesses some trace of elec- 
trical conductivity, which, by the way, it 
may receive by artificial means. It is very 
striking, for example, to witness the mutual 
attraction of two stone slabs. 
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Electrical Action Is Direct, Neither Magnetic nor Static. 


In order to understand this phenomenon 
it will be well to remember that the stone 
and metal plate constitute an electrical 
condenser. Inasmuch as the stone slab -is 
polished as smooth as possible, their dis- 
tance in the case of what seems to be 
actual contact is 1/100 to 1/200 millimeter. 
Now, as the effect of a condenser (or Ley- 
den jar), of course, is the higher as the two 
conductors come closer together, this sys- 
tem is bound to exert exceptional effects. 
Moreover, the arrangement opposes to the 
electrical current a truly enormous resis- 
tance, in one case as much as 20 million 
ohms, that is, a figure so high as to make 
any line resistances appear negligible. It 
will therefore readily be understood that 
the current allowed to pass thru the sys- 
tem should be quite minimal, of the order 
of one millionth ampere. This is how a 
very strong attraction is produced by an 
almost infinitesimal current. 

The phenomenon thus is much more uni- 
versal in its media than is electro-magnet- 
ism, being present with equal intensity in 
any metal, and, it seems, in practically any 
non-metallic substance. Another striking 
advantage is that the electrical energy re- 
quired to sustain a given weight, is in the 
case of the new attraction, 300-500 times 
less than with an electro-magnet. 

Even much stronger effects are obtained 
by using a stone cylinder in the place of a 

(Continued on page 1160) 


The Fundamental Test of the New Electrical Phenomenon Wherein it Was 


Demonstrated that When an Infinitesimal Current Was Passed Thru the Combination of 
aph Stone, Coated on One Side with Tinfoil and Having on its Upper Face a 
isk as Shown, That a Very Strong Attraction Was Manifested Between the Two. 


the Electrical Attraction Between a Brass Disk and a Li 
Stone, by Means of a Chemist's Balance. Right: 
graph Stone and a Metal Ribbon or Sheet With Less Than 
a Weight of 11 Pounds, 


A Stone Cylinder, Usually Litho- 
One-tenth Watt Retaining 
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The Traveling Eye of the Flat Fish 


ECULIAR fish, strongly compressed 
and with a high and flattened body, 
inhabit all waters. Of these the 
flat fish living in the ocean are so 
narrow that they are unable to 

keep themselves upright. They 
are forced to swim on their 
side, and, in this position, they 
rest on the bottom of the sea. 
The side of the body íacing 
upward is usually the right, sel- 
dom the left. But the most 
unique, almost grotesque phe- 
nomenon, is that both eyes are 
found on one side of the body, 
a fact unparalleled in any other 
vertebrates. 

These flat fish, when they 
hatch from the egg, are normal 
and symmetrical in every re- 
spect. They have an eye on 
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Perhaps One of the "n est Freaks 
in All Nature is the Flat Fish Livin, 
in the Ocean, the Eyes of Whic 
Travel Around the Head as the Fish 
Grows Older. When the Flat Fish is 
Жопа, the Eyes Are Normal and 
mmetrical, One on Each Side of the 
E^ ad, But for Various Reasons, Ow- 
ing Principally to the Great Flatness 
of the Fish ana its Difficulty in Swim- 
fing with the Body Edgewise or 
Normal, These Fish Gradually Begin 
to Swim’on Their Side. At the Same 
Time TMYS Go to the Bottom to Rest. 
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each side of the head, and swim 
in an upright position. After a 
few weeks, when the flounder is 
about half an inch in length 
the body becomes broader and 
flatter, and they gradually be- 
gin to swim on their side. At 
the same time they go down 
to the bottom to rest. Oftener 
and for a longer period they 
turn to one and the same side, 
and now, when they are five- 
eighths of an inch in length, the 
eye begins to travel. 

The primary reason for the 
movement of the eye is found 
in the ancestors of the flat fish, 
now extinct, which inhabited 
rocky shores. Here, between 
the clefts of the rocks, they 
found supports for their wide, 
flat bodies. When these fish 
were brought to a level beach 
thru natural agencies, they no 
longer could keep their bodies 
upright. They were forced to 
a horizontal position. When the young 
flat fish lie on their side, the eye facing 
the sand moves to escape the irritating grit. 

This is made possible by an unsymmetri- 
cal growth of the skull. The under eye 
slowly moves toward the forehead, press- 
ing in the still soft cartilaginous bone of 
the head. It sometimes happens that the 
traveling eye remains in this position, due 
to the hardening of the bony tissues. Then 
the eye is visible from both sides. 

The wandering of the eye is especially 
noticeable in those flat fish which develop 
dorsal fins projecting beyond the eyes. 


By DR. E. BADE 


Here the organ moves under the fin to 
the other side. The muscles of the eye be- 


come peculiarly modified by this change of 
situation and this latter disposition charac- 
terizes itself by its extraordinary flexibility. 





Another cause for the movement of the 
eye is found in the fact that at the time 
the fish give up their vertical swimming 
and the body lies on its side, the eye is 
irresistibly drawn to the light, and draws 
the parts in its immediate vicinity around 
with it. In fact the entire front part of the 
head is pulled toward the right, a process 
which is possible as long as the bones of 
the head are still cartilaginous. 

The movement of the eye is produced by 
the muscles of the eye, which exert a pull- 
ing force. This indents the soft bony 


tissues and lifts the eye over obstructions. 
When it has reached its new destination, it 
exerts another pressure which produces the 
eye socket in the still soft tissues. This, 
after hardening, keeps the eye in its new 
position. Especially active in 
this respect is a fold of the skin, 
which follows the eye in its 
movement and aids the muscles 
of the eye. 

Young flat fish are found in 
far greater numbers in the open 
ocean than near the shore, while 
the adults are coast fish, some 
species even seeking fresh wa- 
ters. Everywhere, where the 
waters roll over the soft sands, 
flat fish will be found. If they 
rest on the bottom, they are 


When These Flat Fish Are About % 
of an Inch in Le , the Eyes Bogin 
to TIT Several Successive Stages 
of This Movement of the Eyes Bein 
Shown in the Figures umbere 
From 1 to 6, Reproduced Herewith 
From the Author's Original Drawing. 
The Movement of the Pres E Produced 
by the Muscles of the Е, 
Exert a Pulling Force on С мыса 
Indents the Soft, Pony pae of the 
Young Fish an e Over 
Obstructions. When ich Has eached 
its New Destination, it Exerts Another 
Pressure Which Produces the x * 
Socket in the Still Soft Tissues. 

Lower Photo Shows a Flat Fish otk 

Misplaced Eyes 
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soon covered by the moving 
sands so that only the head and 
the greenish eyes project. It is 
difficult to recognize them in 
this position since the flat body 
and the assumed color resemble 
the surroundings. If one has 
seen these fish burying them- 
selves in the sand it can easily 
be understood how protective 
their peculiar shape is. 

The swimming flat fish move 
closely along the bottom with 
a wavy, undulating movement, 
Here they seek their food, 
which consists of mussels, tiny 
crustaceans, snails and worms. 

The more or less pronounced 
and changeable coloration is es- 
pecially observable in the flat 
fish. Flounders brought into a 
tank whose bottom is covered 
with white and black pebbles 
assume light and dark colored 
angular spots so that they are 
almost invisible. The various colors of the 
skin are found in star-shaped cells which 
contain yellow, red, brown or black pig- 
ments. These cells have the property of 
elongating or contracting, and it is these 
which change the color of the skin. Under 
the action of various stimuli such as pres- 
sure, light, heat, electricity, etc., they 
quickly change their form, sometimes ap- 
pearing as regular spots, at others as 
branching structures which cover the entire 
body. In this phase the color of the skin 
is most prominent. 


What Is One-Rabbit Power 


The speed of the jackrabbit has been 
tested, in a race conducted by the Motor- 
cycle Club of Colorado Springs. It was a 
cross-country run. The теп on the 
motorcycles succeeded in running down 
the rabbits, at the end of five miles. They 
timed the little beasts all the way. 

For the first mile the jackrabbits ran at 
a speed of 50 miles an hour. They cov- 
ered the second mile at 40 miles an hour, 
and then settled down steadily to 35 miles 
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and kept that up until they were over- 
hauled. 

Perhaps the jackrabbit is the swiftest 
creature on four feet — if it may be said 
to run on four feet. The fastest horse 
stands no chance with it. Man can only 
overtake it by the aid of powerful ma- 
chinery. 

The force represented in that jumping 
rabbit is something to wonder at. Many 
a traveler in the West, observing a scared 
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“jack” leaping up a mountainside and 
only touching the high spots, has envied 
him his freedom and power. An ele- 
phant with corresponding energy concen- 
trated’ in his hind legs might jump over 
a mountain. And all the rabbit’s power 
comes from a little green salad stuff. 
Our gas engines burn concentrated fuel. 
The rabbit’s engine is more efficient than 
any of ours. 


Metal-Spraying by Electricity 


By ROBERT С. SHERRETT 


HOW IRON IS ZINC-COATED AND WEATHER-PROOFED 





The U 


Fine cles of Zinc or Other Molten Ме 


Left-Hand Photo Shows a Close-up View of the Schoop Electro-Plating Pistol Which Sprays 
tal, On Metal or Other Objects to Any Desired Thickness. 


Upper Right-Hand Photo Shows Steel Transmission Towers Being Zinc-Coated and Weather-Proofed 
i 


the Metal-Spraying Pistol. 


Lower Left-Hand Photo Shows Portable Outfit for Metil- Spraying 
ее! 


Bridges or Other Structures in Position, While Lower Right-Hand Photo Shows Steel Water 
Buckets Being Lead-Coated With the New Pistol. 


HE electro-pistol of M. U. Schoop, 
a Swiss engineer, is the latest de- 
velopment in metal-spraying proc- 
esses, and is proving a boon in 
numerous departments of industry. 
Just think of it, instead of applying a pro- 
tective coating by electroplating or gal- 
vanizing, this unique apparatus makes it 
possible to shoot minute particles of 
molten metal upon various surfaces and 
thus to build up a veneer which is inti- 
mately bound to the underlying mass. 

This inventor has likewise perfected 
other apparatus for a similar service; but 
these melt the metal by an oxy-acetylene 
flame and then project it by a stream of 
comprest air. However, his desire to deal 
with metals of higher fusing points, and 
to obtain certain technical advantages, in- 
duced him a few years ago to try to fit the 
electric arc to his needs. Step by step he 
has mastered many difficulties, and to-day 
his electro-pistol is widely employed іп 
Europe. 

Electro-metallurgy has proved that any 
metal can be fused in the electric furnace, 
and, what is equally to the point, in any 
desired quantity. Engineer Schoop, there- 
fore, has so adapted the electric arc that 
he can both melt his metals and spray 
them in a manner that prevents objec- 
tionable reactions within his relatively 
miniature apparatus. Not only that, but 
he has ingeniously devised a way to main- 
tain a steady replenishment of new metal 
to be fused by the incandescent arc. 

Knowing, as most of us do, something 
about the magnitude and the operative 
principles of the electric furnace, we nat- 
urally wonder how Mr. Schoop provides 
an unfailing supply of molten metal within 
the compact compass of his electro-pistol. 
Needless to say, he does not use a cruci- 


ble from which the fluid mass can be 
drawn and then sprayed by comprest air. 
He has evolved far simpler and much 
more positive means. He realized that a 
crucible would not do. because trouble 
would be invited if its outlet became 


choked or constricted thru the likely ac- 
Again, it 


cumulation of solidified metal. 
was apparent that there 
would be difficulties if the 
outlet were originally so 
large as to offer passage 
for an undesirable volume 
of molten metal. These 
matters are mentioned 
merely that we may appre- 
ciate how he solved his 
problem. : 

In the  electro-pistol, 
every tendency of the fluid 
metal to heat the surround- 
ing parts of the instrument 
has been effectually checked 
by so controlling the fused 
metal that it cannot come 


in contact with nearby walls — Compressed _ 
or surfaces. Within the 47 /ube---- 


barrel of the pistol is axial- 
ly placed a blowpipe con- 
nected with a comprest-air 
line, and just forward of 
the blowpipe tip the two 
wires of an electric circuit 
are brought close enough 
together to induce arcing. 
These wires are made of 
that metal which the oper- 
ator wishes to spray; and 
they are continually fed 
forward and held the right 
distance apart by an air- 
impelled mechanism. This 
mechanism is driven by a 
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Metal-Sprayin, 
Above. Any 
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The Diagram Above Shows the a Elements of the New Electri 
Pistol Here De S 

etal May be 
Well as Non-metallic Objects 
is Melted By the Electric Arc While a Blast of 





small pneumatic turbine which makes about 
25,000 revolutions a minute. 

The stream of comprest air fulfills a 
two-fold function: it projects and dif- 
fuses the minute particles of melted metal 
with sufficient force to drive them against 
the receiving surface, and the expanding 
air serves, besides, to keep the muzzle of 
the pistol cool and thus to prevent the 
radiation of heat from the arc to the 
frame of the pistol. This latter action is 
one of practical importance, for otherwise 
the pistol would become hot quickly and 
unbearable to the worker. As it is, the 
pistol can be used uninterruptedly. 

The two wires are fed to the pistol from 
separate spools; and the size of the wire 
is determined by the character of the metal 
to be sprayed. Generally, the wires are 
of zinc, aluminum, brass, bronze, iron, 
copper, etc.; but silver, gold, platinum, 
molybdenum, and tungsten in wire form 
can be effectively melted and sprayed by 
the electro-pistol. The speed, with which 
the wire is fused, depends upon its com- 
position and may be at a rate of from 6 
to 16 feet a minute. In spraying zinc, for 
instance, it is possible to cover an area of · 
nearly 11 square feet with a sufficient coat- 
ing of metal in the course of 4 minutes. 
Experience has revealed that such a zinc 
veneer on exposed steel or iron work, un- 
der weather conditions prevailing in Swit- 
zerland, has a life of from 18 to 20 years. 

Besides protecting the metal structure 
of bridges, the under bodies of coal and 
other cars, the transmission towers and 
spreaders of electric systems, etc.. the proc- 
ess is used to copper certain parts of 
porcelain insulators, to cover with brass 
the iron calendar rolls of textile plants, 
to aluminize and copperize the suríaces 
of iron and steel apparatus for chemical 
establishments, and for many other pur- 
poses. In the realm of decorative arts, 
the Schoop method is employed to gild, to 
silver, to bronze, and even to enamel a 
wide variety of commodities. The basic 
substance, upon which the sprayed inate- 
rial is deposited, may be of metal, or it 
may be at wood] textile, plaster or paper. 
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Fortunes from Little Things 


By CHARLES FREDERICK CARTER 


OUR GRANDFATHER'S 


ЖИ RvueBER | 
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MATCH 
DRAWN THRU 
COATED PAPER 
IGNITER 


Our Forefathers Used to Light Fires With a Piece of Flint, Across Which a Piece of Steel Was Struck. An Early Pocket Match Had a Paper Strip 


Wound Around It; Unwrapping the Paper Ex 
Match Being Ignited by Pulling It Downward 


CARDBOARD 
a 


sed the Head, Which Ignited. 


Containing a Chemical Coating. 


PAPER COVER. 


The Third Picture Shows an Accordion Form of Pocket Match, the 
h ] etween the Two Paper Wrappers, Coated at the Bottom With Some Chemical Substance. 
boys in France Had Trouble With European Pocket Matches Made of Thin Paper, 


Our Dough- 


the Match Being Lighted by Pulling It Between a Paper Folder 


AUTOMATIC 


IS PRINTED — ^ND— MACHINE TURNS 
OUT THE STAPLED 
BOOK MATCH COMPLETE 


CARDBOARD 
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CLOSE BOOK 
BEFORE STRIKING 


WIRE BINDING 


STAPLE 


STAGGERED AND 


DIPPED. 


Л THE STORY OF A MODERN BOOK MATCH. 





The Bovk- Match, Which Thousands’ of Smokers Are Using Everywhere Today, Has an Interesting History. The Early Pocket Matches Were Quite 


Unsatisfactory, but They Have Improved Marvelously. 


The Successive Stages in the Making of a Book Match, From the Dipping of the Cardboard Strips 


to the Printing of the Covers, is Shown in the Series of Drawings at the Bottom, Whilé the Upper Row of Pictures Shows the Forerunners of the Modern 


ER capita consumption of matches 

in the United States is 9 per diem, 

amounting to a grand total of 

346,253,212,735 per annum. With 

such an incomprehensible demand 
as this you can readily see that there is a 
handsome profit in giving matches away. 
At least, there is a satisfactory profit for 
the manufacturers of book matches, con- 
stituting somewhere near one-eighth of the 
total, most of which are given free of 
charge to the ultimate consumer. 

The management of a chain of cigar 
stores is willing to pay about $3.00 per 
thousand books, each of which contains 20 
matches, for these little conveniences which 
are handed out free to customers because 
not merely the book cover but each indi- 
vidual match bears an advertisement of the 
cigar stores or one of the company's prod- 
ucts. The customer is satisfied for he gets 
his matches free and in convenient form to 
carry in his pocket, while the cigar com- 
pany certainly ought to be satisfied because 
this form of advertising is about 16 per 
cent. cheaper per thousand circulation than 
an equal sum expended for a page in a 
well known weekly. The advertisement on 
the match book is certain to be seen at 
least twenty times by the smoker, unless 
the user happens to be a blind man, while 
the page in the weekly may be seen by 
him only once. 


Book Match, 


No. 10 Book Matches 


In fact, the advertising value of the book 
match is rated so highly that few are sold 
to ultimate consumers. For, in order to 
meet competition the independent cigar 
dealers are obliged to furnish free matches 
also. But instead of having their own ads 
on the books they are content to purchase 
those bearing advertisements of ready- 
made clothing or other commodities at a 
reduced price. That is, they pay for the 
privilege of circulating advertisements of 
other people. Isn't that fine—for the ad- 
vertiser ? 

All sorts of things are advertised by 
means of book matches. In the last munic- 
ipal election in New York one of the can- 
didates ventured a modest investment in 
this form of advertising and ran away 
ahead of his ticket. 

According to the United States census 
of manufacturers the wholesale value of 
matches produced in 1919 was $15.874.000. 
As nearly as can be ascertained one-eighth 
of this total represented book matches, or 
say $2,000,000 in round numbers. 

Like all other notable inventions the 
book match had a hard struggle to achieve 
commercial success, for it began life with 
no intention of becoming a mere advertis- 
ing novelty ; it wanted to be loved for itself 
alone. 
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Its troubles were inherent in a commod- 
ity in universal use; for pretty much every- 
body who is anybody has taken out a pat- 
ent on a match, a match composition, a 
match making machine, a match box or 
something connected with matches since the 
first patent, and one of the earliest ever 
issued in the United States, No. 68, was 
granted to A. D. Phillips, of Springfield, 
Mass., October 24, 1836, for a phosphorus 
friction match. Not only that, but all 
Europe has been busy since the beginning 
of the nineteenth century trying to produce 
the perfect match. 

Some weird contraptions were patented, 


including some things which may, or may 


not, have led ultimately to the book idea. 
For instance there was a roll of paper 
lapped over at intervals the length oí the 
match. You took hold of one end and 
pulled, whereupon the lap in pulling apart 
brought the match head in contact with 
the igniting substance. Then there was 
an accordion pleated strip of matches held 
together with a rubber band, the match 
being ignited as you pulled it downward 
from under the band. 

A book match in use in Europe during 
the war caused much bad language in the 
American - Expeditionary Force. It was 
the familiar book, but the matches were of 
thin paper. You tore one off and then 

(Continued on page 1158) 





Popular Astronomy | 


By ISABEL M. LEWIS, M. A. | 


N the midst of the densest star-clouds 
of the Milky Way may be seen nu- 
merous dark holes, lanes and rifts 
generally considered: to be, at one 


time, vacant spaces thru which we 
may look into space beyond. The most con- 
spicuous of these is the noted “coal-sack” 


in the southern constellation of Centaurus, 


of which the elder Herschel is said to have 
exclaimed upon viewing it for the first 
time, "Here 1s truly a hole in Heaven!” 

The difficulty found in accounting for 
the presence of such rifts or vacant spaces 
where an absence of stars is least to be 
expected, as well as the sharply defined 
borders of these markings and, in many 
instances, the similarity of form to bright 
nebulæ, has gradually led to the belief that 
such objects are not holes or gaps in the 
star-clouds, but dark nebula, consisting of 
clouds of non-luminous gases or some 
other absorbing medium, that shuts off or 
absorbs the light from stars beyond. Seen 
telescopically many of these objects that 
appear perfectly black without telescopic 
aid are observed to be fairly well filled with 
stars and encroached upon by streamers 
or crossed by narrow bridges of light from 
neighboring star-clouds. Particularly P 
this true of the great dark rift that shar: 
divides the Milky Way into two eiusd 2 
at one-third of its entire length between 
the constellations of Cygnus and Scorpio. 
In such instances the stars lying between 
us and these non-luminous objects are seen 
in projection against these dark back- 
grounds. 

It is not certain whether the great dark 
rift in the Milky Way just mentioned is 





of the U. S. Naval Observatory, Washington. 


Dark Markings in 
the Sky 


a true rift in dense star-clouds or is, like 
the smaller dark markings of the Milky 
Way, a dark, absorbing medium that cuts 
off light from regions beyond. The great 
dark bars and 
streaks that 
cross the Milky 
Way  laterally 
in certain con- 
stellations are 
believed to be 
masses opaque 
to light, and it 
is possible that 
the great rift in 
the Milky Way 
may be similar 
to these in its 
constitution. It 


This Shows a Great 
Nebule in a 
Ead 
G. W. Ritchie vit 
the Two Foot Re- 
flector of the 
Yerkes Observa- 
tory. Note dnos 
Defined Dar 
MarkingEncroach- 
ing Upon Luminous 
Nebule at Bottom 
of Photo; Also Dark 
Nebule to Right 
of Center. 
is а. significant 
fact that many 
of {һе spiral 
nebule show 
this same con- 
bp ep pre- 
enting dark 
г ifts between 
the spiral arms 
and lateral bars 
that are so 
characteristic of 
the structure of 
the Milky Way. 
See photo of 
great nebule 
in Androme- 
da. Spiral ne- 
bule viewed 
edgewise are 
observed to 
be marked 
by a sharply 
defined dark 
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The Black 
Horsein Orion, 
a Very Myste- 
rious Black 
Body Which is 
Believed by 
Scientists to be 
Composed of 
Dust and Other 
Solid Particles 
Floating in 
Space, Obscur- 
ing the Light 
Partof the Neb- 
ulæ Behind it. 
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streak lying 
along their 
peripheries 
as clearl y 
cut as 

black ban d 
or ribbon 
and one is 


forced to the conclusion that here is a 
medium impervious to light that shuts off 
from our view the light from the central 
plane of the spiral and, at the same time, 
deprives the stars within the spiral forma- 
tion and their possible attendant worlds of 
the light from our own stellar group. 

The undoubted presence of this absorbing 
medium surrounding the far-distant spiral 
nebule, which аге possibly island-uni- 
verses, leads us to suspect that our own 
Milky Way, to which the solar system be- 
longs, with its dark rifts and lateral dark 
bars similar to those seen in distant spirals, 
is also surrounded by a dark absorbing 
medium in its central plane that shuts oft 
from our view other stars and star- -5у5- 
tems in the space that lies beyond. 

Within the past few years it has been 
found that our solar system belongs to a 
local group or cluster of stars, one of the 
numerous star-clouds of which the Milky 
Way possibly consists, and that this flat- 
tened, disk-shaped cluster of stars, as well 
as all the gaseous nebule of the Milky 
Way, contains numerous dark nebulz 
and also gaseous nebule of the lumi- 
nous variety. In our local cluster we 
have the Pleiades with their enveloping 
nebulosity which has been shown to be 
illuminated in the vicinity of the stars 
Merope and Maia by the reflection of light 
from these stars rather than by any inher- 
ent light. The vast encompassing nebulz 
of Orion, condensed around the sextruple 
star Theta, in the Sword Handle, has its 
non-luminous as well as its luminous 
branches sharply defined. It is a signifi- 
cant fact that nebulous stars in Orion and 
elsewhere frequently are located at the edge 
of a dark lane or streak that consists ap- 
parently of non-luminous gases. 

In every instance we find that the hot- 
test of all the stars, the helium and hydro- 
gen stars, are associated with nebulosity 
and it was formerly believed that these 
stars were also the youngest stars and 
were being condensed from the nebule 
with which they were associated. 

Since it has been established, however, 
that the order of the evolution of the stars 
is from the red giants, which are never 
associated with nebule, to the helium and 
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One of the Most Wonderful Dark Markings in the ер) Sed А ray, North of 
ote 


Theta Ophiuchi Showing About 13 Degrees of the Sky. 
Photograph by Mr. Barnard 
elescope on Mount Wilson, Calif. 


Shape Dark Marki 
With the Bruce 


to Right of Center. 


hydrogen stars at the crest of stellar de- 
velopment, it appears as if the nebulæ 
were being evolved from the hottest of the 
stars rather than the stars from the nebu- 
læ. We might readily conceive of stars so 
hot that radiation pressure would exceed 
the force of gravitation and drive forth 
from these excessively hot bodies streams 
of luminous matter which might later 
form the non-luminous gases or dust par- 
ticles of the dark nebulæ that are drifting 
thru space in vast clouds. 

It has been calculated that if the great 
nebula in Orion had a density only one- 
millionth of the density of the earth’s at- 
mosphere at sea-level its total mass would 
be so great that it would draw to itself all 
of the stars in its vicinity. Evidently, 
then, the stuff of which the nebule are 
made, whether they are luminous or non- 
luminous, must be in an excessively rare 
state if gaseous, or very finely divided if 
meteoric, or otherwise the total mass of 
each entire nebulous cloud would be so tre- 
mendous that its gravitational effect on 
neighboring bodies in space would tend to 
convert them all into satellites revolving in 
orbits around the nebula as the planets re- 
volve around the sun. 

Dr. A. Pannekoek, of the observatory at 
Leyden, Holland, has recently been making 
some researches in regard to the dark 
nebulz in the direction of the constellation 
of Taurus. He finds that these nebulz аге 
not among the far distant star-clouds of 
the Milky Way, but belong to our own local 
group of stars. From a study of the 
photographs of Wolf and Barnard and 
from other considerations, he comes to the 
conclusion that they are about four times 
more distant than the Hyades in Taurus, or 
about 450 light-years distant from the solar 
system, and that they have a lateral extent 
of 225 light-years. One strongly absorbing 
oblong ornon; he finds, has an extent of 
about 65 by 23 light-years. Dr. Pannekoek 
finds that three small black objects in this 
region, which were catalogued by Prof. E. 


Google 
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Matter in 


E. Barnard, who has made a detailed study 
of dark markings in the sky, have diam- 
eters of 500,000, 40,000 and 30,000 astro- 
nomical units, the astronomical unit being 
the distance from the earth to the sun, or 
93,000,000 miles. Light travels, we recall, 
about 63,000 astronomical units in a year, 
so light would take about six months to 
cross the smallest of these small black 
objects, and over eight years to cross the 
largest. 

Considering these dark nebulz in Taurus 
to be enormous gas-clouds, Dr. Panne- 
koek is led to the conclusion that the total 
mass of the cloud is so great that the solar 
system would be compelled to describe an 
orbit around it in a period of two or three 
million years, owing to the powerful gravi- 
tational attraction of such a mass. Assum- 
ing, however, that these dark nebule 
consist of minute meteoric particles or 
dust-clouds such an enormous mass is not 
obtained. 

It seems impossible in the present state 
of our knowledge to determine the true 
nature of these vast obscuring mediums 
that are floating thru space like great 
cosmic clouds, tho further astronomical 
research may disclose a way. 

The dark or obscuring nebulz, as well 
as the luminous kind, appear to cluster 
along the central plane hi our local disk- 
shaped cluster of stars, as well as along 
the central plane of the Milky Way. They 
vary in size from small black spots to 
vast dark "holes," such as the coal sack 
and great dark bars crossing the Milky 
Way. Certain bright nebulae such as the 
Trifid nebula in Sagittarius are divided by 
dark lanes, and many dark lanes or rifts 
also appear in spiral nebulae. There are 
also the peculiar ring nebule with their 
central stars. Whether the dark inner 
portion of these ring-formed  nebule 
consist of dark nebulous matter or simply 
represent the interior of a luminous 
nebular shell formed in some mysterious 
way about a central star is a matter of 
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This is a p Steet Nebula in Andromeda. Note the Presence of Dark Absorbing. 
the Center as Well as Upper Left-Hand Corner. 
Ritchie with the Two Foot Re 


Photograph by 
ector of the Yerkes Observatory. 3 


conjecture. The central stars frequently 
appear to be variable and the dark interior 
of the ring appears in some instances to be 
faintly illuminated by the central star. 
There are no more unique and puzzling 
objects in the heavens than these ring 
nebule, of which the ring nebula in Lyra 
is the best known example. 

As bearing on the existence of clouds of 
non-luminous gases in space it is a most 
remarkable fact that many nova show in 
their spectra certain lines of calcium in 
the normal position of these lines, whereas 
the lines of other elements are greatly dis- 
torted by the abnormal conditions that exist 
in the atmospheres of these stars. A simi- 
lar effect has been noted in the case of cer- 
tain double-star systems where a displace- 
ment of all other lines in the spectra of the 
two stars exists owing to the orbital mo- 
tions of the stars about their common 
centre of gravity. Why the lines of cal- 
cium should be unaffected in both instances 
when all other lines show the expected dis- 
placement is difficult to explain, unless it 
is assumed that there exists a cloud of 
calcium gas between us and the star that 
throws its absorption lines upon the spec- 
trum of the star as a background. Accord- 
ing to one theory there must be between 
us and the star a dark nebula composed of 
calcium gas that is almost quiescent with 
respect to the rest of the stellar universe, 
and that has no physical connection with 
the star in question. The star, according 
to this theory, simply serves as an indicator 
of the presence of the calcium cloud some- 
where between us and the position in space 
occupied by the star itself. The calcium 
cloud may be in actual distance many light- 
years away from the star under observa- 
tion. According to another theory the 
calcium cloud may have no physical con- 
nection with the star in question, but may 
be in its immediate vicinity or possibly sur- 
rounding it. According to a third theory 
the calcium cloud is physically associated 

(Continued on page 1170) 


MOTOR HINTS 


First Prize $25.00 
PHONEY SPLICE FOOLS AUTO 
THIEF 


Make a break in the ignition wire at 
the most desirable place and cut the insu- 
lation off one wire one-half inch, and off 
the other for one and one-quarter inches. 
Chamfer ends of wires to facilitate easy 
(If the wire is a cable, twist 


operation. 
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4 
This Phoney Electric Cable Splice Fools 'Em. 
When Reversed and Put in Position the Cable 
is Not Continuous. 


Er M. DECIR 


small wires together and solder them, thus 
forming a solid wire.) 

Take a piece of one-quarter inch brass 
rod two and one-quarter inches long and 
drill a hole lengthwise thru the center of 
the same, so that the wire will slip into it 
easily. Cut off a piece of it three-quarters 
of an inch long and saw a slot in the end 
one-half inch deep. Take the one and one- 
half inch piece and likewise make a saw 
cut down in each end five-eighths oí an 
mn deep. Pinch the saw cuts together a 
че. 

To assemble the splice, place a fiber 
washer between the two pieces of brass 
rod, thus insulating one piece from the 
other, and then wind íriction tape over 
them tightly, allowing tape to project over 
ends of brass so that it will appear to have 
been wound on insulation of wire. 

When you leave the car, pull the wires 
out of the splice and reverse them, thus 
breaking the ignition circuit, for the wire 
with the one-half inch end will not be 
long enough to pass thru the three-quarter 
inch piece of brass rod to complete the 
circuit. 

Contributed by 


CHARLES Z. SMITH. 





Second Prize $15.00 


TWO SECRET IGNITION TRICKS 
The illustration, Fig. A, shows how a 
brass screw may be arranged to form a 





Fig. A Shows Secret Circuit-Closer Formed By 
Wood Screw. Fig. B Another Phoney Cable Joint. 
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NOTICE TO CONTRIBUTORS 


INDLY note a change in this contest. 

For the coming months we would 

like to receive from our contributors 
articles on the following subject: 


ELECTRICITY ON THE CAR 


We believe that there are hundreds of 
new electrical ideas that can be incorpo- 
rated in the car that our readers would 
like to know of. What we are particularly 
interested in are novel stunts, new devices, 
new kinks, and new hints made possible by 
the electric current. 


In order to win a prize the first requisite 
is that the device or Te agp be practical. 
The term PRACTICAL will be the keynote 
of this contest. 

You will be more apt to win a prize if 
you will design the device yourself, and 
make a photograph of it, sending the same 
to us. deas are all right, but the reader 
wants to see that the device actually has 
been made, and WORKS. 


The following prizes will be paid: 
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FIRST PRIZE...... $25.00 
SECOND PRIZE...... 15.00 
THIRD  PRIZE...... 10.00 
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All other accepted articles which win no 
rizes will be paid for at the rate of $1.00. 
Each article submitted should not be longer 


E мениин 


than about one hundred to two hundred 
words. 

Address all manuscripts to EDITOR 
"MOTOR HINTS," care of this publica- 
tion. 
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switch for the auto which will fool most 
thieves. This screw can be put anywhere 
on the car. A is the brass screw; B is the 
wire coming thru the holes EE. These 
holes are drilled from the bottom. The wires 
B and C are pulled thru the holes, then a 
knot is put on the end. Put the screw be- 
tween the wires, screw it tight and the 
circuit is closed. One turn to the right 
will open the circuit. 
Contributed by 


J. ARTHUR BREMERMAN. 


Third Prize $10.00 
SECRET “SHORTING” SWITCH 


I.erewith is illustrated an idea that I 
think will make an automobile practically 


4gnifron 
Switch 
Battery 





A "Short-Circuiting" Switch Which Causes the 
Fuse to Blow if a Thief Starts the Car. 


thief-proof. The first thing that a thief or 
anyone else would do to start a car, would 
be to close the ignition switch. As soon as 
this is done, a fuse will blow out under the 
hood or in some other obscure place. 

When the owner leaves the car he throws 
in the short-circuiting switch placed under 
the dashboard or in some other out-of-the- 
way place. In fact this switch can even be 
placed on the front of the dashboard be- 
cause a thief would turn on the ignition 
switch first. Once the fuse blows out, the 
secret switch cannot start the car again 
unless a new fuse is inserted. 

Contributed by 


SIDNEY WEISBERG. 
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THEFT-PROOF VALVE 


This scheme is to drill and tap a hole 
thru the center of the shut-off valve, so 
that a screw inserted into this hole stops 
the flow of gas. When half way out, the 
fiow is free. | 

Contributed by i} 

|D. 


T. HARTLEY HALST 
l 
| 






When Screw is Turned in, “Gas” Line is Blocked. 





HIGH. TENSION COMBINATION 
SWITCH 


The device shown in the illustration can 
be put any place on the car, but preferably 
on the dash or back of it. Each of the 
wires from the distributor is cut and at- 
tached to a terminal on one side of the 
hole; on the other side are terminals with 
wires, each connecting a spark plug. An 
attachment is made containing wires which 
fit each terminal according to the com- 
bination used, so that a complete circuit 
is made for each cylinder corresponding 
to the timing of it. A phoney plug is also 
made that fits the cut-out section. This 
plug has no connecting wires, but should 
have an innocent looking dial on top, a 
clock, meter or gage, for instance, to mis- 
lead the thief. When the owner gets out 
of the car he simply takes out the real 
plug and inserts the false one. 


Contributed by J. J. MAKOVICH. 
To distributor 





To spork plugs 






cs 
[E] T y 
=... 
KE 


} 
Wood switch block 


This High Tension Combination Switch is Sus- 
ceptible of Many Different Designs. 














Practical Chemical Experiments 


By Prof. 


OTASSIUM Hydroxid may be pre- 
pared in the same manner as 
sodium hydroxid. The metal seems 
to take fire as the escaping hydro- 
gen burns. This is due to the great 

energy with which potassium unites with 
oxygen and is evidence of its great chem- 
ical activity, it being the most active of all 
of the metals. The lavender color is the 
characteristic color of the potassium 
flame. Use a very small piece of potas- 
sium. 

Ammonium Hydroxid: This is one of 
the most common and useful of the bases. 
Being a weak base and evaporating rapidly 
it finds many household uses for which 
the stronger sodium and potassium 
hydroxids cannot be used. 

Place in the palm of your hand a small 
quantity of dry ammonium chlorid and 
mix with it an equal quantity of slaked 
lime. Rub the two together vigorously 
and then cautiously smell of the escap- 
ing gas. You will at once recognize it as 
ammonia. Hold in the gas a moistened 
piece of red litmus paper and it will turn 
blue, showing that the gas with water 
forms a base. 

Preparation of Ammonia: Arrange 
apparatus as shown in Figure 1. In the 
flask place a mixture of about 10 grams 
each of ammonia chlorid and slaked lime. 
Heat the flask gently with a small flame 
and collect the gas by downward displace- 
ment of air, i. e., the gas goes up and the 
air goes down. 

When the inverted bottle is full of gas, 
which can be told by holding a piece of 
moist red litmus paper near its mouth 
and noting the blue color, immediately 
thrust it mouth downward in a basin of 
water. Because of the great solubility of 
ammonia, the water will begin to rise and 
will soon fill the bottle. 

A Fountain in a Vacuum: A beautiful 
and very striking demonstration of the 
great solubility of ammonia as well as its 
basic properties can be shown in the fol- 
lowing way. 
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Top Left to Right: 


б Preparation of Sodium Chloride by The 
Neutralization of Sodium Hydroxide With 
Hydrochloric Acid. 
Preparation of Chemically Pure Sodium 
Chloride. Note Inverted Funnel at End 
of Delivery Tube. 

Pouring Sodium Sulphate Solution Into a 
Solution of Barium Chloride, Thus Pre- 
cipitating a Salt. 

Left: Metallic Sodium Burns With Great 
Brilliancy in Chlorine Gas, the Union of the 
Two, Forms Sodium Chloride. 
Right: Preparation of Metallic Sulphides 
by Precipitation With Hydrogen Sulphide 
Gas Generated in the Kipp Generator. 


r э» SPREE BT PF EES PASS 





Arrange apparatus as shown in Figure 2. 
It may be found more convenient to pre- 
pare the ammonia gas by heating a strong 
solution of household ammonia than to 
use a mixture of ammonium chlorid and 
slaked lime, altho that may be done. In 
the small medicine dropper thrust in the 
2-holed stopper of the inverted flask -place 
a little water. In the glass jar below 
place a strong solution of litmus, i. e. 
water deeply colored with litmus. Then 
add two or three drops of strong sulfuric 
acid so as to give a red color to the water 
in the jar. 

Now heat the flask of ammonia water 
and fill the inverted flask with it. Quickly 
insert the stopper in the inverted flask 
and inject into it the water in the med- 
icine dropper.  Immedéately the gas 
will begin to be absorbed by this small 
quantity of water and the diminished 
pressure resulting will draw water thru 
the glass tube from the jar below. This 
will come with a rush when it reaches the 
top of the tube and will immediately turn 
to a deep blue in the flask above. The 
change of color is of course due to the 
fact that ammonia water is a base and 
neutralizes the acid. 

The Test for an Ammonium Salt: Evi- 
dently the test for an ammonium salt is to 
heat it with a base and see if ammonia 
gas is given off. In a test tube place a 
pinch of any ammonium salt, the sultate 
or chlorid for example. Cover this with 
a solution of sodium hydroxid and heat 
the tube carefully. In the escaping vapor 
hold a piece of moist red litmus paper. 
It will immediately turn blue. For the 
sodium hydroxid, potassium  hydroxid 
may be substituted. 


SALTS AND THEIR PROPERTIES 


In the articles immediately preceding this 
we have dealt with acids and bases, the 
fundamental substances from which salts 
are made. To one unacquainted with chem- 
istry a salt is simply the familiar sodium 
chlorid, commonly called just "salt" But 
to the chemist salts are many in number and 
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of various types. Of course most people 
know something of the properties and uses of 
Epsom Salt, or simply "salts," as they are 
called. But very few think of blue vitriol, 
baking soda, soap, water glass, washing 
soda, saltpeter, alum, asbestos, plaster of 
Paris, and a host of other no less impor- 
tant and familiar substances as belonging 
to this same class of chemical compounds. 

Preparation of a Typical Salt: There аге 
a number of general methods for the prep- 
aration of salts. For our illustration we 
shall take sodium chlorid and in the fol- 
lowing paragraphs describe its prepara- 
tion by each of the important methods. 

Direct Union: Where possible the sim- 
plest method for the preparation of any 
compound is by direct union of the con- 
stituent elements. By methods already de- 
scribed in this series of articles prepare a 
bottle of chlorine gas. (You must, of 
course, remember that this gas is poisonous 
and experiment with it under a hood or in 
a good draft.) Cover the bottle with a 
glass plate and set it aside. Then cut a 
piece of metallic sodium the size of a pea, 
carefully remove the adhering kerosene 
with a filter paper and place the sodium in 
the bowl of a deflagrating spoon half 
filled with sand. 

Now heat the deflagrating spoon very 
strongly in the flame of the Bunsen burner 
and thrust it quickly into the bottle of 
chlorine. The sodium will take fire and 
burn in the chlorine with great brilliancy. 
Here we have an illustration of combus- 
tion in which no oxygen takes part. 

The inside of the bottle will be covered 
with a layer of white sodium chlorid. 
Taste it and you will find that it is iden- 
tical with common salt. It is a remark- 
able fact that from a very bright and 
active metal on the one hand and a poison- 
ous gas on the other we obtain a substance 
essential to life. 

Neutralization: The most general 
method for preparing any salt is by the 
combination of its acid and base. Place 
10 cc. of a moderately strong solution of 
sodium hydroxid in an evaporating dish. 
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Put beside it upon the desk pieces of red 
and blue litmus paper. Dipping a clean 
glass rod into the solution, touch it to each 
kind of test paper. Of course the red lit- 


mus paper will turn blue and the blue will 
be unchanged. 





Now add slowly and with constant stir- 
ting hydrochloric acid until upon touching 
the glass rod to the test paper the red will 
no longer turn blue. The neutralization or 
end point has now been passed. So taking 
the sodium hydroxide bottle add base drop 
by drop until upon stirring you find that 
the solution obtained will neither turn red 
litmus blue пог blue litmus red. The 
neutralization point has then been reached. 
Dipping the glass rod into the solution, 
place a drop of it on the end of your 
tongue. The characteristic taste of sodium 
chloride will be at once noted. 

Evaporate the neutralized solution and a 
residue of solid sodium chloride will be 
obtained. 

Precipitation: Although sodium chlo- 
ride, since it is soluble, cannot itself be 
precipitated, yet it may be formed in con- 
ee with the precipitation of another 
salt. 

Prepare a solution of sodium sulfate, 
using 7.1 grams of the uncrystallized salt 
or 16.1 grams of the crystallized salt to 
100 cc. of water. Prepare a solution of 
barium chloride by dissolving 6.1 grams of 
the crystallized salt in 100 cc. of water. 

Place 10 cc. of the sodium sulfate solu- 
tion in an evaporating dish and heat. over a 
Bunsen burner. Then add an equal volume 
of barium chloride solution, stir and allow 
the mixture to stand for a few minutes. A 
white precipitate of barium sulfate, one 
of the most insoluble compounds in inor- 
ganic chemistry, will form. Filter and 
catch the filtrate in a clean beaker. If it 
is not clear pass it through the filter 
again. 

Place a drop of the filtrate on your 
tongue and note that you have sodium chlo- 
ride in solution. As the barium sulfate 
precipitates, sodium chloride is at the same 
time left in solution and can be obtained 
by evaporation. 

Preparation Using Volatility of One 
Product: Place 2 grams of sodium car- 
bonate in an evaporating dish and add 
slowly with constant stirring dilute hydro- 
chloric acid as long as there is any efferves- 
cence. Taste of the solution and you will 
again discover that sodium chloride has 
been formed. 

These are the typical methods for pre- 
paring all salts. It will be observed that 
in the method of precipitation a second salt, 
barium sulfate, was formed, and this is a 
frequent method of procedure. Many 
salts are insoluble and may thus be pre- 
cipitated. 

General Precipitation: Arrange a gener- 
ator as shown in Figure 1. In it place 
some lumps of ferrous sulfide and thru the 
thistle tube pour dilute sulfuric acid. If 
the action does not proceed vigorously add 
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a little concentrated acid. Very shortly 
you will observe the characteristic odor of 
hydrogen sulfide. 


Have at hand a test tube 


nd 


Fig. 1 at Left 
Illustrates 
the Triple Bulb 
Kipp Gas Gen- 
erator and the 
Ordinary 
Home - Made 
Hydrogen Gas 
Generator 
Either of 
Which May be 
Used in Pro- 
ducing Hydro- 
gen Sulphide. 


eximi mannm ' 


Fig. 2. Ap- 
paratus is 
Shown at Right 
Set up in the 
" Laboratory, for 
the Prepara- 
tion of Chemi- 
cally Pure 
Sodium  Chlo- 
ride. This Ac- 
tion is Effected 
by Heating 
Sodium Carbo- 
nate and Hy- 
drochloric Acid 
Over a Bunsen 

Flame. 


Jo Test lube ; 
Rack” 


rack containing test tubes with solutions 
of lead nitrate, copper sulfate, cadmium 
nitrate, mercuric nitrate, arsenic trichlo- 
ride, antimony trichloride and stannous 
chloride. 

Place the end of the delivery tube into 
the first test tube and allow the gas to 
bubble thru the solution. Immediately a 
heavy black precipitate of lead sulfide will 
form. Rinse the delivery tube off each time 
and pass the gas in turn thru the various 
metallic solutions. In each case a sulfide 
will be formed, the color of which is char- 
acteristic. These salts may be separated 
by filtration. 

As we shall see a little later when we 
come to take up systematic qualitative 
analysis, this precipitation of metallic sul- 
fides with hydrogen sulfide is of very great 
importance. For generating hydrogen sul- 
fide and always having it on tap, a Kipp 
generator is highly desirable. 

Precipitation of Sulfates: Place in test 
tubes solutions of barium, strontium and 
lead nitrates and add to each a solution of 
sodium sulfate. White precipitates of the 
sulfates of these metals will appear. 

In like manner a number of chlorides, 
carbonates and phosphates may be pre- 
cipitated. 






Saturated--~ 
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Ammonia 
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"Marble & HCI for СЙ? 
Fig. 3. Apparatus Set u 


for the Preparation of 

Sodium Bicarbonate (Common Baki Soda). 

Marble Particles Are Acted Upon by Hydrochloric 

Acid in the Larger Flask, Carbon Dioxide Gas 

Passing Over into the Beaker Containing a Solution 

of Sodium Chloride and Strong Ammonia. Sodium 
Bicarbonate is Formed. 


Classification of Salts: There are three 
general classes of salts—normal, acid and 
basic. The normal and acid salts аге the 
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more important. A normal salt is a neu- 
tral salt. All of the salts so far prepared 
are normal salts. They will not turn red 
litmus blue nor blue litmus red. They are 
the result of the complete neutralization 
of acids and bases. Ап acid salt, on the 
other hand, has all the properties of an 
acid as well as those of a salt. 

Dissolve a little cream of tartar in a test 
tube of water and test it with litmus. Mix 
a little of the dry salt with dry sodium 
bicarbonate, or baking soda, and add 
water. The vigorous action and the effer- 
vescence of carbon dioxide show the pres- 
ence of an acid. This combination is, of 
course, baking powder. Cream of tartar 
is an acid salt obtained from the inside of 
wine casks. 

йога of an Acid Salt: Prepare а 
1 to 5 solution of sulfuric acid by pouring 
very slowly and with constant stirring 20 
сс. of concentrated sulfuric acid into 100 
сс. of water. Then dissolve 20 grams of 
potassium hydroxide in 100 cc. of water. 
Allow the solutions to cool. 

Place in a beaker 25 cc. of the dilute 
sulfuric acid and exactly neutralize it with 
the potassium hydroxide, using litmus 
paper as before to determine the end point. 
Then evaporate the solution to one-third its 
criginal volume and set it aside to crys- 
tallize. 

Again exactly neutralize 25 cc. of the 
acid and then add 25 cc. more of the dilute 
sulfuric acid. Evaporate this to one-third 
of its volume and set it aside to crystallize. 

When the solutions have thoroly cooled 
and the crystals have formed, pour off the 
remaining solution and dry and examine the 
crystals. You will observe that the crystals 
do not appear to be of the same substance. 
Dissolve a little of each in water and test 
with litmus paper. One gives a neutral 
reaction and the other an acid reaction. 
In the second case not enough base was 
used to neutralize all of the acid. Just 
half of it was neutralized, the second half 
entering into combination with the salt 
upon crystallization. This formed potas- 
sium acid sulfate. 

Hydrolysis Action of Salts: Many salts, 
although perfectly normal in their method 
of formation and in their formulae, never- 
theless give either an acid or a basic reac- 
tion. 

Action of Copper Sulfate: Place а strip 
of sheet zinc in a test tube of copper sul- 
fate solution. The zinc will, of course, re- 
place the copper, but you will also observe 
the evolution of a multitude of bubbles. 

(Continued on page 1162) 





Garden Windmill Keeps Birds Away 


By DR. E. BADE 





Nailing the Windmill Supporting 
Frame Together. 


HAMMERING windmill is in- 

structive because it is based upon 

one of the five simple machines 

of the physicist—the screw, and it 

is useful in the garden because it 
will keep all birds away from the fruit 
trees by its noise, when it is placed among 
the branches. 

A small garden windmill can be made 
from a piece of tin and a few strips of 
wood. The wood is used for the frame 
which consists of four slats, each seven 


Fitting the Noise-producing 
Hammers in the Guide Bar. 


inches Jong and three inches wide. These 
strips, before they are nailed together, 
receive two holes which will later hold the 
shaft of the wheel. The shaft is eight 
inches long and has two projecting wires 
(staples) fastened to it. These engage 
two hammers when the shaft is turned. 

The hammers are made from wood and 
are balanced on a nail fastened to a block 
which is nailed to a larger board seven 
inches long and five inches wide, and this 
in turn is fastened to the frame. 


Screwing the Propeller Blade to the Shaft т» Windmill Complete. 


of the Garden Windmill. 


One of 
the Hammers is About to Drop on 
the Sounding Board. 


The wheel, which is made from thin 
tin, is six inches in diameter, and is firmly 
fastened to the shaft by a screw. A tail 
must now be made from a board % inch 
thick and 10 inches long. It is three 
inches wide in front and six inches wide 
in the rear. If two holes are now bored 
into the two lower horizontal bars and if 
a round stick is loosely placed in it so 
that it can turn easily, the mill will always 
face the wind. 


Keeping Your Telephone Receivers "Alive" 


INCE the sensitivity of permanent 
magnet type telephone receivers de- 
pends to a large extent upon the 
strength of the permanent magnetic 
field in the core, it is desirable to 

prevent this field from decreasing in value 
thruout its life. The influence of this fac- 
tor upon the sensitivity of a telephone re- 
ceiver is of even greater importance, as 
the receiver grows older and the magnet- 
ism has naturally decreased to some ex- 
tent. Any loss of flux then results in even 
a greater decrease in sensitivity. 


The first method tried by the writer 
was to bring the receiver, with diaphragm 
removed, up and near enough to a sensitive 
compass to cause a deflection of the needle 
from the natural north and south position 
of about 45 degrees. The receiver termi- 
nals were then connected at random to a 
battery of two or three dry cells and the 
terminal which was connected to the posi- 
tive pole when the deflection of the com- 
pass needle was increased still further from 
the north and south position, was marked 
as “positive” simply by tying a string to it. 
By this method the correct direction of 
current flow through 75-ohm receivers was 
readily determined, but the results with a 
pair of 2,000-ohm ‘radio receivers were in- 
consistent. A more reliable method was 
therefore needed, and the one that sug- 
gested itself is here described. 

As shown in the accompanying diagram, 
a millivoltmeter, a milliammeter, or the 
element of any d’Arsonval type instrument, 
or even a galvanometer (USE CARE) is 
connected at random to the receiver termi- 
nals. When the diaphragm or keeper is 
quickly removed and the meter shows a 
small momentary deflection in the reverse 
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This Hook-up Shows How 
a Millivoltmeter or Milli- 
ammeter May be Con- 
nected to the Terminals of | 
a Telephone or (Radio 

Receiver, in Order to 
Determine, By Moving the 
Diaphragm or a Piece of 
Iron To and From the Pole-Pieces, Which Terminals 
the Positive and Negative Wires From a Battery 
Should be Connected to,in Order to'Preserve'the Life 
of the Permanent Steel Magnet in Such Receivers. 


HEEL HIE HEEL ELLA ELLA EIE LETRA ELA тать 


CASH FOR ARTICLES 


Beginni with the present issue of SCI- 
ENCE AND INVENTION, we have made a 
considerable change in the editorial policy, 
thanks to the thousands of votes which our 
readers gave us on the ballots published some 
time ago in this journal, in deference to which 
we are herewith enlarging the “Constructor”, 
as well as the “How-To-Make-It” and the 
“Wrinkles” sections. We pay well for arti- 
cles of various kinds, and constructor and 
similar articles do not have to be accompanied 
by finished mechanical drawings, but clear 
pencil or pen and ink sketches will do; the 
manuscript or text of the article being type- 
written if possible. Sketches should always 
be made on separate sheets and never on 
same pages as the story. All sorts of elote 

mechanical devices are of interest 
to us, so long as they are new and novel. 
Thus a wide field of opportunity is opened u; 
to everyone. Address all manuscripts an 
drawings to Editor, SCIENCE AND IN- 
VENTION. 


OR 
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direction, the receiver terminal then соп- 
nected to the positive meter terminal should 
be marked as “positive” and should always 
be connected to the positive pole of the 
battery with which the receiver is used. 
By this method the correct directions of 
current flow through the 75-ohm receivers 
previously mentioned were again deter- 
mined and were found to agree in every 
instance with the determinations made with 
à compass. 

This method is based on Lenz's law, 
which states that any change in the value 
of the flux threading a coil sets up an 
electromotive force in the coil and causes 
a current to flow if the circuit is closed, 
which tends to oppose the flux change. 
When the diaphragm or keeper is quickly 
removed, as explained above, the flux is 
decreased, due to the removal of a quite 
permeable component of the flux path and 
the current which flows tends to prevent 
this slight momentary demagnetization. 
This, therefore, is the direction in which 
a direct current should always flow 
through the windings. 

It is not considered necessary to mark 
the terminals of Baldwin telephone receiv- 
ers, because the current through the wind- 
ings of these receivers does not exert an 
appreciable effect upon the permanent mag- 
netic flux. Extremely loud signals should 
be guarded against because of the delicate 
mounting of the armature in this type of 
receiver. 

Some of the leading manufacturers are 
now marking their receivers to insure the 
proper direction of current flow. Cer- 
tainly no precaution which can be taken 
as easily as this to preserve your "me- 
chanical ears' ' ought be TAM 
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Practical Telephonics 


By HENRY JOHNSTONE 


HE technical periodicals nowadays 
are pretty well filled up with radio 
diagrams and stories, and we do 
not héar very much about the prac- 
tical everyday things which are 
often very important to us; the author of 
the present article has thought that a few 
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Fig. 1. 


Two Telephone Receivers With or Without a Battery. d 
Diagram C Shows Wiring for Series Telephone Instrument With Call Bell and 


Telephone Hook-Up. 







Diagram A Shows Simple Telephone Circuit for Both Talki 


ceiver and then holding it to your ear to 
listen. When a battery comprising a few 
dry cells is used in such a telephone cir- 
cuit, the polarity may have to be reversed, 
or the terminals of the phones changed 
around until best results are obtained, as 
actual experience will dictate. 
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Diagram B Shows Simple and Efficient Series 


Ringing Button. 


practical diagrams and hints on how to 
connect telephones, including the loud- 
speaking phones and dictagraphs, might 
prove of interest. The loud-speaking telc- 
phone circuits here described will often 
prove valuable where the radio telephone re- 
ceiving set is located in an out-of-the-way 
part of the house, and the radiophone talk 
is to be relayed to another room or an- 
other floor. The loud-speaking telephone 
is also useful in transmitting phonograph 
music to other rooms or floors of a house, 
and the author has used all of the arrange- 
ments here described with excellent success 
at different times. 

A few simple circuits of interest to the 
velephone experimenter are shown in Fig. 
1. At "A", Fig. 1, is a circuit composed of 
bell wire or other insulated conductor, or 
even with one wire and an carth return, 
employing two ordinary Bell type tele- 
phone receivers. A battery may or may 
not be used and the receivers are used as 
transmitters alsó; first talking to the re- 


7 STATION A 
18 





== Ground 


and Receiving, Which Comprises 


At Fig. 1 “В” a simple series telephone 
circuit is outlined, and one of the wires 
may be eliminated by using a ground re- 
turn, connecting one of the line wires at 
either instrument to the water pipe or to a 
metal plate buried in the ground, as shown 
at G and G. This simple circuit, compris- 
ing two standard microphones or trans- 
mitters and two 75 ohm receivers, will talk 
over a goodly distance, the longer the cir- 
cuit the greater the number of dry cells 
you will have to use. Ordinarily, in house 
circuits, or where the run is not over 100 
feet, two to four dry cells will suffice. A 
switch may be placed in the circuit at 
either -end, or only at one end. This series 
circuit talks very well indeed, as you will 
find, and no induction coils are needed to 
boost the voltage of the talking current 
for ordinary distances. A complete cabi- 
net circuit for a series telephone set with 
double-contact push button for ringing 
the bell at the opposite station, together 
with automotic hook switch, on which the 
receiver is hung when thru talking, is out- 
lined at Fig. 1, "C." The double-contact 
push button can be made from а: у ordi- 
nary button by simply adding a top con- 
tact spring, which normally keeps the cir- 
cuit closed thru the bell when the hook 
switch is depressed by the weight of the 
receiver hanging on it. The hook switch 
itself may also be home-made, ог else 
picked up at a second-hand electrical shop 
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Fig. 2. It is Frequently Desirable to Have Ordinary House and Garage Telephones to Ring Auto- 


maticall 
Which 
This. Two Insulated Contact Springs 


When the Receiver is Lifted From the Hook, the Same as the Commercial Telephones to 
e Are Accustomed, and This Diagram Shows a Special Circuit Arrangement Whic 
Are ced Above and Below the Receiver Hook, These Springs 


Will do 


Being Opened and Closed Alternately By the Fibre Block Mounted on the Receiver Hook. 





Fig. 3. Complete Wiring Diagram for Four Intercommunicating House Telephones Operating on a 


Single Common Battery, 


ch is Used for Both Ringing and Talking Circuits. In this System Two More 
Wires than the Number of Stations is Required in the Cable of Bell Wires Connecti: 


the Instruments. 


To Call a Certain Station, the Switch is Moved to the Proper Number, and the Calling Button Depressed, 
Which Rings the Desired Party’s Bell, 
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for a song, as may also the telephone trans- 
mitter and the receiver, a considerable 
quantity of army telephone apparatus being 
available now at bargain prices in many 
cities. 


Automatic Ringing Battery Telephone 


With the simple house telephone operat- 
ing on a few dry cells, the party wanted 
has to be called by pressing on the push 
button, as becomes evident from the dia- 
gram, Fig. 1, “C.” The author once 
worked out a handy automatic calling 
scheme which rings the other party’s bell 
when you lift the receiver from the hook, 
the same as when using the regular Bell 
telephone system, and this diagram is re- 
produced at Fig. 2. All that is required 
beyond the usual hook switch and its con- 
tacts are two sets of extra contact springs 
arranged as shown, which are opened and 
closed by two fibre strips or blocks resting 
in two slots cut on either side of the hook 
switch lever. For ordinary work these 
contact springs, which are held between 
fiber washers so as to be insulated from 
one another, need not have silver, platinum 
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or tungsten points, but it is preferable to 
use small silver contact points at the ends 
of the springs, or else purchase hook 
switch springs having such silver points on 
them already. These may be picked up 
from some old telephone apparatus, or else 
from a telephone supply company. In some 
cases your local Wire Chief at the tele- 
phone exchange can fix up your wants. 


Intercommunicating Battery Phone 
System 


It is often desirable to connect more 
than two telephone instruments on a sys- 
tem in the house or else between house 
and garage, et cetera, and Fig. 3 shows 
one of the best methods of doing this, as 
well as the internal connections of the tele- 
phone instrument itself. The cabinet cir- 
cuit shown is for a telephone set containing 
an induction coil with primary and sec- 
ondary connected to the talking and re- 
ceiving circuits, but a simple series tele- 
phone set of the type shown at Fig. 1 
"C," may be used equally as well, of 
course. 

In the intercommunicating telephone sys- 
tem here shown, there is required in the 
cable of bell wires connecting the stations, 
two more wires than there are telephones. 
Thus a six wire cable is necessary for four 
stations, an eight wire cable for six sta- 
tions, a fourteen wire cable for twelve 
stations, etc. 

To call party No. 4 on this system from 
station No. 1 for example, the multiple 
point switch lever is changed to contact 
No. 4. Instrument No. 1 is now ready to 
call party 4, and this is done by pushing 
the button of the double contact push. Any 
other party on the system is called in the 
same way, i. e., the party switch is turned 
to the corresponding number desired, the 
calling button depressed, the telephone re- 
ceiver removed from the hook, and con- 
versation carried on. 

The system here shown in Fig. 3 is very 
commendable for a number of reasons, one 
of them being that the ringing and talk- 
ing battery of four to six dry cells is cen- 
tralized and may be placed in the base- 
ment or cellar. It can be connected to the 
common ringing and common battery wires 
(marked CR and CB in the diagram), any- 
where along the cable, but preferably in 
the center of the system if the total length 
of the cable is very great so as to mini- 
mize and equalize the voltage drop along 
the circuits. Telephones suitable for use 
in this system can be purchased on the 
market for about $3.00 apiece, or they may 
be assembled using 75 ohm watch case re- 
ceivers, standard microphones selling any- 
where from 75c. to $1.25, together with 
a buzzer or bell worth about 40c. or less, 
a double contact push button and a multiple 
point switch, together with switch hook, 
which latter three items should not cost 
more than $1.25. 
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The cable is made up of several lengths 
of wax insulated bell wire bound together 
with friction tape at intervals, or else 
wrapped the entire length with black fric- 
tion tape, to make a really good job. Much 
time will be saved in hooking up the appa- 
ratus correctly by using different colored 
wire for each number, such as red for No. 
1 wire; green for No. 2, red and white for 
No. 3, etc. The practical telephone man 
will not care if the wires are all of the 
same color, however, and will quickly as- 
certain his correct wire numbers at each 
station by testing with a buzzer or tele- 
phone set, the particular wire in each 
instance being grounded for example, thru 
a battery to the water or steam pipe sys- 
tem. Then by connecting one wire of the 
buzzer or bell to the nearest water or 
steam pipe at the particular station which 
he is testing out at the moment, and touch- 
ing each of the wires one after another, 
he will know that he has No. 4 wire for 
example, if the bell rings, because the 
battery at the master testing station 
(usually in the cellar), is connected to the 
water pipe and to the end of No. 4 wire 
in the cable, as previously arranged, either 
by himself or his assistant. If two people 
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All of the Apparatus May 


and a Cheap Watch Case Receiver Having a Bobbin Wound to Four 


to Five Ohms Resistance Does the Trick, Together With a Flashlight Battery, a Rheostat, and a Sensitive 


Microphone. 


Google 


It is Best in Most Cases to Purchase a “‘Dictagraph’” Microphone. 


E Ohm Receiver 







! Fig. 4. 
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Carbon 
Grains 


Loud Talking Telephones Are 
Useful in Relaying Phonograph Music to a 
Distant Room and Also for Relaying Radio- 
phone Music and Concerts From One Floor 
to Another, Etc. The Secret of the Loud- 
Speaking telephone System Lies Mostly in 
the Receiver, Which is Wound to Have a 
Resistance of About Four or Five Ohms. 


“Yoke 


make the test, then a telephone is useful 
to call back the numbers as found to the 
man at the master station. 


Loud-Talking Telephone 


Loud-speaking telephones are frequently 
very useful, and the electrical and radio 
bug can rig up one of these outfits him- 
self at small cost. The author has used 
the scheme here shown, with a standard 
microphone, such as used in regular tele- 
phone experiments, the principal novelty or 
change in the usual apparatus employed, 
being that the telephone receiver has a 
resistance of about four ohms or slightly 
more. This receiver was made from a 
regular watch case type model, but the per- 
manent steel magnet was removed, and 
after stripping the fine 75 ohm winding off 
of the bobbin of the single soft iron core, 
it was rewound with No. 22 wire. The 
exact gauge of wire that should be used, 
will vary somewhat with the dimensions 
of the bobbin, but a little experimenting 
or calculation with the aid of a wire table, 
will give you the results you are after. 
The secret of the loud-talking telephone is 
similar to that of a dictagraph, and lies in 
the use of a heavier current thru the re- 
ceiver than is the case in the normal tele- 
phone instrument. A tin horn or else a 
wooden one about sixteen inches long will 
give good results, and Fig 4 “B” shows 
how the horn may be fastened into a hole 
bored thru a piece of wood, also a simple 
wooden block for supporting the telephone 
receiver tightly against the opening at the 
base of the horn. It is desirable usually to 
place a piece of thin felt between the re- 
ceiver and, the board supporting the horn, 
so as to make this joint good and tight. 
The receiver is retained in place by four 
nails, the heads of which are cut off after 
being driven in place. 

Fig. 4 "C" shows the elements of a sim- 
ple loud-speaking telephone receiver with 
its soft iron core. At Fig. 4 "D" is shown 
a type of low resistance phone which has 
been used successfully by one concern, the 
soft iron core being made up of lamina- 
tions or punchings, which the amateur 
could, of course, imitate with а pair of 


- 


om 
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snips and a sheet of stovepipe iron, or what 
is sometimes called Russian sheet iron, 
procurable from any tinsmiths. . The cen- 
tral pole measures about one-quarter inch 
square, while the end poles have a cross 
section of one-half this value. The yoke 
has a cross section of one-quarter inch 
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‘Microphone 
6 f? from 
Fiano 


by one-quarter inch also. The bobbin 
made of two fibre disks on a piece of very 
thin fibre tube, all glued together, is wound 
with heavy insulated magnet wire to give 
a resistance of four to six ohms. The 
pole pieces should be carefully filed off and 
trued up in line, the distance separating 
them from the shéet iron diafram of the 
watch case receiver being about 1/32 inch. 

For those who care to experiment in 
making their own microphones, a diagram 
is given at Fig. 4 “E” showing the general 
arrangement of a good microphone of the 
sensitive type. The diafram may be of 
tin, ferrotype, iron or mica, and thin fibre 
or hard rubber have been used as well as 
tightly stretched silk, celluloid, etc. Mica 
is one of the best materials for diaframs 
in either microphones or receivers. The 
main thing to learn about home-made 
microphones, is to forget the old how-to- 
make-it books, which tell you to take one 
nice looking chunk of old arc lamp carbon 
and pound it up into fine particles; the 
writer learned long ago that this makes 
about the worst microphone imaginable. If 
you want results spend a few cents and buy 
some honest-to-goodness polished carbon 
granules. Electrical or telephone supply 
companies will sell you the right size, and 
it is advisable also to purchase the pol- 
ished carbon buttons for the front and 
back electrodes of the microphone, but 
these may be made by the amateur, or even 
salvaged from some old telephone appa- 
ratus, which has been discarded. One of the 
electrodes may be of brass and the front 
one of carbon. A piece of very thin felt 
is placed behind the carbon button in some 
microphones before the latter is riveted 
to the tin or mica diafram. The inner end 
of the rivet rests in a little depression in 
the face of the carbon. The same is true 
of the rivet or screw if one is used in the 
rear electrode. The diameter:of the tin 
or mica diafram should be about two and 
one-quarter inches, which is the standard 
size for practically all telephone apparatus. 
The diameter of the carbon disks may be 
three-quarter inch, and the space between 
them about one-sixteenth inch, or a little 
more, which is to be filled with carbon 
grains. Before placing the carbon grains 
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rains should not be handled with the 
ngers, but with a piece of creased paper 
or else with a small spoon. The adjust- 
ment of the distance between the elec- 
trodes and the quantity of carbon grains 
may prove a little difficult, but once you 
find the right adjustment, the instru- 
ment will work very 
nicely. 

With a loud-talk- 
ing telephone of the 
type shown at Fig. 
4, the number of dry 
cells to be used will 
depend upon the 
length of the circuit, 
but for circuits not 
exceeding 40 to 50 
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Fig. 6. The Upper Шиз- 
tration Shows Arrange- 
ment of Microphone and 
Best_ Position in Front 
of Open Case of the 


The Lower Diagram 
Shows Several Good Po- 
sitions for Transmitting 
Phonograph Music Over 
a “Loud-Talker” Circuit. 
The Microphone May be 
Placed at Positions 1 or2 
with Doors Sh 
Arranged at 3 with Stylus 
Lever Attached Directly 
to the Center of the 
Microphone Diafram; or 
it May be Placed in the 
Focus of a Bowl or Basin 
a Few Feet From the 
Phonograph 
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Tin Basin or \ 
Wood Bow! 


feet in length, about four to six cells will 
usually be sufficient. It is desirable to 
place a ten ohm rheostat in series with the 
circuit as shown, to regulate the strength 
of the current and to eliminate frying 
noises, 


Dictagraph or Detectiphone 


The so-called dictagraph is used very 
extensively nowadays by detectives for lis- 
tening to a conversation in a room by 
secreting the sensitive microphone behind 
a picture frame or other piece of furniture, 
and wiring it up by hidden wire con- 
ductors to another room in which there is 
a stenographer or detective. It will be 
found that fair experimental results are 
obtainable by using an ordinary microphone. 
A similar receiver to that constructed for 
the loud-talking phone, has been employed 
by the writer very successfully, using a 
head-band to hold it against the ear. A 
two or three cell flashlight battery will 
usually supply all of the current necessary 
and it is a very good idea to place a ten 
ohm adjustable rheostat in series with the 
circuit as shown, together with the switch. 
In my case, the dictagraph outfit is placed 
in a cigar box, a suitable compartment be- 
ing made from cigar box wood to hold the 


‘Receiver 


Fig. 7. This Simple Telephone Scheme Frequently Proves V 
е! 


battery and rheostat. A head band was 
made from some thin steel wire. Now 
that you have the cabinet, the rheostat, the 
battery and the low resistance receiver, 
which is every bit as good as the one sup- 
plied with the regular dictagraph sets, you 
can make a first-class outfit of your little 
set by spending a few dollars for a good 
sensitive dictagraph microphone, such as 
the Boissonnault t The writer is using 
this circuit for a dictagraph outfit at pres- 
ent with fine results, the microphone being 
one of those supplied with instruments to 
aid the deaf, and which costs about $5.00. 
There are many different applications for 
dictagraphs and loud-speaking telephones. 
At Fig. 6 a novel application is shown 
where phonograph music was successfully 
transmitted to a room on another floor. 
The microphone of the loud-talking outfit 
shown in diagram Fig. 4, was placed inside 
the wooden amplifying horn of the phono- 
graph, and the doors of the instrument 
closed. This gave very good results. 
Other positions for the microphone are 
shown at 1, 3 and 4. The position 3 calls 
for a combination microphone and repro- 
ducer, the stylus or phonograph needle 
holder and lever system are attached di- 
rectly to the center of the microphone dia- 
fram, An arrangement which was found to 
give very clear reproduction without the 
usual harshness or rattling, caused by 
sounds in the amplifying chamber, is posi- 
tion 4, where the microphone is placed in 
the focus of a wooden chopping bowl or 
tin basin, this arrangement being tried at 
distances of one to two feet from the o 
doors of the phonograph. In transmitting 
piano music via the loud-speaking tele- 
phone, the best results were obtained in 
one case, when the microphone was placed 
about six feet from the piano strings, with 
the front lid of the piano raised, as shown 
in Fig. 6. In this case the microphone 
was supported by rubber bands in the cen- 
ter of a cigar box, which latter acted as 
a partial sound collector and resonator. 
ig. 7 shows how two telephone receiv- 
ers of the 75 ohm watch case or standard 
Bell type, and two microphones may be 
used to relay an incoming call from a 
standard telephone company instrument, 
on which they, the company, will not toler- 
ate any attachments or wire connections. 
The regular company's receiver rests on 
two blocks having notches cut to fit it, 
and fits firmly against a piece of felt 
around an opening in the upright board, to 
the rear side of which is your experimen- 
tal microphone, strapped or clamped in 
place. This microphone is connected with 
one of the 75 ohm telephone receivers, to- 
gether with battery of two or three dry 
cells, as here shown. Both circuits may 
usually be employed with a common bat- 
tery, but if they do not work well, use a 
separate battery for each circuit. 





Handy, Especially When an Incoming 


hone Message is to be Relayed to a Sick Room, Etc. The Tele hone Com 's Instrument is Not 
Wired Up or Attached to А the Receiver Simply Resi ona Wooden Block Up Against 
elo: 


i i for them b 
in place, a pocket is formed for the y diy. he Receiver Si 


binding a piece of thin felt around the rear the Microphone as Shown, a nging to Your Set is Sna Over the 
: ; Mouth of Their Mi hone by Means of Wire or S Brass Clips, as Shown in the Lower Part 
disk electrode, as becomes evident from оғ the Picture. Two Wate Case Receivers of Good ality and Two ‘Microphones Are Necessary. 


the diagram, Fig. 4 “E.” The carbon If This Circuit Does Not Work Well With a Common Battery, Two Separate Batteries May be Used. 
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This department will award the following monthly prizes: 


The pur 


the most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded, 
rize, and for the third best a prize of $5.00. The article need not be 
rawings. Use only one side of sheet. Make sketches on separate sheets. 


idea submitted a qose of $15.00 is awarded; 
very elaborate, and rough sketches are sufficient. 


for the second best idea a $10.00 
We will make the mechanical 





First prize, $15.00; second prize, $10.00; third prize, $5.00. {oa 
se of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for 


For the best 











FIRST PRIZE, $15.00 


Automatic Blow-Pipe 


A blow-pipe being necessary, I con- 
structed the apparatus here shown, which 





This Automatic Blow-Pipe Gives a Good Hot 


Flame for Soldering or Heating Glass Without 
m to Blow Thru a Tube With Your Mouth or 
esorting to a Foot-Operated Bellows. 


gave very good results. A small tin can 
was half filled with alcohol. A bent piece 
of copper tubing was first soldered to the 
screw top of the can. After the cap with 
tube was in place the can was placed in a 
water or sand bath and the entire arrange- 
ment was placed on a tripod over a Bunsen 
flame. An alcohol torch held a little dis- 
tance away furnished the heat for the blow- 
pipe work and the alcoholic vapor from 
the generator being directed toward the 
flame, burned, developing tremendous heat. 


Contributed by DOUGLAS TOUGH. 
SECOND PRIZE, $10.00 


Simple Mercury Vacuum Pump 
Sometime ago I had several small Geiss- 
ler tubes which I wanted to exhaust, but 
having neither the means to purchase a 
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ee A 
A Simple Mercury Yacuum Pump for Exhausting 
Geissler Tibes or Other Apparatus. 


viatizes Google 


vacuum pump or the apparatus to build one 
I constructed the device here shown that 
answered the purpose admirably. An ordi- 
nary glass tube curved as shown in the 
illustration was connected at one end to a 
container of mercury by means of a heavy 
rubber tube. A small opening in the elbow 
was connected to the tube to be exhausted 
and some mercury was poured into the 
trap-like arrangement in the glass tube. 
by lifting the mercury container higher 
than the glass tube the mercury flowed out 
at the trap opening. On lowering the con- 
tainer again air from the tube to be ex- 
hausted separated the mercury column. 
Repeated liftings and lowerings of the 
container resulted finally in an almost in- 
finitesimal break in the mercury column, 
after which the vacuum tube was sealed 
off and found to be exhausted fairly well. 


Contributed by C. S. CIERPIK. 
THIRD PRIZE, $5.00 


How to Make an Electric Beater 
The beater proper or dasher is a sepa- 
rate piece, so it can be cleaned. 
. Referring to the diagram a wooden disk 
is fastened to a 3&-inch pipe by means of 
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A Fan Motor is Employed to Drive This Egg 

Beater by Means of a Friction Wheel. The Ver- 

tical Shaft is Mounted in Ball Bearings Preferably, 
to Reduce the Friction Losses. 


a stout wire passing thru it and the pipe. 
The outer, lower surface of the wooded 
disk should be shaped to fit the pulley of 
the motor. Because of the end thrust, due 
to the upward push of the motor, a ball 
bearing should be used. The diagram 
shows how this is constructed by boring a 
hole in the oak block into which a washer 
fits. The balls are ordinary steel balls 
such as used in the ball bearings of bicy- 
cles. The shaft is kept from dropping, 
when the motor is removed, by a cotter 
pin inserted thru a hole in its lower end. 
The projecting end of the shaft is slotted 
with a hacksaw as shown, to hold the 
beater or dasher. A steel pin shown in de- 
tail is forced into a hole in upper end of 
beater shaft to hold it in place. 
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A Handy Circuit-Breaker 
With the circuit-breaker here described 
on the control board, the experimenter 
need not worry about his fuses. The 
breaker will open immediately on an acci- 
dental short or an overload. It is very 





An Automatic Electric Cut-Out Made From Odd 
Parts to be Found About the Home Work-Shop, 
and Which May be Used in the Place of Fuses. 


The Spring Attached to the Pivoted Iron Armature 
is Carefully Adjusted, so That the Cut-Out Will 
Not Release the Switch Lever, — When the 
Current Passing Thru the Circuit Exceeds the 
Normal Amount. 
reliable. On a hardwood base six inches 
square an electro-magnet wound with four 
layers of No. 18 B. & S. gauge copper 
wire is mounted. As shown in the illus- 
tration; there is a pivoted iron armature 
"A" with a hook at one end. This hook 
holds the bar “В” in contact with point "C." 
The breaker is placed in series with the 
line and when the pull of the magnet gets 
greater than spring "D," the armature is 
pulled down, the hook releases the bar, and 
spring "E" opens the circuit at contact 
"C." To reset the circuit-breaker the ar- 
mature is lifted at the hook end and the 
bar is pushed back. Spring "D" can be 
adjusted to o at any desired current. 
Contributed by E. ZIMMERMAN. 


A Pin Comb 
I hit upon the idea of inserting a row 
of pins in a small stick of wood and grind- 
ing the ends of the pins smooth by rubbing 
a small wet-stone over them. So effec- 


Rubber eraser 





A Pins ground down 


An Electric Comb Formed of a Series of Pins 
Pierced Thru a Long Rubber Eraser or Strip of 
Rubber, the Heads of the Pins Being Connected 
Together with a Piece of Bare Copper Wire, as 


Shown. This Wire May be Attached to One Ter- 
minal of a Faradic Coil While the Other Terminal 
of the Coil is Connected to a Metal Handle Held in 
the Hand. 
tively did these combs work that later I 
forced these pins thru a long rubber eraser, 
ground them down in the same manner and 
connected the heads to a wire. This wire 
was then conducted to a source of faradic 
current supply and the comb was used for 
applying electricity to the scalp. 
Contributed by S. RADCLIFFE. 





Photo Chart Solves all Problems 


In the illustration 
herewith is shown a 
chart for the deter- 
mination of the prin- 
cipal focal distance 
of a lens and also 
the ratio of the size 
of image to the size 
of the object for any 
lens, and for any dis- 
tance of the object 
from the lens. This 
chart is intended for 
use in photocopying 
work, such as en- 
larging, reducing and 
copying full size. It 
can be used to de- 
termine the principal 
focal distance of a 
lens; the principal 
focal distance being 
known, to determine 
at what distance an 
object at a known 
distance in front of 
the lens will be in 
focus on the ground 
glass; the focal dis- 
tance being known, 
to determine at what 
distance from the 
lens an object must 


be placed in order to obtain a certain de- 
gree of enlargement or reduction, and at 
what distance from the lens the object will 
be focused on the ground glass. 

To determine the principal 
tance of a lens, place an object, a white 
piece of paper, etc., in front of the lens 
and focus it on the ground glass. 
measure the distance from the object to 
the lens and from the lens to the ground 
glass, always measuring from the center 
of the lens. Suppose the measurements 
taken are 3 ft. and 1% ft., respectively, 
the chart the focal 
distance of the lens is 1 ft. 
distances are 25 inches and 23 inches, re- 
spectively, then from 2.5, which is 25/10, 


then as seen from 


A. C. Curling Iron Heater A 


An excellent curling iron heater may be 
made by securing a small brass tube which 


Dorey 
br Junlave Asbestos layer 


id Electric Curling Iron Heaters? Here's 

Make One in a Simple Manner Out of 

to be Found About the Home Work-shop 
or Junk Box. 


















12 inches and dis- 








tance between lens 









and object 20 inches, 








then the chart shows 


















that the ground glass 
must be 30 inches 


















































Distance of Object from Lens 









Distance of Image from Lens, 


This Photo Computing Chart Should be Cut Out and Pasted in Your Note Book, for it 
Very Valuable and Useful for Solving Many Different ig np s Problems. 
Easy to Determine the Size of Enlargements, Reductions, Focal 
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Will be Found 
his Chart Makes it — | 
ngths, Position of Objects, Position  ' 


of Images, Etc. 


on the left side of chart, follow the line es, the ratio of i 
to the right until it intersects a line drawn object is seen to Бе ‹ 
upward from 2.3, which is 23/10. It is the above distances are 
seen that they intersect at the diagonal respectively, the imag 
line marked 1.2 for principal focal dis- half size. Also, с 
tance. Then the focal distance of the a focal length of 
lens is 12 inches and not 1.2 inches, since to enlarge a picture ti 
both the 25 and 23 were divided by 10 in inal size, the chart 
order to obtain the result on this chart. sary to place the pict 

If the focal distance of a lens is known, ОЁ the lens and the gt 
the correct position of the ground gl ч. it. c 
can be found from this chart by mea е! 
ing the distance between lens and olj 
following a line horizontally to the 
until the diagonal representing the 
distance of the lens is intersecte 
then downward and reading the 4 
























































will fit closely over a curling iron! 
is now covered with asbestos and 

with one pound of No. 32 D.C.C. 
wire. А 110-volt alternating curd 
needed for operation. When the d 
is passed thru the wire, the curli 
becomes the core, and the brass t 
comes a sort of closed secondar; 
step-down transformer. It heats 
because of currents set up in it аў 
fers the heat to the curling iron. 
must always be left in the he 
the current is on. 


Contributed by C. E. GERH 





Automatic Lighting or Heatin 


There is no doubt but that chi 
more eggs when their "working 
are increased by artificial illumi 
seems. By actual experiment a 
mine discovered this "egg" fact sc 
ago, and it necessitated his getting 
early in the morning in order to 
the lights in the hen roost. Up 
Canada, where we have such sho 
artificial illumination was found ра 
larly satisfactory, but waking up i 
morning in order to turn on the lig 
bored him, until one day he set me 
work upon the task of constructing à 
switch to do the heretofore manual work. 
I contrived the device here illustrated, 
which not only is remarkable for its effi- 
ciency, but is capable of handling quit 
heavy currents. For that reason it ma 


1136 





Cabinet From Varnish Cans 


The accompanying drawings show how 
good tool and odd parts cabinets may 
be constructed from discarded varnish and 
oil cans. The substantial tin handle is al- 














ctable Lookin: 
m Discarde 
One Side of the Can is Cut Out with Tin Snips, Leaving a Little Stock All Around, 


This Res 
is Made 
ered on to Them. 
ch Can be Bent 











the cans and all that the builder 
is to take a heavy pair of tin- 
Ч out one side of the can so 
drawer. It is advisable, but 
Necessary to bend over the 

about 12" and hammer it 
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Over and Hammered Down, so as Not to Leave a 
At the Right is Shown a Larger Cabinet with Eight 


down flat with a wooden mallet or ham- 


mer. 


The cabinet as 


well as the tin 


drawers may be painted any color de- 


sired and numbers or titles 


may be 

















Tool and Odd Parts Cabinet Which May be Built Much Larger if Desired 
Varnish Cans, the Reenforced Metal Handles Being Already Riveted and 
agged Raw Edge on the Tin. 
trawers 


lettered on the drawer fronts, indicating 


what materials or 


tools are 


in cach one. 


One of these cabinets has actually been 
built and it is surprising how strong the 
drawer compartments arc. 


Contributed by T. 


month would inter- 
sect. Hence Friday 15 
the day we were 
looking for. 

If we want the 
full calendar for the 
month of May, 1923, 
we proceed down 
column 1923 in the 
same manner until 
May is reached. 
Then turning to the 
right we find a com- 
plete calendar for 
the month, showing 
that the first day is 
Tuesday, and all the 
other Tuesdays in 
the month are 1, 8, 
15, 22, 29. In the next 
we have the Wed- 
nesdays occurring on 
2, 9, 16, 23 and 30, etc. 

In what years will 
March 4 íall on 
Sunday?  Reversing 
the order, we begin 
with the day of the 
month, the fourth. 
We proceed down- 
ward in that column 
until we come to S* 
representing Sunday. 
We then proceed in 
that line to the left 
until we reach the 
month March, and 
we find that in 1804, 
1810, 1821, 1827, etc., 
and 1900, 1906, 1917, 
1923, 1928, etc., the 
inaugural day falls 
on Sunday. 

Suppose we desire 
determine the date 
which Thanks- 
Day will fall 
year 1925, 
iving being 
thursday in 
We lo- 
proceed 
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Code Learning Hints 


I am sending you herewith a suggestion 
for a short cut in learning the Continental 
Code. If one will look at the code for a 
minute he will see that several letters are 
opposite. What I mean by that is that “N” 
is opposite “А”. “A” is (.—), “М” is 


(—.). Following a list of letters and 
numerals that are oa 
B =i M. 2. о ота 
Dy. Ua. 
E. T — 
E: s L.—.. 
G——. W.—— 
I M—— 
K—.-— R.—. 
0——— Sue dde 
P.——. X—..— 
0——.— Y—.—— 
Numerals 
1 & 9 are opp. . —— —— -—-——— г 
Е ii MNA — Re oe EN, 
dug КУДЫ К ..—— ——... 
4&5 * * — —.... 
5&0 “ “ л. у a eS 
The following letters will have to be 
learned separately. 


H C—.—. 
АС de Z——.. 
Contributed by PHILIP BILISOLY. 


A 200-Year Calendar 
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At the Left is a Very Simple Perpetual 
| Calendar From Which Any Event Oc- 
} curring in the Years 1800 to 2000, in- 
clusive, May be Definitely Ascribed 
to a Certain Day, or Should the Day 
and the Month be Known and Also the 


Going Over the Calendar Care- 


fully, its Daily Use Becomes as Simple 
asABC 


Immediately 
Within the Circle of the Hours Upon 
Your Watch, and You Have a Com- 
pieta Calendar For the Year 1922. 


e 


Months, the Numbers are Factors, 


Its ag mo ago and Opera- 
imple and y Ё Ex- 
ticle 
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$5.00 Monthly Prize 
ILLUMINATED SOAP BUBBLES 


A very fascinating experiment to show 
the effect of sound waves on the film of a 
soap bubble may be carried out in this way: 
Prepare a screen for the display by pasting 
a border of cardboard around the edge of 
a sheet of thin, white paper. Prop this 
up at one end of the table and then, a few 
inches behind, place a wine glass. Smear 
the rim of the glass with glycerine. Two 
or three feet from the glass place a candle. 
Prepare a good soap solution, remember- 
ing that the addition of a little glycerine 
will make this all the stronger. Now light 
the candle and blow a bubble on the 
rim of the glass. Extinguish other lights 





This Illustration Shows an Out-of-the-Ordinary 
Experiment Which Will Prove Highly Entertaini 


as Well as Instructive. The Changing Bands o 

Color in a Soap Bubble Are Reflected on a Tissue 

Paper or Other Screen, by the Light From a Candle 
or Incandescent Lamp in a Dark Room. 


in the room and notice the effect on the 
screen. For a moment or so nothing much 
is seen but, as the film gets thinner, the 
most beautiful bands of color are to be 
noticed on the paper. These represent a 
wide variation in shades and are most 
fascinating to watch, but the next stage in 
the experiment is more interesting still. 
Procure a tube, or else make one by 
foling up a piece of paper. Hold one 
end of this tube fairly close to the bubble 
and then sing down it a variety of notes. 
Those who are watching the screen will 
see that the sound waves have a marked 
effect on the bands of color. These start 
to wave in a curious manner, sending out 
little wisps of color which steal about 
over the surface in a most mysterious way. 
When the bubble breaks another one may 
be blown, for there is no end to the va- 
riety of beautiful color effects that can 
be secured in this way. Those who are 
watching the screen will wish the experi- 
ment to be repeated again and again so 
novel and curious do they find it to be. 
Contributed by S. L. Bastin, 


"MODIFIED" ALUMINUM 
By Raymond B. Wailes 


Aluminum, that metal which up to fifty 
years ago was almost as scarce as radium 
is today, can undergo transformations 
which are not characteristic of any other 
metal. Experiments with modified alumi- 
num are weird and mysterious, several of 
them, together with the preparation of this 
modified form of wonderfully light metal, 
being given herewith. 

Pour several drops of mercury into a 
bottle and add a strip of brightly polished 
aluminum. Shake the bottle and its con- 


tents for two minutes and then remove the 
aluminum and throw it into a vessel of 
water. The modified aluminum will imme- 
diately decompose the water electrolytically, 
giving off hydrogen and forming white 
tufts of alumina. Ordinary aluminum does 
not possess this property, as can be readily 
ascertained by placing a strip of aluminum 
polished with steel wool in water, and 
awaiting developments, which never come. 

Pour out the mercury used in the pre- 
vious experiment. The bottle is now empty, 
except for minute globules of mercury, or 
almost invisible tailings of mercury adher- 
ing to the inside of the bottle. Drop in a 
polished scrap of aluminum and shake the 
bottle vigorously for several minutes. If 
the aluminum is now removed and dropped 
into water, it will decompose the water as 
in the first experiment. This shows that 
modified aluminum can be prepared with 
even a small trace of mercury. 

If a sliver of aluminum is attached to 
the small end of a cork and the whole 
thrust into a homeopathic vial or small 
test tube filled with mercury, so that the 
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sharpened end of the aluminum is touching 
the surface of the mercury, decomposition 
of water poured over the surface of the 
mercury will begin in about two hours. 
The figure shows the set-up. It will be 
seen that the action or decomposition occurs 
over the entire surface of the aluminum 
strip. Perhaps the mercury travels invisi- 
bly over the surface of the aluminum. A 






Aluminum 


strip ---- Test tube 


Mercury. _- 


An Interesting Experiment with ‘‘Modified” 
Aluminum. A Strip of Aluminum is Secured to 
the Cork of the Vial Containing Mercury and 


Water. Decomposition of the Water Takes Place 
Along the Aluminum Strip After an Hour or Two. 
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strip of magnesium ribbon will also pro- 
duce the same effect. 

If a few cc. of mercury and a brightly 
polished strip of magnesium be shaken 
with a solution of 1.5 cc. of concentrated 
hydrochloric acid in 100 сс. of water for 
two minutes, using about 25 cc. of the so- 
lution and several drops of the mercury, 
the magnesium will decompose water if re- 
moved and thrown into it. The mercury 
globules also have the same property. 

Modified aluminum has not аз yet had 
the attention of scientists, but facts are 
apparent—the aluminum is modified in its 
properties. 


AUTOMATIC PIPETTE 


It frequently happens that accuracy in 
adding small quantities of nauseating 
liquids or fuming acids is 
required, but the ordinary 
pipette, used for such ad- 
dition unless the attempt 
is carefully made, occa- 
sionally permits some of 
the liquid to enter the 
mouth or else in the other 
extreme the pipette is not 
filled because of the care 
exerted. In order to do 
away with this unneces- 
sary inconvenience I 
mounted the top of a 
thistle tube alongside the 
pipette with friction tape 
and connected it to the 
pipette with a rubber 
hose. The top of the 
thistle tube was covered 
with a sheet of very 
thin rubber, held in place with а rub- 
ber band. Pressure on this rubber dia- 
fram forced the air out of the thistle tube 
and when it was dipped into the solution 
and the pressure on the diafram released 
the pipette filled up. The same principle is 
applied in forcing some of the liquid out 
of the pipette. 

Contributed by 

EDWARD KEHL, JR. 





REFINISHING BRASS BEDS AND 
CHANDELIERS 


The extensive use of brass beds, gas and 
electric fixtures in our homes has some 
drawbacks, which is due to the fact that 
all such articles are lacquered (given a 
coat of very thin varnish by the manu- 
facturer) in order to protect their surfaces 
as long as possible from turning black. 
During the annual housecleaning period 
every year all such brasswork is cleaned. 
with the result that this lacquer is soon 
rubbed off in spots, leaving unsightly 


. patches. that make a sharp contrast with 


the other clean portions. 

“Fixtures in a kitchen turn black sooner 
than do those іп. living апд. bed rooms, as 
smoke, steam and grease cause this pro- 
tecting coating to fail entirely. In order 
to restore them to their original beauty it 
is necessary to remove all of the old 
finish; this can be accomplished by rub- 
bing them with a rag saturated with 
alcohol, which will take it off easily. Should 
it fail to do so, it is a sign that the lacquer 
is made with a base of turpentine, the lat- 
ter ought then to be used for removal of 
the old lacquer. Next, get a good meta! 
polish and go over all brasswork thoroly 














Science and Invention for April, 1922 


until it has great brilliancy. Wipe off 
every trace of polish, using clean rags so 
as not to leave any grease remaining, as 
it would interfere with the lacquer’s adhe- 
sion. Then put on a thin coat of lacquer 
and let it dry, after which give two more 
coats. Lacquer can be bought in any paint 
or hardware store; if unobtainable, the 
following formula will prove to be very 


convenient, it is.better to purchase a lac- 


quer- ready‘ made, as the housewife has. 


enough:to'do in renovating home articles 
without'doing- manufacturing work. — . 
JFor: gas'.and- electric fixtures in the 


kitchen, notküng: is finer {о coat, them with ' 
than’ a -clear- yellow, spar varnish contam- ` 


ing Chinesé wood nut oil: .This' oil; be- 


sides being - fléxiblé, gives tò а varnish | 


characteristics that enable it to withstand ~ 


the effects of steam and grease which are 
encountered during the cooking of foods; 
10:15 more difficult to’ put ‘on.‘than lacquer, 
but-the applied coatings will stand more 
wear -and tear than the thinner lacquers. 
In regard to choosing lacquers in a paint 
or hardware store, it is one of the things 
that the user should carefully look after; 
in all cases ought the purchaser to get 
one of the best quality, as it is not infre- 
quent to find an object of beautiful de- 
sign and good finish spoiled by the use of 
a poor and cheap quality of lacquer, one 
unsuited for the purpose. 

There are two kinds of lacquers on the 
market, viz.: Dip and brush lacquers. A 
dip lacquer is made in such a manner so 
as to give the best results when articles 
are dipped into it. Brush lacquers are put 
on with a brush; they do not give good 
satisfaction when used for dipping. To 
produce the best work it is essential to 
use a lacquer made especially for the 
metal upon which it is to be applied. As 
a general rule, a brass lacquer is colored 
yellow, while one for silver must be color- 
less, like water. All lacquers and var- 
nishes should not be rubbed on articles like 


paint, but ought to be flowed on, so as to ' 


obtain a smooth finish without brush marks 
showing. The secret of the fine, even 
lacquering as donc in the electro-plating 
shop is to heat the object to be lacquered. 
Cold lacquer or cold object never will give 
a thin, smooth coat. After the work is 
done all brushes ought to be rubbed upon 
old newspapers until they are as dry as 
possible, then cleaned with turpentine or 
vaseline followed by soap and water, and 
put away in a place free from dirt. 
Contributed by W. S. STANDIFORD. 


THE CANDLE AND THE FUNNEL 


This trick consists of snuffing out the * 


candle by blowing thru a funnel as our 
illustration shows it. 

Bet with your friends that they cannot 
blow -ut the candle in blowing thru the 
stem of a funnel at the lighted candle 
which seems to be very easily done, but 
which is, in fact, impossible to the unini- 
tiated. : 

In blowing thru the stem of the funnel, 
here is what takes place: The air which 
leaves the mouth of the person blowing, 
disperses around the conical parts of the 
funnel, and he can blow until he gets blue 
in the face, without being able to blow out 
the candle. 


Google 


The way the initiated will do the trick, 
to blow out the candle, is to get the candle 
in line with the circular border of the fun- 
nel and in blowing thru the stem, the can- 
dle will extinguish surely any time you 
y it. 
Contributed by 


tr 
POL YOENE. 
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to Blow Out a Candle Flame 
ry This Trick on Your Friends. 


Did You Ever Try 


Thru a Funnel? 


‘OPTICAL ILLUSION 


>Take. a piece of tracing paper and trace 
on same, parallel lines, spaced about one- 
eighth of an inch apart. After this trace 
a:sécond series of lines crossing the first 
lines at a right angle, and after this trace 
two othet'seriés of lines at an angle of 45 
degrees from the first ones: 

You will obtain in this manner a lattice 
of such fineness that in placing it оп printed 
or written matter it is impossible to. dis- 
tinguish the characters thru the- lattice. 

Let anybody try to read thru this trac- 
ing paper and they will find it impossible. 

Place the tracing paper again on the 
written or printed matter which nobody 
could read before and give the tracing 
paper little rapid jerks. The characters 
will at once appear very distinctly and you 
can read them very easily. 

This is the same phenomena of Optics 
which occurs when you ride in a rail- 
road a few yards from a fence having 
small openings between each board; you 
can see across behind the fence as if the 
boards did not exist. 

Contributed by 


BEN ZYL. 





A Clever and Puzzling Optical Illusion Made By 
Anyone With a Re Ees and a Piece of Tracing 
aper. 





SILVERING MIRRORS AND OTHER 
' GLASS SURFACES 

Many organic compounds have the prop- 

erty of reducing an ammoniacal solution 


of silver nitrate to the metallic condition, ` 


and under the proper conditions glass sur- 
faces may be very easily silvered by this 
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means. A test tube may be given a coat- 
ing of silver by the simple process of add- 
ing about 5 ccs. of a 1:10 silver nitrate 
(AgNO:) solution to an equal quantity 
of a boiling concentrated solution of Ro- 
chelle salt in the tube. This procedure, 
lacking the refinements detailed below, is 
rather uncertain, but is useful to illustrate 
the process. 

The surface to be silvered must first be 
cleaned by placing it in a dish of some 
material not affected by nitric acid (alumi- 
num is quite satisfactory), and scrubbing 
it with a glass rod on the end of which 
is a wad of cotton dipped in concentrated 
nitric acid (HNO:). Then rinse the glass 
with distilled water and examine the sur- 
face. If it is covered with an unbroken 
film of water it is clean; if it shows dry 
spots the scrubbing must be repeated. It 
should then be left covered with distilled 
water until silvered. A 

There are several reducing solutions in 
common use, of which I shall describe two, 
one employing sugar and the other employ- 
ing formaldehyde. The former solution’ 
consists of: Sugar, 20 parts; nitric acid, 
1 part; alcohol, 30 parts; water, 200 parts.” 
. The silver solution used with this reduc-: 
ing agent is made by dissolving 1 part 511: 
ver nitrate (AgNOs) in 10 parts of water, 
adding to this solution ammonium hydrox- 
ide (ammonia water, МН.ОН) until the 
brown color occasioned "when' the ` am- 
monia is first added has disáppeared and 
the solution again become clear, then add- 
ing a solution of 1 part potássium hydrox- 
ide (caustic potash, КОН) іп 10 parts of 
water, when the solution should again be- 
come dark, and finally sufficient ammonia 
water is added to bring the solution to a 
straw-colored tint. CM di^ 


The alternative reducing solution is 


` made by adding 3 parts of water to Í part 


formaldehyde (commercial). The 'silver 
solution for this reducing agent is made 
by adding ammonium hydroxide to 100 ccs. 
of a 10 per cent. silver nitrate solution un- 
til the brown precipitate formed just re- 
dissolves (avoid excess), and then adding 
sufficient water to make the total volume 
1 liter. In making up these solutions 
strictly c.p. chemicals (with the exception 
of the formaldehyde) and distilled water 
should be used. The sugar solution is best 
made up some time beforehand, as it im- 
proves with age. 

There are several ways of doing the 
actual silvering. One is to place. the mir- 
ror, face up, in a suitable dish and pour 
the silvering solution іп upon it. . Another 
very satisfactory method is to construct 
some sort of a dam around the edge of the 
mirror and pour the silvering solution into 
the basin thus formed. On large telescopic 
mirrors this result is achieved by wrapping 
a wide strip of paraffined paper around the 
edge, allowing about six inches to project 
above the surface, and securing the paper 
by running a soldering iron around the 
outside. 

When reducing with the sugar-reducing 
solution, mix equal parts of the sugar ánd 
silver solutions and quickly pour the mix- 
ture onto the mirror. The solution is con- 
tinually agitated during the silvering, 
which takes from 5 to 20 minutes, and is 
complete when the bath turns muddy. The 
solution is then poured off and the glass 
thoroughly washed with distilled water. 
The temperature should never be allowed 
above 21 degree C. (70 degrees F.) when 


,using this process. 


When using formaldehyde a mixture of 
2 volumes of the silver solution to 1 vol- 
ume of the formaldehyde solution is used. 
At common temperatures the silvering will 
be complete in from five to ten minutes, 
after which the glass is removed and 
washed as described above. When dry 
the coats obtained by either of the above 
processes may be polished if desired, but 
the coatings should never be touched when 
wet, as they are then likely to peel off. 

Contributed by F. H. SWEET. 





Results of the $900.00 Prize Contest 


“The Simplest Radio Outfit” 


N our January issue we announced a 

$300.00 prize contest entitled “Тһе 

Simplest Radio Outfit." What we 

wanted was an outfit that could be 

made by anyone without knowing any- 
thing whatsoever of Radio or mechanics. 
We wanted an outfit that could be made 
from scraps lying about in almost any 
home, and from things that could be pro- 
cured readily without making special fit- 
tings, etc. 

The response to this contest was tremen- 
dous. Over 800 manuscripts were received 
in connection with this contest, showing an 
unprecedented interest in all things Radio 
today. Over 100 models of outfits were re- 
ceived, the two photographs below giving a 
slight idea of the variety and ingenuity 
used in connection with these outfits. 

Not only men in all walks of life were 
represented, but there were four articles 
with models received from women as well. 
We tested these models, and while they 
were crude, they brought in the messages 
fairly well. The smallest outfit was wound 
upon an ordinary thread spool and did not 
weigh more than one and one-half ounces. 
It was, however, not considered simple 





the Editors Under. 





It Was Quite Difficult to Select the 


zin mm 


PRIZE WINNERS 





FIRST PRIZE 
100.00 in gold, Mr. James McLaughlin, 259 
West 465th Street, ‘New 


York City 
SECOND PRIZE ` 
$50.00 in gold, Mr. H. L. Jones, 28 Marion 
Place, Saratoga Springs, N. Y. 


natia e nnn 


THIRD PRIZE 
: $50.00 іп gold, Mr. L. Webster, 26 Louisiana 
E Avenue, Detroit, Mich. 
H FOURTH PRIZE ' 
= $25.00 in gold, Mr. J. T. Lansing, 11 Grove 
E Terrace, Montclair, N. J. 
H FIFTH PRIZE 
= $25.00 in gold, Mr.- Frank L. - Copeman, 
: 493 Hudson Street, New 
York City 
SIXTH PRIZE A 
$25.00 in gold, Mr. E. S. Gunn, Carrier 28, 
Station E, ity, Mo. 


SEVENTH PRIZE ` 
$25.00 in gold, Mr. Georjo Goga, 542 Center 
— — Avenue, E. Pittsburg, Pa. 
$300.00 Total 


FIRST HONORABLE MENTION 
Mr. Kenneth M. White, Mooresville, Ind. 
SECOND HONORABLE MENTION 
Mr. E. A. Jozwick 
THIRD HONORABLE MENTION 
Miss Elizabeth C. К 1230 Amsterdam 
Avenue, New York City 


m 
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enough by the judges, and it would not 
“stay put,” so no prize was awarded to it. 

Many of the models and manuscripts re- 
ceived were not within the meaning of the 
contest, for the reason that they were not 
at all simple, but so complicated that it 
would require a mechanic’ and ` someone 
knowing much about Radio to construct 
the outfit. e. re au. ek 

In awarding the first prize to Mr. Mc- 
Laughlin, a young New York genius cf 
twenty-one, we believe that we are present- 
ing to our readers the simplest outfit that 
can possibly be made. Its cost is less than 
40c. without the telephone ‘receiver, and 
we have satisfied ourselves that the outfit 
works well. No condenser is found neces- 
sary to be used with it, and as a matter of 
fact, it works better without the condenser. 

.Herewith is found Mr. McLaughlin’s 
article in full. The other prize winning 
outfits will be described in later issues. Be 
sure to watch for them, as they represent 
tlie best in this line ever published. 

We hope that. those laymen who are 
still skeptical as to Radio will find time to 
build thé outfit described here, as well as 
those to appear in future issues. 


Мы: Pa RE ud Ule NUR CFR a 
The Two Photos Above Present a Slight Idea of the Vast Array of Models of the "Cheapest and Simplest Radiophone Receiving Set" Which Fairly Snowed 
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Winners, and So Many of Nearly Equal 


erit. 








A Simple Radiophone Receiver 
р. JAMES LEO Se сыш. 


Winner of First Prize $100.00 











HE important points of this set are 
lst: It is simple in construction 
and operation. A knife or razor 
blade and a small nail are the 
only tools required to make it. The 

complete set can easily be constructed in 
about one-half hour. 

It is inexpensive, the total cost, in- 
cluding the ’phone and antenna is less than 
$3.00, the set itself costing only 21% cents. 

3d. It is as efficient as most of the crys- 
tal sets now being sold and in most cases 
superior to them. 


With Aerial Wire and In- 
sulators Included, This 
Complete Radiophone Re- 
ceiving Set Did Not Cost 
Over $3.00 and This 
Covered the Cost of the 
Telephone Receiver. 





WHAT THIS OUTFIT WILL DO 


E A N outfit of this kind will bring in radio- 


phone music and radiophone entertain- 


ment as sent out by the broadcasting 


i stations providing the outfit is not more than 
= 15 to 20 miles from the station. 


The aerial in that case should be at least 60 


i feet long and composed of four wires. 


this kind cannot be used for 
any greater distance than 15 to 20 miles at 
the most. The further you are away from 
the broadcasting station the higher and longer 
yovr aerial must be. 

—EDITOR 


outfit of 











The material required is as follows: 

1 Paper container (4” in diameter). 
13 Paper fasteners (small size). 

2 Paper fasteners (large size). 

3 Paper clips 

2 Oz. No. 26 enameled copper wire. 
1 Small piece of silicon or galena. 
1 Common pin. 

Take the container and punch nine holes 
one inch down from the top, with a small 
nail, one half inch apart. Into cach hole 
push a paper fastener. With-pen and ink 

(Continued on page 1172) 


Cot- whisker 
4 -Pin 
-Crystal 





All of the Parts and Winding Arrangement Followed in Building the $100.00 Prize-Winning Radiophone Receiving Set Are Here Illustrated. 


» Google 
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Here We See the Wonder House of Today 
less Expert's Home. First the Shutters Fl 
Would See the Breakfast Starting to Cook, 


in Which the 6:00 A.M. Radio Signals from the Eiffel Tower Station in Paris, “Starts 
Open, the Curtains Slide Back from the Windows, and If We Were Inside the House at This 
eel the Heat from Electric Radiators, If the Weather Was Cold, Hear Certain Doors О 





" in ire- 
Things here tines We 
n and Close to Regulate 


the Heat and Ventilation, and Amongst Several Dozen Other Operations, Tinkle a Bell at the Owner’s Bedside Announcing That It Is Time for Him to Get 
Up and Start the Day’s Work. This Expert Has His Radio Research Laboratory Connected with His Living Apartments, as the Picture Shows. 


IX A. M. and all is well in the good 
city of. Paris, France, and while 
many sleepy-héads are still snoring 
away to their hearts content, the 
ambient ether is split asunder by the 
invisible but powerful radio waves radiat- 
ing from the Eiffel Tower station. A 
French radio engineer has rigged up all 
sorts of automatic devices in his household, 
so that when the Eiffel Tower starts the 
day at 6:00 A. M., the incoming radio cur- 


“WDY” 


HE famous radiophone broadcasting 
station operated for several months 
by the Radio Corporation of Amer- 
ica, at Roselle Park, N: J., station call 
WDY, gave its last radiophone concert on 
Friday evening, February 17th, but the tens 
of thousands of radiophone fans who have 
grown to know and cherish the clear voice 
of WDY’s operator, Mr. J. O. Smith, will 
be glad to know that the new station hav- 
ing the same call and. operated by the 
R. C. of A., in New York City, will, it is 
expected, be ready for service about April 
Ist. Mr. Smith's picture is reproduced 
Ш гек, and it is the first time that his 
likeness has been publisht, so far as we 
are aware. Mr. Smith won the hearts of 
radiophone listeners for a thousand miles 
and more from Roselle Park—north, east, 
south and west—by his clear-spoken style 
and his ready wit when introducing the 
various artists. . 
Mr. Smith, in spite of his professional 
activities, having been a popular radio 











rents picked up on his antenna are made to 
start things going. 

First we see the shutters fly open, the 
window curtains slide back, and inside the 
dwelling many miraculous things happen. 
Certain doors open and close, electric heat- 
ers switch into action, the breakfast is 
started cooking on the kitchen electric 
range, the coffee is started on its perco- 
lating way, and even a hot glass of—well, 
you know what I mean, providing you 
need one. Yes, they never heard of Mon- 


sieur Volstead in that dear Paree. Jamais! 

In the summer time electric fans are 
controlled by the radio receiving apparatus 
instead of electric heaters, and certain 
chandeliers and side wall lights are 
switched into or out of circuit, as prear- 
ranged by the radio expert, who lives in 
this wonderful Aladdin’s house of the 
twentieth century. The master of the house 
is awakened by the gentle tinkling of a 
bell at his bedside, which is also connected 
with the radio control system. 


To Have New Station 





Here's “WDY”—Mr. J. О. Smith, Popular 
Announcer Known to All Radio Fans 
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amateur for some years, continues during 
his spare moments to carry on radio traffic 
thru his well-known station 2 Z L, located 
at Valley Stream, L. I 

The only licensed amateur in Porto Rico, 
whose station is located at Coamo, a short 
distance from San Juan, recently sent a 
report to WDY, in which he included a 
résumé of every program broadcasted over 
a period of two weeks. In this report, this 
amateur remarks that the names of some 
of the phonograph selections were un- 
familiar to him and he was rather uncertain 
of them, but had included the names as 
correctly as possible. From a check on 
this report it was found that he had made 
no error. He went so far as to give a 
list of the various artists who performed 
at WDY during this period, and did not 
make a single mistake in the spelling of 
their names. This is really a remarkable 
record for broadcasting, as Porto Rico is a 
five-day journey by steamer from New 
York and is considerably more than 1,600 
miles distant. 
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The Radiophone Now A 
Household Necessity 


By MRS. CHRISTINE FREDERICK 


Director, Applecroft Experiment Station, Greenlawn, L. I. 


VERY home its own 
wireless receiving 
station! Is this too 
much to imagine for 
the home of the fu- 

ture? No, because it is 
already becoming true .in 
the home of today, if we 
are to judge by the popular 
"craze" for home wireless 
outfits. Never, possibly, 
has the public so demanded 
a share in any marvel of 
applied science: Mr. 
Brown, the butcher; Mr. 
Jones, the grocer; and es- 
pecially Mrs. Smith, the 
plain housewife, are all 


clamoring to enjoy the 
instruction and pleasure 
offered by the various 


родго, stations by 
means of home receiving: 
outfits. 

And, being a homemaker, 
I can readily see why thou- 
sands of homes will desire 
some type of receiving out- 
fit which will enable the 
entire family to listen in on 
concerts, lectures, dance 
music and stories for the 
younger set. Until I fully 
understood the idea I could 
not believe it possible that 
such instruction and enter- 
tainment were offered and 
available free to any user 
of a receiving outfit. But 
now that my family has 
installed a three-stage am- 
plifier with a loud speaker, 
we have proved the delight 
and pleasure of such an 
installation, and I have 
come to the conclusion that 
the radiophone has become 
a household necessity. 

The home wireless outfit 
goes far beyond the bene- 


fits of the phonograph; 
because it enables the per- 
son or family to get the absolutely 


latest song; orchestral music or s 

the moment it is given out—and that, 
too, without the expense of a record. 
Furthermore, it transmits the human voice, 
as in a talk or lecture, with a degree of 
naturalness never possible to the speaking 
voice on the usual record. This has been 
proved conclusively by listening to such 
speakers as former Secretary Tumulty; 
leaders of Boy Scout organizations, and to 
certain bedtime story features supplied 
from the broadcasting stations. 

Still another reason why such outfits 
are creating a furore among the public at 
large is because they offer a news service 
which puts the most- isolated home in touch 
with metropolitan events. Is a new Pope 
elected?. Does Ireland become a Republic? 
Does Mrs. Vanderfish. get her divorce? 
The wireless will. tell you. Even tho you 
be living in a lonely little village lost in 
the hills of Pennsylvania, or the rolling 
prairies of Illinois, the home wireless out- 
fit will keep you informed of current 
events, give you the standard time, and 
let you enjoy a concert given by the best 
stars in the large city. No family can ever 
say that the country is "lonely" if they are 
provided with such a receiving installation. 
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In This Picture We See a Charming Home Scene in the Parlor Where Several 


Young Ladies and Gentlemen Are Enjoying a Radiophone Concert. 
Received From the Radiophone Broadcasting Station at Newark—“WJZ.” The 
Radiophone Receiving Set is Rapidly Becoming, We Might Say, a Household Neces- 
sity, as Mrs. Frederick Has Pointed Out in Her Article, and in Many Homes Thruout 
the Land it is the Usual Evening Occurrence to See the Entire Family Grouped 
About a Radio Receiving Apparatus, Listening to the Various Vocal and Instrumental 
Selections, as Well as Speeches, Not to Mention Standard Time Signals. 


I believe that there is tremendous educa- 
tional possibility in the development of 
wireless in the home and school. It may 
need some experimentation to bring this 
about, but the effort will be greatly worth 
while. As I see it, one reason for greater 
public interest in such installations, is that 
it is no longer necessary to use the ear- 
pieces to enjoy speech or music. The 
adaptation of a loud speaker such as a 
Magnavox, or Vocaloud, in connection 
with the outfit, makes it possible for the 
family to sit comfortably about the room 
and listen as they would to a phonograph. 
The smaller types of outfit, where ear- 
pieces are always necessary, would never 
be as popular with women because of the 
inconvenience of the ear-pieces on the 
head and hair. Also, their use limits the 
enjoyment to one person at a time. With 
the greater development of the reproducing 
horn in connection with the receiving set, 
such limitation is obviated, the speech or 
music are made the property of the entire 
family, while they are comfortably seated, 
and offer the most interesting and unique 
form of entertainment to guests. 

While we have only experimented for a 
short time, we have already proved the 
possibility of connecting such a set with 
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Music is Being 


the reproducing horn oí the 
typical phonograph. By 
means of a connector, we 
have attached the outfit to 
the sound chamber of the 
usual phonograph, thus am- 
plifying the sound and 
throwing it with more 
force into the room. We are 
now engaged in still further 
perfecting this idea so that 
the volume of sound will be 
increased, and the voice re- 
production more clear. 

With children їп the 
family, nothing could be 
тоге serviceable as a 
means of training along 
the lines of interest in me- 
chanics and electricity than 
such a home wireless out- 
fit. The stimulus to the 
imagination of a boy is 
incalculable — and I see no 
reason why girls should not 
take to the same “hobby!” 
So long as only the dash 
and dot system of signals 
was available, the child's 
and boy's interest could not 
be so great as now when 
the actual voice, words, 
song, or dance music is in- 
stantly to be heard. It is 
just this ability to now hear 
words instead of symbols, 
that has, in my opinion, 
taken the matter out of the 
hands of the amateur and 
placed it in the hands of 
the public. The service of 
the broadcasting stations at 
once permits the home and 

. the family to share what 
formerly would have been 
the pseudo-scientific plea- 
sure of the amateur. 

It is my hope that the 
managers of the broadcast- 
ing stations will look even 
more seriously on the won- 
derful service they can 

offer the public, I trust that they will 

grasp the educational opportunities which 
they could supply in addition to their pres- 
ent amusement features. What a wonder- 
ful thing if hundreds of schools, outfitted 
with wireless receiver sets, should be able 
to listen simultaneously to the speeches 
of public men on current affairs; if, on 
certain afternoons, travel talks on far- 
away lands were given from the broad- 
casting station, to be received in the school 
auditorium, while at the same time, colored 
slides, or even movies, of the scenes and 
countries described in this lecture were 
thrown on the screen! "This synchroniza- 
tion would accomplish the highest ideals 
of teaching—namely, to supply ear infor- 
mation and eye or picture information at 
the same time. ` 2 Ве ete 
`- I do not wish to let my imagination run 
riot—but I can truly see such a three-fold 
plan ; suppose Mr. Burton Holmes, the emi- 
nent traveler, lectures on. China, over the 
radiophone, and that his words are listened 
to by the combined geography classes of 
the "A" School and hundreds of other 
schools. Either preceding or following, or 
simultaneously possibly, pictures, slides or 
movies, showing Chinese scenes, customs, 
(Continued on page 1173) 
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A National Radiophone Broadcasting System is Shortly to be Instituted by the American Telephone and Telegraph Company, or, in Other Words, the Bell 


Telephone System, Whereby it Will 
mitting Stations. 
quarters Station in New York City. 


HE most ambitious radiophone 

broadcasting scheme so far advo- 

cated is being rapidly brought to 

the stage of practical realization 

by the radio and telephone experts 
of the American Telephone and Telegraph 
Company, the owner of the Bell Telephone 
System. By April lst it is expected that 
the powerful radiophone broadcasting sta- 
tion for the eastern district located in this 
company’s twenty-four-story building be- 
tween Lispenard and Walker Streets, 
Manhattan, N. Y., will be ready for ser- 
vice. A powerful vacuum tube transmit- 
ting set will be employed at this station. 
An actual photograph of this building, 
which towers far above its neighbors, is 
shown at the right of the accompanying 
illustration, also the great height of the 
100 foot latticed steel towers which will be 
erected on the roof of the twenty-four- 
story building. These towers ‘will sup- 
port an antenna of six stranded phosphor 
bronze cables, each 200 feet long, at a total 
altitude of nearly 500 feet above the street 
level, which will undoubtedly give a phe- 
nomenal range to this station. 

The principal novelty in a business way 
with respect to this and the chain of other 
broadcasting stations in various large 
cities thruout the country, which are to 
be joined to the Bell Telephone System by 
a private circuit for use in broadcasting 
by radio such important national messages 
as those of the President, is that they 

re to be leased. The A. T. & T. Co. are 
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Theatrical Companies, etc., 


ecome Possible for a Speaker or Singer to Broadcast Their Voice Simultaneously From a 
These Radio Stations, Located in Various Cities, Ar 


not interested in this enterprise for their 
own personal glory, and they will not have 
anything to do directly with the sort of 
concerts or other matter broadcasted via 
the Hertzian waves. They are going to 
sell this service to any company or indi- 
vidual who has the price and wants to hire 
the station for a certain specified time. 
For instance, John Wanamaker might hire 
the station on a Thursday night for the 
hours of 8 to 9 to give a combined ad- 
vertising and musical program, while some 
Broadway theatrical company may have 
hired the station for the hours of 9 to 10 
or 9 to 11 to give their show over the 
radiophone, as did Ed Wynn and “The 
Perfect Fool" company at WJZ station, 
operated by the Westinghouse Company 
at Newark, N. J., on Sunday, February 
19th. The only direct interest the tele- 
phone company officials will have in the 
radiophone programs to be broadcasted 
nightly or daily will be to see to it that 
these programs are kept up to a certain 
high class, and that they do not deteriorate 
to a lot of clap-trap advertising propa- 
ganda, such as “Don’t buy any other shirts 
but Jones' shirts; Jones' shirts are the best 
that money can buy; don't forget Jones 
when you buy shirts; bla—bla—bla—bla," 
ad lib, ad infinitum. 

This wireless broadcasting station will 
be unique in many respects. The distribut- 
ing station is to be equipped with the 
latest developments of the Bell system, in- 
cluding the use of electrical filters and 
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ational Chain of Radio Trans- 


e to be Connected to a Private Telephone Circuit, This Circuit Leading to the Head- 
The Bell Interests Will Not Operate These Stations Themselves, But Will Rent Them For Use to Private Concerns or 
at a Certain Price Per Hour 


new methods whereby, as the business 
grows, several wave-lengths can be sent out 
simultaneously from the same point, so that 
the receiving station may listen at will to 
jazz dance music, opera, lectures, trav- 
elogues, etc. The company will provide 
channels thru which anyone with whom it 
makes a contract can send out his own pro- 
grams, just as the company leases its long 
distance telephone wire facilities for the 
use of newspapers, banks and other con- 
cerns. There have been many requests for 
such a service, not only from newspapers 
and entertainment agencies, but also from 
department stores and a great variety of 
business houses. The station when com- 
pleted will cover territory within a radius 
of from 100 to 150 miles of this city and 
under particularly favorable conditions may 
be able to operate over a greater territory. 
According to the officials of the company, 
there are about 35,000 wireless telephone 
receiving outfits in this territory. In this 
same area are more than 11,000,000 people, 
so that should such service' prove popular, 
it can be reasonably expected that the num- 
ber of receiving stations will be greatly 
increased. 

This is a new undertaking in the com- 
mercial use of radio telephony, and if there 
appears a real field for such service, and it 
can be furnished sufficiently free from in- 
terference from other radio services, it will 
be followed as circumstances warrant by 
similar service from stations erected at 

(Continued on page 1173) 
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The Record for Miniature Wireless 
Receivers is Held By Kenneth R. 
Hinman of Plainfield, N. J., a Youth of 
Thirteen. Allthe Apparatus Except for 
the Head ’Phones, is Confined Within 
the Dimensions of a Small Safety 
Match Box. With it He is Able to 
Receive Not Only Telegraph Signals, 
But Music, Stories, and News Items 
Given Out By Broadcasting Stations 
Twenty and Thirty Miles Distant. The 
Photo Shows Kenneth R. Hinman 
Instructing Two Prominent Girls From 
Brooklyn, ЇЧ. Y., Miss Florence Brooks 
and Miss Madeline Menna, in the Use 
of His Match Box Radio Set. 


HE record for mimature wireless 


receivers is held by Kenneth R. 
Hinman, of Plainfield, N. J., a 
boy only thirteen years old. All 


the apparatus, except for the head 
*phones, is confined within the dimensions 
of a regular safety match box. With it 
he is able to receive not only telegraph 
signals, but music, stories, sermons and 
news items given out by the broadcasting 
stations twenty and thirty miles distant. 
This youthful inventor has reduced his 
miniature set to the simplest possible form. 
Wrapped around the outer shell of the 
match box is a coil of wire (seen in close- 
up photo), which serves as a tuning coil. 
In the drawer of the box is a crystal de- 
tector of the cat-whisker variety; the 
drawer is provided with a spring finger 
which bears against the coil of wire; the 
insulation is scraped off along the path of 
the spring slider, which is moved in or out 
of the shell more or less. Inductance is 
thus introduced into the circuit, thus tuning 
the instrument for different wave lengths. 
No battery is necessary. The instrument 
is provided with spring clips which may be 
connected by lengths of wire to a brass 
bed or a fence wire. 
Almost since the days when he was 
“knee-high to a grasshopper,” Master Hin- 


Radio Set in a 


Articles Appearing | 
in the April Issue 
of Radio News 


Designs of Radio Receiving Loop 
Antenne. By К. К. Batcher. 

The Operating Principles of a Radio 
=: Compass. By Paul С. Watson. 

: Resistance and High Frequency 
= Work. By Louis Frank. 

A Miniature Wavemeter. By Ber- 
nard Steinmetz. 

How 1 Solved My "B" Battery 
Troubles. By P. J. Faulkner. 

An Easily Constructed 180-800 Me- 
ter Regenerative Receiver. By John 
R. Meagher. 

And several other interesting ar- 
ticles. 
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man showed marked liking for and skill 
in producing things minute and mechan- 
ical. While little more than a baby in his 
kindergarten days, on his own initiative, 
he cut out of paper and pasted together 
without previous drawing, a velocipede, 
complete as to pedals, handle bars and 
wheels, on a scale so small as to cause all 


Simple Receiving 


Among the many diagrams that have 
been published in your magazine I have 
seen but very few that employ honeycomb 
or duo-lateral coils as inductances. Those 
that were published were generally vacuum 
tube circuits. A hook-up employing these 
coils with crystal detector is given here. 
The coils are wound with 25 turns of 





- Friction tape 
The Construction of the Variable Condenser is 
Shown Above. It is Advisable That Every Amateur 


Construct One or More of These Condensers as 
They Can Always Be Used. 


Google 


No. 24 B. & S. gauge S. C. C. wire on 
three tubes, two inches in diameter. The 
variable condensers that I employed in this 
circuit are likewise shown in the illustra- 
tion. Two plates, size 274 x 41/32 inches 
are coated with tinfoil on one side. These 
are hinged together with screws at one end 
and a small piece of adhesive tape is fas- 
tened to the very edge of the bottom plate 
at the opposite end. The capacity is varied 
by screwing up or down on the screw. 
The duo-lateral coils which are. shown 
in the diagram may be replaced by others 
when it is desired to tune the set to longer 
wave lengths, and even the pancake type 
or spider web coils may Бе successfully 
employed in this hook-up. Fortunately it 
is a very simple matter to construct the 
spider web inductances by taking a piece 
of cork and inserting tooth picks into it— 
an odd number is advisable. The wire is 
then woven in and out around them. 
Contributed by ; 
JOSEPH J. HORVATH. 
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who saw it to marvel; o3 another occasion 
he cut an automobile with steering wheel 
and headlights out of paper. 

As the years went by, to his interest in 
things minute and mechanical he added an 
interest in things electrical. Among his 
early experiments was a microphone so 
connected by wire as to convey quite audi- 
bly at a distance, or upstairs, the ticking 
of the dining-room clock. He was forever 
fussing around with bells and buzzers; 
once surreptitiously running a wire to the 
house next door, where there lived another 
small boy. He arranged with this boy 
to operate a home-made telegraph key 
which should cause a sounder on the win- 
dow-sill in his own home to chirp, cricket- 
fashion, much to the mystification of his 
elders not quite up to his scientific pranks. 
The photo shows Kenneth R. inman 
instructing two prominent girls from 
Brooklyn, N. Y., Miss Florence Brooks 
and Miss Madeline Menna, in the use of 
his match box radio set. 


Set 





Simple Radiophone Receiving Set Fitted With 
Honeycomb Coils, Crystal Detector, Phones and 
Variable Condensers. 


Radio Loud-Talkers 


HENRY TOWNSEND, Jr. 


By 


OUD-TALKERS, which are usually 
nothing more than a specially de- 
vised telephone receiver fitted with 
a horn in some fashion or other, 
have become a very important 

topic of conversation among radio bugs 
everywhere. There is so much misunder- 
standing about telephonic or radio loud- 
talkers and so-called amplifying chambers 
in our phonographs in general, that a few 
words on this subject as to what actually 
occurs in such horns may not be amiss. As 
pointed out in a recent interview by Mr. 
O. B. Blackwell, the well-known telephone 
engineer of New York City, and also by 
Prof. Dayton C. Miller, there is actually 
no amplification of sound produced in any 
horn. That is to say, there is no amplifica- 
tion of the energy which is put into the 
telephone receiver or phonograph repro- 
ducer diafram, but the horn simply acts 
as an acoustic or sound relay, and its func- 
tion is to connect the vibrating diafram of 
the receiver or reproducer with the air in 
the room. There are many erroneous ideas 
in connection with horns used on such 
instruments, and one of the greatest falla- 
cies is that the horn is never any good if 
it is straight, but that it should be curved 
or coiled into several artistic knots and 
loops, as are the big brass base horns 
and the other instruments played by the 
village band. The reason why such band 
instruments have a tubular chamber wound 
around in a coil several times, is not be- 
cause the sound is any stronger or better 
in any way, because.it has, perchance, to 
follow around innumerable corners and 
twists, but due to the simple fact, as 
pointed out by Prof. Miller, that in order 
to permit a resonant acoustic or sound 
chamber to function at maximum efficiency 
for a certain tone, we must make this 
chamber of a fair length. The average 
tone register, let us say, is a baritone, 
which is between the high and the low 
notes usually sung or played, and the 
proper length of horn for an average bari- 
tone note is four and one-half feet, which 
corresponds to the length of this wave or 
vibration in air. If the horn is a great 
deal shorter than this wave length, it will 
vibrate at but a partial tone, or, in other 
words, our acoustic relay, as it were, will 
have to set up this note by vibrating a 
column of air equivalent to one of its 
harmonics or a partial wave length. There- 
fore, if I were going to build a first-class 
horn, says H. W. Secor, I would make it 
good and solid of some hardwood like 
mahogany, oak or maple, polish the inside 
as smooth as possible with sandpaper, and 
give it a coat or two of good varnish or 
shellac. “The horn must be tight at every 
point," said Prof. Miller in a recent inter- 
view, "and if we will remember that we 
are simply vibrating a column of air which 
is contained within our horn, we will have 
a clear conception of just how we must 
build this chamber." In other words, the 
walls should be sufficiently heavy and solid 
to insure that only the column of air is 
vibrating and not the horn itself. Of 
course, this result is never achieved with 
a metal or tin horn, unless it is made of 
drawn or pressed steel, at least one-eighth 
inch thick. The material forming the horn 
should not sing or vibrate and the best 
music Prof. Miller ever heard from a 
phonograph, he stated, was that produced 
from a concrete horn with walls four 
inches thick and over seven feet long. In 
other words, wood one-half to one inch 
thick for building such horns from, is bet- 
ter than thin wood, and many of the better 
class victrolas are now being fitted, it is 


noticeable, with very substantial sound 
chambers, having wood at least one-half 
inch thick. 

Of course a loud-talker is of little or no 
use to those who are using simply a 
crystal detector or one audion, but where 
two or more audions are employed, then 
the loud-talker comes into demand in most 
cases. It may not be so convenient, per- 
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This article explains how to build your own loud- £ 
talker for radiophone concerts. Several differ- £ 
ent styles are shown and described as well as : 

nciples on which loud-talkers work. It is 
not always the highest priced instrument of this 
type that does the best work, and itis advisable 
in all cases to experiment a little and see what 
results you can obtain before investing a large 
sum, of money in such an instrument, which 
may not be entirely suited to your particular 
receiving set. To answer about one millon 
inquiries, which we receive monthly, we may 
repeat once mor t loud talkers are practi- 
cally useless with the small amount of energy 
received on crystal detectors, and at least three 
audions (detector and two-step amplifier) are 
usually necessary for good results. 
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haps, but as Fig. 1 shows, it is frequently 
more efficient to separate the individual re- 
ceivers from two or more head sets, and 
allow each person to have one receiver, 
connecting the individual receivers in series 
as indicated in the diagram. This is done 
for the reason that usually there is but 
little current and a relatively greater volt- 
age available at the receiving set output 
terminals, especially where a crystal detec- 
tor is in use. The voltage available will 
thus actuate two to four or more 1,000 
ohm receivers in series as readily as it will 
one, but the current available is so slight, 
that if the phones were connected in par- 
allel, the increased amperage demanded by 
this arrangement would be more than the 
set supplied. It has been found in many 
cases, however, where multiple stage 
vacuum tube amplifiers are in use, that 
multiple phones or head sets can be con- 
nected in parallel, owing to the reversal of 
the foregoing conditions in this case, there 
being a greater amperage available, which 
meets the demands of the successive phones 
connected in parallel. А question fre- 
quently asked is, "Will the signals be of 
the same strength if two receivers or head 
sets are connected in series instead of using 
the single receiver or head set?" Usually 
the strength of a signal is but slightly re- 
duced, and where audion omplifers are 
employed, there is invariably sufficient 
energy in the output circuit to energize 
from six to twelve рһопеѕ or more. 

A very good loud-talker, which has been 
tried out by the editors of this journal with 
excellent success, is that shown at Fig. 2. 
This comprises a metal horn, the size of 
which may vary, but, of course, the larger 
the horn the more volume of sourd pro- 
duced. .A single Baldwin type C imo Rty- 
ing phone is employed. his receiver, 
which is extra large in size and fitted with 
a mica diafram, gives a very clear articu- 
lation, much better than many of the higher 

riced loud-talkers now on the market, and 
it is connected in place of the regular head 
phones. A very good arrangement is to 
connect the output terminals of the audion 
amplifying set to the two blades of a 
double-pole, double-throw knife switch. To 
one set of switch jaws the terminals of a 
2,000 ohm telephone head set are connected, 
while to the opposite set of switch jaws, 
the terminals of the loud-talker are con- 
nected. Some radio amateurs have com- 
plained to the writer that they had to 
re-tune their set slightly after throwing 
the switch over to the loud-talker, having 
tuned in the station loud and clear in the 
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head phones first, but he has found that if 
flexible twisted lamp cord not over five 
feet long is used to join this loud-talker to 
the switch, no change in tuning has to b: 
done at all, using a detector and three-step 
V.T. amplifier. 

There are a number of different ways in 
which this amplifying receiver can be held 
firmly and tightly against the board con- 
necting it acoustically with the amplifying 
horn, and a very effective method of doing 
this is given in Fig. 2. The receiver may 
be wired or held with a leather strap 
tightly against the board in which the base 
of the horn is fastened, but the method 
illustrated and comprising a spring which 
presses the receiver against the felt cov- 
ered front board, will be found simple and 
besides the receiver can be easily removed 
at any time. Where a large horn cannot 
be obtained, a smaller one may be pur- 
chased and then enlarged in size by pur- 
chasing a piece of fairly heavy sheet iron 
and bending this to fit inside the horn very 
tightly and to be riveted to the horn, as the 
writer has done. It will take some care- 
ful fitting to bend the sheet iron cornucopia 
fashion, but if you are a little skilful with 
a wooden mallet and a wooden block, you 
can form a flare or bell at the mouth of 
the horn. 


Duplex and Triplex Loud-Talker 


One of the editors has successfully used, 
and is using at the present time, on a four 
audion receiving set, with a loop aerial 
three and one-half feet square, the duplex 
loud-talker shown at Fig. 3. Here two 
Baldwin wireless phones are used, one for 
each horn, and the two horns are arranged 
to face in different directions, so as to 
distribute the sound around the room in the 
best manner possible. These horns can 
face in any direction desired; in a long 
narrow room for example, they may be 
placed back to back, so as to face in oppo- 
site directions, and thus throw the sound 
to the respective ends of the room. The 
horns used in this case measure about 
twenty inches long and have an opening 
at the larger end of about ten inches. The 
1,000 ohm receivers are held in wooden 
blocks, similar to the plan shown at Fig. 2. 
The horns are best suspended by cord or 
rope from the ceiling, but wire may be 
used if care is taken to see that it does 
not sing on certain notes. 

In Fig. 3, the arrangement of chairs, 
apparatus table, and single loud-talker with 
extra large horn of the type shown at 
Fig. 2, is outlined. In 2 smal! room espe- 
cially, always place the ioud-talker in a 
corner if possible, as this serves to dis- 
tribute the sound to the best advantage 
about the room, and one peculiar fact is 
that the radiophone talk always sounds 
much clearer at a fair distance from the 
loud-talker, this being due in part to the 
fact that when one sits close to the horn 
of the amplifier, he usually hears a slight 
frying noise or hissing, due to the action 
of the audions. Sometimes a radio-tele- 
graph station interferes, and if this is 
rather weak, this interference will be lost 
when the radiophone is sharply and clearly 
tuned in, and providing you do not sit too 
close to the loud-talker. Where a large 
room or auditorium is to be filled with 
sound from a loud-talker and radiophone 
receiving set, seven large horns, either of 
metal or wood, may be placed either in the 
respective corners of the hall or else they 
may be grouped in the centre, the large 
openings of the horns pointing outward, 

(Continued on tage 1174) 
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Fig. 3. Where a Pair of Baldwin or 
Other Efficient Radio Receivers Are 
Used, Both of These May be Fitted 
With Horns, as Shown Here, Pointing 
Each Horn in a Different Direction, so 
as to Distribute the Sound About the 

W Room With the Greatest Efficiency. 
The Diagram Below Shows an Ar- 
ement Used br One of the Editors 
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4-RECEIVERS IN SERIES 


Fig. 1. Where More Than One or Two Receivers Are to be Connected to 
the Radio Receiving Set, They Should be Connected in Series in Practically 
All Cases, Especially When a Crystal Detector is Used 














А A : i Е ү 2 Wires, 125 long, 

Fig. 2. A Simple and Effective Radio Loud-Talker, Which is in Use by H » d 

the Editors on Their Own Sets in Several Cases, is Shown Below. The 36 ‘apart, 30 high 

Sheet Iron Horn Measures About 20 Inches Long and Най Opening 

About 10 Inches in Diameter. A Single Baldwin mee plifying Re- 
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ceiver is Mounted in the Wooden Block, Cut as Shown 
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Fig. . Many People Are Adapting Their Phono- 
aph Cabinet to the Radio-Telephone, and One of 
e Best Methods of Doing This is Shown Below. 
The Reproducer is Removed and the Wireless Re- 
ceiver is Clamped Tightly Over the End of the Tone 
Arm, or Else Over the Opening to the Sound Cham- 
ber, as Shown by the Dotted Lines, Thus Utilizing 
the Horn in Your Phonograph 


To Receiver Ser 


-Radio Receiver in place of 
| Phonograph Reproducer 
! (or here) - -___ 
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Fig. б. One of the 
Successful Loud-Talk- 
ing Attachments Which 
Has Been Devised, 
Comprises a Horn Fit- 
ted with Two Openings 
at the Base, so That a 
Pair of Standard Radio 
Receivers Сап be 
Clamped Against 
These Openings, in 
the Manner Indicated 
by the Dotted Lines in 
the Dra Here- 
with. To Make This 
Loud-Talker Yourself, 
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Fig. 7. 5 ing of Loud-Talkers, We Give Below Two Sug- 
estions ich Have Been Tried Out with Marked Success. 
he Wooden Chopping Bowl Trick Shown in the Upper Illus- 

tration, Works Beauti ‚ as One of Our Editorial Staff Has 

Found. The Metal Cone Stunt Corresponds to One of the 

Successful Loud-Talkers Now Sold on the Market. The Bigger 

the Bowl or Cone, the Better, of Course 


Phonograph Record or 
Its Equivalent 






Yeather Straps 










‘Microphone (may be placed inside Loud Talker 
Horn on 227 Floor) 








3104 Dry Cells or Storage Batteries 
Ohms 









Scheme of Relaying Ra- 
diophone Music ‘om 
One Floor to Another, 
Bettiah Gating te 

ете , Utilizing the ^ 
Familiar Loud-Speaking — 4()/7 Receiver 
Telephone Circuit. The 
Radio Receiver is Placed 
in Contact with a Micro- 
phone of Standard Tele- 

phone Type 


=--Metal Cone 





` Loud Talker on 1$ Floor 
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ITH this issue we are inau- 

gurating a new department en- 

titled “The Broadcast.” Since 

last December a great changt has 

come into radio, due mainly to 
our radio telephone broadcasting stations, 
which now supply the public of this coun- 
try with free entertainment of all sorts, 
such as lectures, vocal music, phonograph 
music, instrumental, band music and 
speeches. 

For instance, recently in Newark, N. J., 
the WJZ station broadcasted an entire 
musical comedy, namely, Ed. Wynn's “Рег- 
fect Fool,” which is now running on 
Broadway. The entire cast, almost 100 
people, participated in the first radio show 
given. 

We are in receipt of thousands of letters 
from radio enthusiasts who wish to know 
all about this broadcasting service, where it 
originated, how far the station can be 
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heard, and news of other important ques- 
tions. In this department, hereaíter, we 
will give accurate information on all broad- 
casting topics, and we would ask our read- 
ers to keep all copies containing broadcast- 
ing information for further use. 

The map which we print herewith is a 
general one and simply shows the location 
of the present stations, which number over 
seventy. Readers can readily compute 
their distance from these broadcasting sta- 
tions, and the following rule, which is only 
a rough one, holds good: Ií you have a 
good crystal detector outfit and a íour- 
wire aerial not less than sixty feet long, 
you should be able to receive the enter- 
tainment from these broadcasting stations 
if you are located not further than twenty- 
five to thirty-five miles from them. With 
a vacuum tube outfit this distance would 
be increased quite a good deal If you 
have a VT detector and a two step am- 
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plifier, you should Бе -able to receive the 
entertainment quite loud anywhere from 
300 to 1,000 miles away from these sta- 
tions. 

As mentioned elsewhere, our special sup- 
plement map, which will be published with 
our May issue, will give a great deal of 
data not shown on this first general map. 
This supplement will be of great impor- 
tance and will be an unusual feature of our 
next issue. 

This department will contain a monthly 
list of broadcasting stations, with full par- 
ticulars for each station, and we invite all 
new stations that are either contemplated 
or are in operation to send to the editor 
full particulars as to their station for 
publication. 

We intend to make this department a 
"live" one, and hope for the full coopera- 
tion of everyone concerned. 


First Authentic List of Radiophone Broadcasting Stations 


Akron, Ohio, Radioart Store Station. Call 
letters, 8UX. Monday, Wednesday and Friday, 
6:30 to 7 p. m., Eastern Standard time. 190-200 
meters; normal range, 30 miles; exceptional 
range, 200 miles. 

Anacostia, D. С. NOM. 350. 

Anticosti, N. S. NSF. 200 to 
250 meters. 

Atlanta, Ga., Garter Electric Co. 
4CD. Wave length? 

Zum Texas, State University. 


Call letters, 

Boston, Mass, H. A. Beale’s Station. No 
schedule or call letters on record here. 

Berlin, N. H., Y. M. €. No call letters 
or wave length yet. Broadcasting program of 
interest to the public. 

Chicago, Ill, Westinghouse station. Call let- 
ters, KYW. Music, opera. 

Chicago, 11. Call letters WBU. 
wave length wantin 

Cleveland, Ohio, € leveland Radio Association. 
Friday evening concerts. No call letters or wave 
length obtained. 

Cleveland, Ohio. Call letters, WHK. Station 
and wave length wanting. 

Cleveland, Ohio, station of the Cox Manu- 
facturing Co. Сай letters, 8ACS. 200 meters, 
Sunday, 7:30 or 8 P. M., Eastern Standard time. 
Music and voice. Can be heard with mineral 
detector receivers in Cleveland and suburbs. 
With amplifiers it is heard clearly at distances 
up to 50 or 60 miles, and has repeatedly been 
heard at distances of several hundred miles. 
Thursday evenings, concerts under auspices of 
Cleveland Radion Association. Different. mem- 
bers give these concerts. They are heard thru- 
out Greater Cleveland and sometimes at greater 
distances. 

Cincinnati, Ohio, station of Precision Equip- 
ment Co. Call letters, ХВ. 375 meters. Music, 
vaudeville, baseball scores, and other information. 

Columbus, Ohio. The station of Ohio State 
University. Call letters, 8YO, 275 meters. No 
schedule. — Time signals, market reports and 
other useful information. з 

Columbus, Ohio, station of Electrical Specialty 
Co. Call letters, 8BYV. 200 meters. Monday, 
Wednesday, Friday, 7:30 P. M., Central Standard 
time. Music, foot all Scores, baseball scores, and 
other news. 

Dallas, Texas, Police Dept. Call letters WRR. 
450 meters. Weather forecasts, Police Bulletin. 
local news and other information. 8:30 to 9 


Call letters, 
Call letters, 


Call letters. 


Station and 


P. M. at some station concerts, y 
Dayton, Ohio. McCook Army station. Call 
letters, WAL. 1 
Dayton, Ohio. Call letters, WFO. Station 


and wave length, ny recorded. 
Deal Beach, American Telephone and 


Telegraph EN те with КООМ. Call 

letters, 2X h 
Denver, Colo. Y. M. C. A. station. Daily 

time signals, weather report and news. | Thurs- 


day. 8 to 9:30 P. M., Fitzsimmons Hospital Sta- 
tion, Concert. Daily, 8:30 A. M., station of 
Reynolds Radio Company, Inc. Weather fore- 
Radius 1,000 miles. Sundays, 8 to 10 

Same station, concert. Radius, 1,000 
miles. This music is used for dances in Wyo- 
ming, Nebraska and Kansas. 

Detroit. Mich., Detroit Call 

"BL. No schedule. 

Fairfield, Ohio, U. S. 
letters, WL2. No schedule. 
ing. 

Gridley, Calif. Call letters KFU. 
call letters wanting. 

Hamilton, Ohio, 
200 meters or over. 


letters, 


Army station. Call 
Wave length want- 


News. 


Station and 


Doron Bro. Electrical Co. 


No schedule. 


Google 
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Hartford, Conn., C. D. Tuska Co. Call letters 


WOB. 360 to 485 meters. No schedule. 

оПузоод, Calif., Electric Lighting Со. Call 
letters, КСС. Wave length, 360 meters. No 
schedule. 


Indianapolis, Ind. Call letters, WOH. 

Indianapolis, Ind., station of Hamilton Mfg. 
Co, Call letters, WLK. 

Jefferson City, Mo. Call letters, WOS.  Sta- 
tion and wave I" h wanting. 

Jersey City, p Wireless Telephone Co., of 
Hudson md. Call letters, WNO. 360 meters. 
No schedule. 
am [екеу City, N. J., Jersey Review. 


Kansas City, Mo. Call letters, WOQ. 

Kansas City, Mo., Western Radio Co: eCall 
letters, 9ZAB. 

Lansing, Mich. Call letters WHW, 
Wave length? 


Call letters, 


Station? 


Lincoln, Neb. University of Nebraska. Call 
letters, 9Y Wave lengths Range, several 
hundred miles. Noon and 7.30 P. M. 

Los Altos, Calif., Colin B. КЕРУ Со. Сап 


KGB. 


Wave length? ? 


letters, 


Special Broadcast Supplement 


ITH our May number, we will issue 

a special radiophone broadcasti 

map in two colors, size 15 by 1 
inches. This map will contain all important 
data of every broadcasting station in the 
country in existence at the present time. 
The map will be arranged in such a way that 
it can be mounted by the reader and new sta- 
tions can be inserted by means of a special 
key printed on the map. 

smuch as our new P Radio features have 

made an unprecedented demand for SCI- 
ENCE AND NTION, be sure to reserve 
your copy with your news dealer now, as 
otherwise, you may not be able to obtain it. 
It costs nothing to do so, and places you 
under no obligation. 
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Los angeles, Calif., Western Radio, Electric 
Co. Call letters, KZC. Wave length? 

Los Angeles, Calif. Call letters KOG. Sta- 
tion? Wavelength? p 

Los Ар ев Calif., Leo. į; Meyberg Co. Call 
letters, Wave length? Another station 


at зап ау 


Los Angeles, Calif., Arno A. Kluge. Call 
letters, KOL. Wave len 


os Angeles, Calif., E mberg Dept. Store. 
Broadcasts prog ram of interest to the public. 


Range 1,000 m 
Medford Hillside, Mass. Call letters, WGI. 
350 meters. Dail Boston City Police 


у, 
Reports, first їп international Morse Code ten 
words per minute, then by radio telephone. 
Wednesday, 8: 113 P. M. Same station, Concert. 


Tuesday and Thursday, 8:15 P. M. Same sta- 
tion. Burgess Bed Time Stories. уар 

Monday, 8:15 Р. М. Same station. Publicity 
and information of general interest. Y 

Friday, 8 Amateur Night. Code in- 


struction; new licenses announced. 

Saturday, 8:15 P. M. Football, baseball, other 
sporting events and general news. 

Special broadcasts. Same station. United 
States Public Health Service Lectures. Detailed 
reports of World Series. Concerts by high class 
artists. Sermons on Sundays.  Addressed by 
prominent speakers. Business reports. 


1148 





Medford Hillside, American Radio Research 
Co. Call letters, WGI. Wave length, 360 meters. 
A report from the American Radio Co., claims 
that WGI formally 1-XE was the first radio 
broadcasting station in this country. Its radius 
is 1,000 miles. This station reports that due 
to geographical conditions the station at Spring- 

j ass., cannot be heard at Worcester. во 
that the New England population is practically 
dependent for its broadcasts upon W р 

ехісо City емсе. sae XDA. 
5,500 meters. Daily, 7 M. 

Minneapolis, Minn. е of Minnesota 
station. Call letters, WLB. 

Montreal, Canada. Station of the Marconi 
Telegraph Co. of Canada, Ltd. 1,200 meters. 
Radiophone concerts, news bulletin, notices of 
wireless, society meetings and other information. 
Range about 200 miles. 


letters, 


New Haven, Conn. А. C. Gilbert Co. Letters, 

Newark, М. J. L. Bamberger & Co. Call 
letters, WoR 

Newark y Westinghouse test station, Call 
letters, SAI. 360 meters. 

Newark, e Station of the Westinghouse 
Electrical "Manufacturing Co. Call letters, 
WJZ. S608 meters. Broadcasts daily Arlington 


signals at 12 noon and at 10 o'clock. 

New York City, N. Y. Ship Owners Radio 
Service. _ Call letters, WDT. Wave length? 
Schedule? 

New York and vicinity. Ship of American 
оов and Telephone Со. Call letters, 
KD This ship is sometimes 1,000 miles 
at sea and communicates to the stations of 
the Radio Corp. of America. This station has 
communicated with the land station (2-XJ at Deal 
Beach), at a distance of 1,600 miles. 

Oakland, Calif. Preston D. Allen. Call let- 
ters, KZM. Wave length, 360 meters. 

Oakland, Calif., Atlantic & Pacific Radio sup- 
plies. Call letters, KZY. Wave length 360 
meters. 

Pasadena, Calif. J. J. Dunn & Co. Call let- 
meters. 


ters, KLB. 360 
Pawtucket, R I. Raymond F. Farnhans sta- 
Call letters, IOJ. Wave length? 

Pawtucket, К. I. Thomas Gibline Station. 
Call letters, 1IXAD. No schedule. Wave length? 

Philadelphia, Pa. Call letters, WCL. Station? 
Wave length? 

Philadelphia, Pa. T. F. Z. Howlette station. 
Call letters, 3-AWI. Wave iength? o sch 


ч Pinebluff, Ат Калы, Call letters, WOK. Sta- 
tion? Wave length? 

Pittsburg, Pa. Call letters, КОУ. 
Wave length? 

Pittsburgh, Pa. KDKA. Westinghouse Sta- 
tion. 360 meters has been heard 2,000 miles. 
Concert and schedule similar to wJZ Newark 
varied program 

йам, Pa ` Hamilton Mfg. Co. 
w 0 meters. A 

Call letters, KGF. Station? 


tion. 


Station? 


Call letters, 


Pomona, Calif. 


Wave length? : 
Richmond, Ind. Call letters, WOZ. Station? 
Wave length? : ‘ty 
Rochester, N. Y. Call letters, WHO. Sta- 
tion? Wave length? 
Rock Island, Til. Call letters, WOC. Station? 
Wave len 


Rome, ш Amateur station. Call letters. 
4-ВО. Wave length? Range 500 miles. 

Roselle Park station of the kadio Corporation 
of America. Call letters, WDY. 360 meters. 
Station temporarily discontinued. 

Continued on page 1171) 
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lio for the Beginner 


Dy ARMSTRONG PERRY 


HOW TO OPERATE A SIMPLE RADIO RECEIVER 


NO. 2. 


F you hooked up that mineral detector 
set the way I told you to in the last 
issue you ought to be hearing all sorts 

-of things now. But I have a hunch 
that you have had troubles the same 

as I have. 

There are three troubles that are com- 
mon to all beginners: (1) He does not 
hear anything. (2) He does not hear 
what he wants to hear. (3) He does not 
hear it loud enough. The first trouble 
can be overcome. The other two, like 
leprosy before the discovery of chaulmoo- 
gra oil, seem to be incurable. The reason 
they are chronic is that human desire is a 
progressive ailment. The beginner who 
hears a New York station to-day wants to 
hear Chicago tomorrow, San Francisco the 
next day, then Honolulu, then Mars. Radio 
goes further than any other hobby toward 
satisfying the natural desire to do some- 
thing bigger and better every day than you 
did the day before, and Mars may yet be 
heard from. The beginner who masters 
his mineral detector outfit is well on his 
way to the bigger achievements. 

The simple receiving outfit consists of: 
(1) The aerial or antenna, which picks ир 
the radio waves. (2) The tuner, whic 
enables the operator to choose the station 
he will listen to. (3) The detector, a 
valve that reduces the radio waves to 
vibrations slow enough to make sound 
that can be heard by the human ear. (4) 
The phones, which change electrical oscil- 
lations into sounds. (5) The ground wire, 
which completes the path by which the elec- 
tric currents pass on their way after pro- 
ducing the sounds that you hear. After 
these parts are set up and connected, the 
tuner and the detector are the only parts 
to be adjusted. 

The detector, as of course you have 
noticed, consists of a piece of mineral and 
a piece of small wire mounted in such a 
way that they can be brought into con- 
tact. Sometimes there are two pieces of 
mineral instead of a piece of mineral and 
a piece of wire. The wire, or the smaller 
piece of mineral, whichever the detector 
has, should be touched to the larger piece 
of mineral at different spots on its smooth 
surface, while the operator listens atten- 
tively with the phones. When the operator 
hears a signal, which very likely will sound 
like the buzz of a mosquito, he very gently 
adjusts the wire or mineral to see if he 
can make the buzz louder. The more he 
works at this the more he will find out. 
He will discover that there are certain 
spots on his mineral that give him a louder 
sound than others. Remembering these 
spots saves time for him when further ad- 
justments are necessary. Also he discov- 
ers that even the slightest variation of 
pressure on the mineral makes a great dif- 
ference, and that the wire may slip off the 
tickle spot and have to be readjusted. 

There is one impulse that must be sternly 
resisted. Every human being has an itching 
desire to rub his hand over a nicely pol- 
ished surface. Sometimes it is done un- 
consciously, as in the case of a gentleman 
who descended the stairs at the home of 
his host and permitted his hand to slide 
from the smooth banister right on over the 
shoulder of a lady in evening dress who 
was leaning on the post at the bottom. 
The beginner who gets no buzz from his 
radio receiver often assumes that a vigor- 
ous polishing of the surface of the mineral 
with his thumb will rid it of dust and 
enable the signals to come through. The 
fact is that one touch of the thumb, even 
when it is as clean as it is after you use 
the nail for a screwdriver, deposits enough 
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This Motion Picture Strip Shows the Successive 
Operations, from Top to Bottom, to be Followed 
in Tuning the Radio Receiving Set Either for Radio- 
phone Concerts or for Regular Radio Telegraph 
Signals. If a Crystal Detector is in Use, it Will 
Prove a Great Time Saver to Employ the Buzzer 
Test Here Shown, as Otherwise You May Spend 
Several Hours Listening for Signals on a “Dead” 
Crystal. Adjust the Detector, then the Tuner and 
the Variable Condenser. 
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natural skin oil on the surface of the min- 
eral to insulate it from the wire or the 
other mineral and destroy its sensitivity. 
If your detector does not detect, take a 
course on thumb prints and find out who 
smeared it. Remedy: Clean crystals oc- 
casionally with benzine, carbona, or bet- 
ter, carbon bisulfid. 

The tuner, unless you know that you 
have it adjusted to the station that you 
want to hear, should be manipulated in 
conjunction with the detector. It may be 
a coil of wire on which a metal spring 
slides back and forth; or it may have two 
coils of wire, one inside the other, that 
cpen and shut like a telescope and have 
semicircles of tack heads or bolt heads on 
the side or end, and a brass tongue that is 
turned with a knob and brought into con- 
tact with one bolt head after another. A 
recent t of tuner that I have used has 
just one handle that swings back and forth 
and moves a pointer over the face of a dial 
on which are numbered scratches with un- 
numbered ones between. The swinging of 
the handle, the sliding of the metal spring 
or the turning of the knob all have the 
same purpose, which is to adjust your re- 
ceiver so that you can hear the station you 
want to hear. The beginner knows, or 
should know, that the radio station KDKA 
for example is located at East Pittsburgh, 
Pa.; that he is near enough to hear it with 
the apparatus that he has, and that it 
transmits on a wavelength of 360 meters or 
whatever it uses at 8 P. M. 

If he does not know exactly what he is 
trying to hear, of course the beginner just 
explores the ether to find out what he can 
hear. That is like fishing blindfolded in 
the middle of the ocean. He may catch 
anything from a flying fish to a whale. 

When the beginner knows the hour at 
which the station he wants will be trans- 
mitting, and what wavelength it employs, 
he touches the wire of his detector to 
some spot on his mineral which he thinks 
is sensitive, then slowly tries his tuner 
over its whole range of motion. In case 
the tuner has two knobs, each with its 
semicircle of contact points, the game is 
to put one brass tongue on its first con- 
tact point, turn the other knob as far as it 
will go each way, move the first tongue to 
the next contact point, repeat the operation 
of the other knob, and continue until every 
possible adjustment has been made, includ- 
ing the working in and out of the tele- 
scoping coils if the tuner is the kind that 
has them. If the operator knows approxi- 
mately how to adjust his tuner for the sta- 
tion he wants to hear, he tests it in that 
position very thoroly by slight changes. 
If he does not hear what he wants to, he 
changes the wire or movable mineral of 
his detector to another spot and repeats 
the exploration with his tuner. 

There are “buzzer testers” which will 
show when the detector is on a sensitive 
spot. When these are used, the detector 
can be adjusted accurately and the entire 
attention of the operator given to the 
tuner, but most radio amateurs start their 
careers without them. In spite of that, 
they do not use such awful language! 

Sometimes a tuner has a variable con- 
denser in addition to the apparatus de- 
scribed above. That means one more knob 
to turn. The process then is: Tickle the 
mineral, shove the slider over another wire, 
or turn the knob or swing the handle an- 
other notch, turn the condenser knob as 
far as it will go in each direction, slowly, 
and push the sliding coil back and forth if 
you are using a tune? that has one. Then 

(Continued on page 1186) 
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Oracle 


In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed 
to this Department cannot be answered free. A charge of 25c is made for all questions where a personal answer is desired. 


Receiving Troubles 
M 1) Jack Pomret, of New York City, 
asks: 


Q. 1. 


I have a double slide tuning coil, 


a crystal detector, a fixed condenser, and a 





A Hook-Up of a Double Slide Tuning Coil, Crystal 





Detector, Fixed Condenser and Phones, is Shown 
Above. The Method of Connecting a Buzzer for 
Testing Crystal Detector is Also Illustrated. A- 


Aerial, T*- Two Slide Tuner, D-Detector, Е. C.-Fixed 
Condenser, P-Phones, Buz-Buzzer, G-Ground, B- 
Battery, S-Switch. 
pair of 2000 ohm 'phones. I have never 
heard the Westinghouse Station. My 
aerial is a single wire about 70 feet long 
and 50 feet from the ground, strung out 
from a wash-pole. Only on rare occasions 
have I been able to receive telegraphic 

messages. 

A. 1. Your ’phones are of the regula- 
tion type and have been employed by many 
amateurs very successfully. The reason 
you are probably not getting the proper 
results is that you are not adjusting your 
detector to its point of maximum sensi- 
tivity and you are not tuning sharply 
enough. We would advise that you change 
your hook-up to conform with the circuit 
here shown and employ a buzzer test as 
often as you think necessary. 


Miles and Wave Length 


@ Burton Hays, Philadelphia, Pa., 
asks: 

О. 1. Arlington Station is rated at 2500 
meters. How many miles is that? 

A. 1. This "rating" which you speak of 
does not refer to distances in receiving 
ranges. It is a unit of measurement used 
to denote the length between the peaks of 
two adjacent undulations of the same wave 





Two Hook-Ups 


the First, a Single Slide Tuning 
Coil, Detector, Condenserand Phones. The Second, 
in Addition to the AbovelApparatus, a Two-Slide 


Tuner and a Variable Condenser. A-Aerial, G- 

Ground, T:-Single Slide Tuning Coil, T’-Double 

Slide Tuning Coil, D-Detector, F. C.-Fixed Con- 
denser, V.C.-Variable Condenser, P-Phones. 


Google 


and even tho a station may be rated at 
2500 meters it does not necessarily imply 
that you will be able to hear that station 
even ten miles away unless your apparatus 
is so arranged that it can tune up to that 
wave length. 

Q. 2. Please give the hook-up of a 
single slide tuning coil, a detector, a fixed 
condenser, and a pair of 'phones. 

A. 2. The hook-up is given herewith. 

Q. 3. Also furnish the hook-up of a 
two-slide tuning coil, a variable condenser, 
and the other apparatus mentioned above. 

A. 3. Assuming that you intend to use 
in addition to the single slide tuning coil a 
two-slide tuning coil the hook-up is here 
shown with the single slide tuner used as 
a loading inductance. 


i lament 
Audion detector 


ender 


soles 





Making Radio Symbols Simple to Understand. 

The Above Chart of Radio Symbols With the 

Names Alongside of Each, Shows What the Various 
Signs Represent. 


Radio Symbols 

(3) Raymond Pomfret, Miami, Fla., 
asks: р 

О. 1. I see so many diagrams of wire- 
less apparatus and they are all Greek to 
me, will you please give me the names of 
the various instruments and the symbols 
used to designate them. 

A. 1l. We are publishing the symbols 
usually employed here and with each of 
them the name of the actual apparatus. 


Buzzer Test for Crystal Detector 

(4) John Hay, of Kansas City, asks: 

Q. 1. I have heard that there are other 
methods of employing a buzzer for testing 
a crystal for sensitivity besides connecting 
the wire directly to the ground lead. Can 
you give me a circuit diagram for this 
method ? 

A. l. There are several methods of do- 
ing this depending upon induced currents. 
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One way is to wind several turns of wire 
around the aerial lead before connecting 
this to the buzzer; another method is to 
wind several turns of wire around a card- 
board tube 2 or 3 inches in diameter and 





In Case of Objections to the Use of the Buzzer for 

Testing a Crystal as Shown in Question No. 1, the 

System Indicated Above May Be Employed. uz- 

Buzzer, T!-Single hes e Toner, S-Switch, B-Battery, 
-Aeria 


then pass the aerial lead either thru or 
around the cardboard tube or else permit 
this coil to approach the loose coupler or 
tuner so as to react upon it. The buzzer 
is placed in series with this coil. 

6. 2. Are there any advantages in using 
these methods ? 

A. 2. The advantages are slight, but 
users of this system claim that the sensitive 
spots so found on crystals are not apt to 
be lost or burnt and that more sensitive 
spots are generally found. 


Hook-Up 


(5) R. M. Gross, Maybell, Colo., re- 
quests a hook-up of a loose coupler, load- 
ing coil, variable condenser, ‘phones and an 
audion detector for reception of undamped 
wave signals, and asks: 

Q. 1. Will I be able to hear Arlington 
on this set. 

A. l. You may have considerable diffi- 
culty in receiving Arlington time signals 
on the west side of the Rocky Mountain 
range, but there are plenty of govern- 
ment stations transmitting time signals 


nearer your immediate vicinity than Ar- 
lington, which would come within your 
Hook-up is given herewith. 


range. 





A Simple Audion Circuit Which Will Receive 
Damped Waves. T!-Single Slide Tuner, L.C.-Loose 
Coupler, V.T.-Vacuum Tube, B!B.-'B" Battery, 
H.B.-Six Volt Storage Ванегу; R-Rheostat, 
P-Phones, A-Aerial, G-Ground. 


Amusement Device 

1,399,582 issued to James 
Sayih) 

This rather clever amusement de- 


vice is of the carousel type. There 
are an annular series of cars, which 


(No. 





revolve in opposite directions, and 


are permitted to undulate while so 
traveling. The speed varies accord- 
ing to whether the rider chooses to 
travel on the innermost or the 
outermost circle. The cars travel 
on rollers and are connected to an 
endless chain by means of a lever. 
This permits the cars to rise and 
fall without shifting the nature of 
the driving element, or the chain 
to which this drive is attached. 
One single motor controls all four 
chains, and a locking means in the 
lever prevents the cars from up- 
setting. 


Aerial Apparatus 


1,396,874) issued to Vittorio 
Pastrengo) 


This is an unusually clever land- 
ing gear for sea planes, which en- 
ables the aviator to alight on quite 
rough water without shock to the 
plane, or permits him to descend 
on land. There are three skids 
pivoted at the front. and free to 
move within а certain angle con- 
trolled by a spring and piston shock 
absorber. These skids are also pro- 
vided with fluted planes inclined at 
an angle, which assist in bringing 
the vessel down without damage on 
a rather rough sea. Two of these 
skids are mounted within the hulls 
of the sea plane, and the third at 


(No. 





further 
pontoons at the ends 
which are arranged 
in a similar pivoted manner to the 
landing skids. 


the tail. The is 
eguipped with 
o 


its wings, 


plane 


Shaving Brushes 


(No. 1,392,369 issued to Charles F. 
Stoewsand) 


The less dangerous of the species, 
according to Kipling, uses the shav- 
ing brush more regularly and this 
invention was created for the almost 
universal demand for such brushes. 
It consists of a handle which holds 
the bristles of the brush and acts 
as the container for liquid soup 
Upon pressing the plunger inwardly 
a ball-valve is operated which per- 
mits some of the liquid soap to 
js out thru a perforated сар. 
ff the plunger is released the valve 
closes, preventing the return of the 
liquid from the end of the shaving 
brush, and because of the suction 
thus exerted more of the liquid 
soap passes into the plunger section, 
The soap is, of course, sprayed upon 
the brush. It is then merely neces- 
sary to moisten the face with water, 





press the button a few times and 


lather as desired. 


Heater for Gasoline Supply 
Pipes 

1,399,393 issued 
Millner) 


Many of us have experienced the 
difficulty in starting gasoline en- 
ines in automobiles on a very cold 
ay, sometimes cranking up “һе 
old bus” as tho we were winding it 
up as we would a phonograph. This 
heating device consists of a flexible 
tube, in the fabric of which the 
wire is wound. One end of the 
tube is fastened to an insulating 
member and the other end pro- 
vided with a cap. The whole is 
secured around a supply Tue lead- 
ing to the carbureter. he wires 
from the heating element are con- 
nected to the battery circuit of the 
automobile. In this manner it is 


(No. to Edgar 


possible to heat the gasoline suffi- 
ciently to insure its proper vapori- 
This tubular 


zation. eating ar- 





Inn) 
rangement is provided оп its inner 
surface with a coat of flexible 
sheet asbestos. The air space 
between the heating tube and the 
gasoline pipe is the column of air 
upon which the heating coil acts. 


Apparatus for Regulating 
Frequency 


(No. 1,390,318 issued to Henry E. 
Warren) 

Ordinary frequency meters give 
a fair indication of the freauency 
at that particular moment, but if 
the frequency is slightly above nor- 
mal an instantaneous reading would 
be of no value. With this device 
the error in frequency is amplified. 
Primarily, it consists of a synchro- 
nous clock which operates a shaft. 
This shaft turns, within another 


shaft, both of which are threaded 
The 


to fit loosely upon each other. 





second shaft referred to is con- 


trolled by the generator. It is thus 
obvious that as long as the fre- 
quencies of the clock and generator 


are identical, the shaft will remain 
in the center, but should the fre- 
quency of either vary ever 
so slightly, the shaft is 
caused to move in either a 
forward or backward direc- 
tion. This shaft being fitted 
with contact-making devices, 
closes a circuit thru a wheatstone 
bridge. 


Anti Rattling Device 
1,400,482 issued to Harry E. 
Ewing) 
Anti rattling devices for windows 
are numerous, but very few of these 


(No. 





resemble this one recently patented 
and just placed upon the market. 


Essentially it consists of a base 
plate having screw holes so that 
it can be secured to the window 
frame, and also a rectangular pro- 
jecting part to which the window 
engaging member is secured, so 
that said member is spaced an ap- 
reciable distance from the base. 
his member is formed of a spring 
strip bent as illustrated, carrying 
a strip of felt which is secured at 
its outer end by means of a rivet 
and at its inner end by the clamp- 
ing strip engaging with the window 
frame. 


Thermic Telephone 
(No. 1,389,230 issued to Robert 
Aernout Baron van Lynden) 

In order to facilitate the making 
of heating conductors in thermic 
telephones, the inventor of this 
system winds a helical coil of Wol- 
laston wire. This is placed between 
vpright conductors after it has been 
slightly flattened. The points of 
union between the conductors and 
the Wollaston wire are soldered, 
forming therefore, a multiple series 
of parallel arcs of wire. The bent 
portions in this manner project on 
either side of the two pins. Each 
half of the Wollaston wire coil is 
then dipped into acid, where the 
wire is etched to the desired diam- 








eter. The two pins are fitted into 
end blocks. This permits the small 
section to be removed and replaced 
in case the wire is burnt out. 





Submarine Mine 

1,390,768 issued to Herbert 
Grove Dorsey) 

This new submarine mine can be 
controlled from a shore station with- 
out recourse to the usual communi- 
cating wires, which have heretofore 
been used for such control The 


(No. 


mine has contained within it three 
resonators, all responding to differ- 
n the mouth of 


ent frequencies. 
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each of these resonators is a vane, 
which vane, strange to say, when 
pivoted on a transverse axis in 
Ielmholtz resonator, tends to rotate 
in a direction to close the mouth 
when the latter is stimulated by the 
reception of pulsations of the proper 
frequency. This closes the circuit 
to the electrical detonating means, 
exploding the mine. Hence when 
the proper code is sent out, all those 
mines within a definite area whose 
code signals, of course, are known, 
may be exploded at will by the 
operator. 


Electrical Game Board 


(No. 1,399,712 issued to Samuel 
Joseph Levi) 


A game board is wired as shown 


in the accompanying diagram. The 
dotted lines represent the wires 
under the board 


passing through and 


р" 





and the heavy black lines show 
the wires above the board. These 
are sunk in grooves so that they 
protrude but very little. А visual 
or audible signal such as a lamp 
or a buzzer, is placed into the cir- 
cuit. The battery, which is placed 
in a suitable receptacle found under 
the board, is connected to the signal. 
Nine pins are placed upon the 
board, one of which is electro-con- 
ductive; when it is knocked across 
the wires a signal is given. 


Treating Products by Dis- 
rupted Conduction 


(No. 1,399,162 issued to Franklin 
S. Smith) 





In order insect life, 
the inventor of this device uses 
electricity, claiming that not only is 
insect life destroyed, but also their 
eggs, lava and pupa. This apparatus 
is used for cereals, dried fruits, 
books, furs, etc. He provides for 
a plurality of electrodes and con- 
densers, arranged in groups тп 
opposed relation to each other. An 
endless belt conveys the products 
to be treated between these conden- 
sers, which are adjusted to fit the 
boxes or cartons of different sizes. 
High tension current, either direct 
or alternating, breaks down the air 
gap that exists between the elec- 
trodes. Most of this voltage is 
placed on the dielectric of the con- 
densers but a proportional part is 
placed on the conveyer belt and 
the passing carton. 


to destroy 
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Water Rheostats 


(1191) Frank A. Simpkins, Brooklyn, N. Y., 
wants to know: 

. l. How to make a water rheostat. 

. 1. Altho the water may be contained in 
almost anything convenient, it is generally safer 
to use a vessel of insulating material, such as 
a wooden box or barrel. The electrolyte may be 
ordinary water when pressures of 500 volts or 
higher are to be used. It is customary, how- 
ever, to improve the conductivity of the water 
by the addition of a little salt or washing soda, 
or a little acid of some kind. 

When the voltage is 550, a tablespoonful of 
salt is about enough for a barrel of water. 
More salt should be used for lower voltages. 
The conductor terminals are usually plates of 
iron, altho other conductors will do. The re- 
sistance is regulated by changing the distance 
between the plates, or the amount of surface 
of the plates, or by changing the density of the 
solution, the latter, however, not being so easily 
managed. Rectangular boxes of wood or stone 
are often used. barrel containing fifty to 
sixty gallons will dissipate an equal number of 
kilowatts. Small rheostats sometimes take care 
of 20 to 150 watts per cubic inch of liquid. 
The allowable current varies from .25 to 3 
amperes per square inch of surface on the ex- 
posed face of one electrode. 

A good design for a water-cooled resistor is 
shown in one of the accompanying illustrations. 
It consists of a number of pipes fitted into U- 
Shaped couplings and supplied with sliding brass 
bridges or shunts. With all the shunts at the 
top the resistor is practically short-circuited; 
when it is desired to cut out all the resistance 
the terminals of the rheostat should be short- 
circuited thru the switch indicated. With all 
the bridge pieces at the bottom the resistance 
of the circuit becomes a maximum. The pipe 
connections are so made that water can be cir- 
culated thru the rheostat. The connections to 
the water mains and outlet should be made 
thru rubber hose. The heat capacity will de- 
pend upon the amount and temperature of the 
water circulated. 

Water rheostats can be worked at higher 
densities than those of usual design by allowin 
cool water to circulate thru the tank. It wi 

86.5 190 
kilograms or —— pounds of water 





require 


t t 
per hour to dissipate the heat liberated by the 
absorption of one kilowatt, wth a temperature 
rise of “t” degrees Centigrade. This formula 
also applies to the cooling of metallic resistors 
submerged in running water. 


Where high voltage is used the water must 
be conducted to and from the tank in rubber 
hose. For potentials to 2,500 volts a length 


u 
of 15 to 20 feet is sufticient to prevent ground- 
ing, providing the diameter does not exceed 
one inch. For larger diameters a correspond- 
ingly longer hose must be used. 
: 0 2. escribe a simple way in which to 
make an adjustable carbon rheostat. 

A. 2. Carbon rheostats have the advantage 
of fine adjustment together with a large current 


capacity. Carbon will carry about 125 amperes 
per square inch. These rheostats are generally 
made up of plates held in a frame and the re- 


sistance varied by changing the pressure between 
the plates with a screw clamp: A simple and 
easy method of making a carbon rheostat from 
old lamp carbons is shown in an accompanying 
illustration. x ү 

Опе үре of laboratory rheostat in considerable 
use at the present time is made up of about 
two dozen square carbon plates, 
lated, of course, each plate being about 2% 
inches square and W% inch thick. heet carbon 
suitable for cutting up into such plates can be 
purchased at any electrical supply house. An- 
other form of carbon fheostat is made up of 
crushed carbon or carbon granules placed in an 
insulating tube, one wire being secured to a 
metal plate at one end of the tube and the 
second wire being connected to a second metal 
plate which сап be screwed down upon the 
carbon particles to give more or less pressure. 
The greater the pressure the less the resistance 
offered to the circuit by the rheostat, and vice 
versa. This carbon-granule rheostat works on 
the same principle as the microphone. 


not copper 


The “‘Oracle’’ is for the sole benefit of all scientific experimenters. 
the benefit of all. but only matter of sufficient interest will be publisht. 
be answered: 





Questions will be answered here for 
Rules under which questions will 


n; matter must be typewritten or else written in ink, no penciled 


Questions addrest to this department cannot 


If the questions entail considerable research work or 











. 3. What chemical solution is used for 
moistening the paper in making а polarity 
tester? 





Water Rheostats Made From Barrels Are Fre- 
quently Very Useful in Testing the Output Capacity 
of Dynamos as Well as for Regulating the Amount 
of Current Sap lied 2 Motor or Other Aparatua 
Under Test. e Two Metal Tubes Are Lowered 
Into a Solution of Baking Soda or Salt Water. 


A. 3. The simplest solution, perhaps, is iodide 
of potassium dissolved in water; when paper 





A Simple Variable Resistance Made From Old 


Lamp Carbons is Shown Above; While Below We 
See a Water Rheostat Comprisi Water Pipes 
Connected as Shown, and Fitted ith Individual 


Short-Circuiting Jumpers, Also a Switch for Cutting 
Out the Whole Rheostat. 
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is moistened with this, and the terminals of a 
battery or dynamo are connected to it, a brown 
spot is left at the positive terminal, or where 
the current enters; the paper must be damp 
when the test is applied. To keep the paper 
moist longer, glycerine should be added to the 
solution. By moistening paper with a solution 
of iodide of potassium, to which some starch 
water has been added, a blue mark is left at 
the positive pole. Another solution is made by 
dissolving 15 grains of red iodide of mercury 
and 20 grains of iodide of potassium in one 
fluid ounce of glycerine; this must be used 
moist, keeping the terminals 1 inch apart for 
each 100 volts; yellow appears at the negative 
pole. By using a solution of ferrocyanide of 
potassium and iron terminals, blue арреагз аї 
the positive pole. a solution o phenol- 
phthalein is placed in a bottle or tube, corked 
at both ends, with two wires entering the corks, 
the positive end turns red. Shake the tube to 
clear the solution. In applying any of these 
tests it is desirable to avoid all risk of making 
a short circuit. For this reason it is best to 
connect an incandescent lamp in series with the 
test paper. _ 

A convenient test is to stick the ends of two 
wires into a potato, keeping the ends an inch 
or more apart. The potato will boil at the nega- 
tive terminal, when the wires are connected to 


a charged circuit, on account of the gas set 
free by chemical decomposition. 
Polarized Relays 
(1192 San: Fowler, London, England, 


writes this Department: 

. 1. Please explain in a simple manner, 
together with elementary mathematics, as to 
just why it is that a polarized relay is not only 
more useful in most telegraph work, owing 
to the fact that its armature can be made to 
close a circuit when a current is past thru the 
relay in a certain direction, but also how it 
realizes its much greater sensitivity to small 
currents as compared to a similar resistance 
neutral relay. have heard it said that a 
polarized relay is 100 times more sensitive than 
a neutral relay, of the pony type for example. 

A. 1. The two accompanying diagrams, Figs. 
l and 2, shows two interesting types of polarized 
relays used extensively for telegraph purposes. 
The polarized relay at Fig. 1 has a soft iron 
armature, which is magnetized permanently by 
the tempered steel magnet, as shown. Restin 
on the front end of this steel magnet is a soft 
iron yoke supporting two magnet cores and pole- 
pieces made of the same material; the softer 
this iron is the better, so as to permit it to 
reverse its polarity with the slightest amount 
of lag. The armature is supported between brass 
screws or else brass tipt iron screws in an iron 
saddle, as shown in the sketch. Directions for 
adjusting such a relay are given in any telegraph 
hand-book, and no spring is necessary to return 
the armature to its open-circuit position. 

„In brief, the armature of the relay shown at 
Fig. 1 is adjusted just past the neutral point, 
so that the attraction between one of the pole- 

ieces and itself will keep it against the insu- 
ated back-stop screw. en a current of the 
proper polarity is then past thru the electro- 
magnet coils, an opposite magnetic pole is set 
up in the pole- iece which is retaining the arma- 
ture, thus nullifying the attraction, while the 
opposite pole-piece is magnetized oppositely to 
the other one and an attraction is set up, thus 
drawing the armature against the contact post 
and closing the local bell or alarm circuit. he 
armature action here is all based on the simple 
law of magnetism that like poles repel while 
unlike poles attract. 

The polarized relay design shown at Fig. 2 
is interesting, as it shows how a balanced soft 
iron armature is arranged so that it may be 
moved in either direction at will, according to 
the direction of the current past thru the electro- 
magnet winding shown. The field of the perma- 
nent magnet tends normally to retain the 
armature in the balanced position here illustrated. 

The great sensitiveness of polarized electro- 
magnets as compared with those which are non- 

olarized is because of the greater change in 

ux density. All other conditions being equal, 
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the attraction is proportional to the flux in 
lines per sq. cm. squared or В. Hence, if 
under the influence of the permanent magnet 
alone В = 1,000, B? = 1,000,000. If now the 
electro-magnet alone produces a flux density 
В = 5, B? = 25. With the complete polarized 
electro-magnet, however, the total flux density 
after the current flowed would be B = 1,005 
and B? = 1,005? = 1,010,025, an increase in 
attraction proportional to 1,010,025 — 1,000,000 
= 10,025. ence in this case the polarized 
electro-magnet would have 401 times as great 
an attraction for a change of 5 lines per square 
centimeter as would be obtained with the electro- 
magnet alone; for the reason that B? for the 
electro-magnet, as compared to B? (total flux) 
from both permanent and electro-magnet, is in 
the ratio of 25 to 10,025. Dividing 10,025 
by 25 gives the ratio factor of 401, as will be 
scen. he above results could, however, be 
obtained only under ideal conditions. 
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Like Poles Repel. 
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FIG./ 
Ordinary Type of Polarized Relay. 
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Balanced Polarized Relay Which Responds to 
Current in Either Direction. 





How the Ouija Board Works 
(1193) Mark C. Malamphy, Pittsburgh, Pa., 


asks: 

O. 1. Please give the scientific explanation 
for the operation or the ouija board. 

1. Regarding the scientific explanation for 
the operation of the ouija board, we would say 
that there is none. The writer has yet to see a 
ouija board which can be operated so as to 
spell coherent words and phrases when both indi- 
viduals who are operating the board are properly 
blindfolded., If the board had a peculiar property 
of communicating with the occult, such simple 
blindfolding could not in any way influence its 
integrity or operation. н 

О. 2. Do any of the methods of соттипіса- 
tion demonstrate its existence? 

A. 2. We cannot definitely assert that any 
method of communication, whether thru the 
agency of a ouija board or any other means, 
bears upon the actual demonstration of the possi- 
bility of communicating with departed spirits or 
whether such manifestations are dependent di- 
rectly upon the materializations of the sub- 
conscious mind, 


Sneeze and Itch Powders 





11) Norman MacDonald, Duluth, Minn., 
asks: 
О. 1. Please give the formula for sneeze 
powder, 
A. 1. The following will make a very good 
"sneezing" powder: 
ЮЖН ТОО 6. Лаа» жаака 1 oz. 
Bayberry ‘bark. 6.5 csiiescewssecs 1 oz. 
Soap: Баи „аваке еа 2 ozs. 
Wild. ШИШЕ е ае 1 oz. 
О. 2. I also would like a very cheap “itch” 


powder. 

The following one is very good: 
Allow roses to come to seed after the flowers 
have withered. Dry these buds, remove the 
envelope coverings of the seeds and powder 
them. 


» Google 


Science and Invention for April, 1922 


Size of Wheel vs. Speed 


(1195) F. D. Moriarty, Augusta, Kan., asks: 
Q. 1. In two motor cars, motor car A has 
wheels the same size in front as at the rear; 
car B has wheels the same size as car А behind, 
but has smaller wheels in front; is there the 
slightest difference in the speed of the two cars? 
А. 1. All other factors being the same, the 
difference in speed between the two cars would 
not even be measured simply because of the 
fact that, regardless of how accurately both cars 
were made, the motors in either car would not 
perform exactly the same, or if the same, would 
not perform identically in two successive trials. 
Theoretically, however, the car with the larger 
wheels in front will have less resistance upon 
the axles and will pass over obstacles better, and, 
therefore, might be able to go faster. Candidly 
speaking, we do not believe that this difference 
will ever be determined in gasoline vehicles. 


Wash Drawings 


aD Eric Monro, Boston, Mass., asks: 

. О. 1. In your magazine you often use draw- 
pd you please tell me the usual size of 
these? 
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Just A Few May 
Articles 


Parlor Sorcery. Illustrated tricks 
which will interest young and oid. 


Animals that Foretell the Weather. 
By Dr. Ernest Bade. 


Million Н. Р. From a Single Broad- 
side. The tremendous power of our 
new dreadnoughts. By Graser Schorn- 
stheimer, Naval Expert. 


Anesthetics—What happens when 
you go to sleep. Also a popular dis- 
cussion on the various kinds of an- 
esthetics. By Joseph H. Kraus, Staff 
Medical Expert. 


Can We Write Colors—A Radical 
and Novel Development in Science. 
By Prof. Royal Bailey Farnum. 


If New York City Were Our Whole 
World. А graphical picture study. 
By Charles Nevers Holmes. 


Electro-Chemistry—A new monthly 
Department. Written in plain Eng- 
lish for everyone. By Raymond B. 
Wailes. 


Welding Water Pipes Under New 
York Harbor. dllustrated. By Rob- 
eri G. Skerrett. 


Dancing to "WJZ's" Radio Music 
in Havana. 
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Identifying Chemicals Under the 


Microscope. 
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. 1. Our wash drawings vary in size; some 
of these are 60 inches long and 50 inches high 
and others are only 12 or 14 inches long and 
proportionately high. The size depends en- 
tirely on the amount of work which must be 
enclosed in the space allotted. Thus, if the 
artist must form many detailed sketches, it is 
much easier for him to work on a large drawing 
than on a smaller one. Inasmuch as the draw- 
ing is made to reduce to the proper size to scale 
so that it will fit upon the page or a part of 
the page, there is no difficulty at all in handling 
different size drawings. You can, for instance, 
take any of the drawings in our magazine and 
increase them to any size desired. They will 
automatically come up proportionately. 


Hardening Aluminum, Gas Engine In- 
quiry and Perpetual Motion 


(1197) А. Shrama, Boston, Mass., asks: 

O. 1. How can I harden or temper aluminum? 
A. 1. It is possible to harden aluminum and 
copper by only one method and that is to make 
an alloy or composition of it with some other 
metal. An alloy of 95 parts aluminum, 5 parts 
copper becomes so hard that it can be machined 
with difficulty only. 

O. 2. Do you think it possible to make a 
gasoline engine to give 10,000 revolutions per 
minute. 

. 2. We doubt very much whether it will 
ever be possible to produce a small gasoline 
engine capable of giving 10,000 revolutions per 


minute, unless the inventor designs a practical 
gasoline turbine. A turbine on the principle of 
the Tesla turbine might be constructed to give 
just such an effect. 

How would you advise me to go: to 


work in constructing a perpetual motion ma- 
chine? К м 
A. 3. It is our opinion that a perpetual mo- 


tion machine will never be possible, and, there- 
fore, we can give you no suggestion as to how 
it should be made. 


Incandescent Gas Mantle Construction 


(1198) W. J. Ratchford, Halifax, N. S., 
Canada, asks: ; 
Я How аге incandescent gas mantles 
made? 

A. 1. Mantles are made after processes differ- 
ing but slightly from the original method em- 
ployed by Welsbach, which depends upon the 
impregnation of vegetable fiber wicks with cer- 
tain mineral oxides in solution, drying out and 





arranging on the holder. One solution is as 
follows: 
Lanthanum oxide................. 3 parts 
Yttrium oxide...... 2 parts 
Burnt magnesia.. . 5 parts 
Acetic acid...... Ке . 5 parts 
Distilled water.................... 0 parts 


The oxides, which are procurable at any large 
wholesale drug supply house, are mixed in the 
water, the acid is added, and to the mixture 15 
more parts of distilled water are added. The 
whole is then filtered. Тһе vegetable fiber in a 
knitted or woven form is then impregnated with 
the solution and dried. 

The acetic acid ma 
The latter seems to 
the former. 


be replaced by nitric acid. 
ave some advantages over 


Mercurial Barometer 


(1199) Harland S. Mardon, Bangor, Me., 
asks: + 


О. 1. What is necessary in constructing a 
mercurial barometer? 
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The Only Care Exercised in Making This Barom- 
eter is to Prevent ше leikage of Air in Inyerting 
e Tube. 


A. 1. There are but a few materials necessary 
for making a mercury barometer. A glass tube 
about 5 m.m. upward in diameter is first required. 
It should be at least 36 inches long, a meter stick 
and a bowl of mercury are all the other additons. 

. 2. How can construct a barometer? 
2. A glass tube, about 36 inches long, 
sealed at one end, is completely filled with 
mercury so that there are no air bubbles in the 
tube. It is quite difficult to E rid of the bubbles. 
A finger is placed over the open end of the 
mercury tube which is then turned upside down 
in a bowl of mercury. Due to the weight of the 
mercury in the tube, a vacuum will be formed in 
its upper end, this space will be about 6 inches 
long. Measurements are taken from the top oí 
the mercury in the bowl to the height of the 
mercury in the tube. 
. 3. What is the price of mercury? 
3. Inasmuch as the market price of 
mercury varies so greatly, we regret that wc 
cannot inform you of its present price. 


Cancer Cure and Hughes Balance 


(1200) Mr. Joseph S. Wiedman, asks: 

Q. 1. Do you know whether cancer can be 
cured by tea or innoculation, 

A. 1. We know of no method of curing 
cancer by tea or innoculation, and we also know 
definitely that such methods are absolutely im- 
ossible. Up to the present time cancer has 
een treated successfully in only a few ways: 
First, by complete excision; secondly, by radium; 
thirdly, by X-ray. To a slight extent it has im 
proved under ultra-violet ray, electricity cr sun 
ray treatments. 

. 2. How can I construct an ore locater or 
Hughes balance? 

A. 2. A Hughes balance may be easily con- 
structed by following directions given in the 
June, 1920, December, 1920, and the August, 
1921, issues of this magazine. 
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addition, we furnish FREE water- 
ver a special ‘ouch 
iter Book. You 





All shipments made direct to you from our 
big modern factory (shown above) —the largest 
typewriter rebuilding plant in the world 


х 





From Factory 
to You 


Yes, only $3 brings you this gen- 
uine Rebuilt Standard Visible 
Underwood direct from our fac- 
tory, and then only small monthly 
payments while you are using it 
make it yours; or, if convenient, 
[d cash. Either wa way, there is a 

, very much worth-while sav- 
ing, too. Genuine, new Under- 
wood parts wherever the wear 
comes—genuine standard, four- 


Now is the time when every dollar saved 
counts, Let us save you many dollars. 
Don’t delay. Get this wonderful е easy pay- 
ment bargain offer now, so you can send for 


row, single-shift keyboard—thor- 
oughly tested — guaranteed for 
five years. 


$3 Puts It in 
Your Home 


You don't even have to scrim: 
and save to pay cash. Ins 
you pay only a little each month 
in amounts so conveniently small 
that you will hardly notice them, 
while all the time you are pay- 
ing you will be enjoying the 


And Its YOURS! 


use of and the profits from the 
machine. 
10 Days’ Free 
Trial 


Remember, you don’t even bevo 
to buy the 'machine until you get 
have used it on 10 days 

free trial so that you Sees be 

yourself how new it is and how 

Tel it writes. You must be satis- 

fied or else the entire transaction 

will not cost you a single penny. 


TYPEWRITER EMPORIUM 
SHIPMAN-WARD MFG., Chicago, Ill. 
2164 Shipman Bldg., Montrose and Ravenswood Aves. 


Send by return mail Bargain Offer No. 2164 of a Standard 
ч Бе sure of getting your aaoo ata Visible 9 Sring Under This is not an order and does not 
ig saving—on our easy terms or ог cash. 

TYPEWRITER EMPORIUM NOME. was „зе зве авонон гован wales ee Los atara 
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2164 Shipman Building, Chicago, Ill oie 
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Alfred W. McCann says: 







“STOP 
DIGGING 
YOUR GRAVE 
WITH YOUR 
KNIFE AND 


i I FORK!” 


HE world was startled when Alfred W. 

‘McCann proved by scientific analysis and 

investigation that the foods we eat are 
causing ravishing disease, untold misery and 
premature death. 

In his wonderful book, “THE SCIENCE PF 
EATING," he proves, beyond the shadow of a 
doubt, that Heart Disease, Diabetes, Colds, Ca- 
tarrh, Rheumatism,  Pyorrhea, Constipation, 
Cancer, High Blood Pressure, and even Tubercu- 
lesis, besides hundreds of other diseases, are 
caused by eating improper foods. Foods that 
are adulterated or over refined, instead of adding 
strength to your body and power to your brain, 
actually poison your system, so that with each 
mouthful you are literally digging your grave 
with your knife and fork. 

If YOU would know the truth—if you would 
learn the Real Secret of Health—read this re- 
ггагкаЫе book today! 


ONLY PART OF CONTENTS 
A Few of the 133 Chapters 
Health or Disease Maternity and Tu- 

кей Biot Depends on|  berculosis 
tunt th 
Medicines Added to| of tbe ће Growth 
Sugar and Starch A 
Getting the Child| Thin Haired Women 
Started —Bald Headed Men 
Denatured Foods De-| Honey and Fruit 
Bh a Le Infantile Paralysis 
60 е Iron and the Raisin 












Young at 







The Human Body Refining Processes 
Food Minerals Essen- More Deadly than 
tial to Life War 







The Thyroid Gland— 
A Poison Destroyer 
Digestibility and In- 






Preventable Tragedies 
of Milk and Meat 







digestibility Anemia, Tuberculosis, 
Suspected Causes of Heart Disease 

Cancer Ideally Balanced 
Constipation Menus 






HEALTH is the Most Precious Thing in the 


World. Without it nothing else matters. No 
amount of “Dieting” or “Exercise” can bring 
health to you if you are ignorant of the proper 
kinds of food to eat. You may “diet” to reduce 
or gain weight; you may ''exercise" to develop 
your physical powers; but unless you possess 
the secret of foods and their value you will never 
be free from the torments of disease. 

“The Science of Eating” gives you the facts 
that will bring health to you as it has done 
to thousands of others who have profited by the 
knowledge acquired through years of scientific 
research, 

If YOU would avoid the drug store, if you 
would save hundreds of dollars ordinarily paid 
to physicians, if you would be spared the terrible 
suffering of disease, and save the enormous ex- 
pense in health, money and opportunity that 
sickness incurs, send for this wonderful book 
today. 400 pages, beautifully clothbound. 


Sent Prepaid Anywhere for $3 
Mail the Coupon at Once—NOW! 


Truth Publishing Company 
1400 Broadway Dept. 9SE New York 


Truth Publishing Company, 1400 Broadway, 
Dept. 9SE, New York. 


Gentlemen: Enclosed find $3.00 for which 
please send prepaid Alfred W. McCann’s Won- 
derful book, “The Science of Eating.” 
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‘Einstein On The 
Screen 
By EDWIN HAYNES 
(Continued from page 1117) 


meme andar an 


A hollow 





ET 


effected in a simple manner. 


brass tube was bent into the form of an | 


interrogation point. The large part of the 
form, when inserted in the balloon, pre- 
served the full diameter of the sphere at 
its vertical axis; the stem, extended from 
the opening into the balloon, served as a 
point of attachment for connecting it with 
à reservoir containing compressed air 
under control. Aíter the balloon was in- 
flated a map of the western hemisphere 
was painted on one side, as the sphere is 
made to represent the earth, and a posi- 
tion given it about six inches in front of a 
black velvet background. When taking 
pictures, the decorated glass plates were 
made to move in the same directions, as in 
the photographing of the flying brick, in 
order to give apparent motion to the sphere. 
As the balloon was deflated automatically 
at a rate determined by experiment it was 
not necessary to take stop pictures as in 
the other instance. The gradual collapse 
of the balloon into a decreasing double con- 
vex towards its vertical axial line, and its 
apparent movement through celestial re- 
gions, gives the impression that it is con- 
tracting during its flight through inter- 
stellar spaces. When the sphere reached 
its maximum of deflation it was again in- 





flated, the map of the western hemisphere | 
painted on the opposite side and a sequence 


of pictures taken as it seemingly continued 
its flight in the same direction with a 
gradually increasing convexity until it 
again becomes a complete sphere. 

In one sequence of scenes an old man, 
seated on a curbstone, who is endeavoring 
to get understanding of the Einstein the- 
ory from a book on the subject, and who 
has been indulging too freely in home brew, 


is depicted as becoming subject to the illu- | 


sion of houses telescoping into themselves, 
This illusion which is uncanny in its 
effect, is produced by partly covering the 
lens of the camera and making use of the 
device known in motion picture photog- 
raphy as double exposure. 

The magic of the camera is best exem- 
plified in the illusion produced of an auto- 
mobile being contracted in its longitudinal 
dimensions. It is pictured as standing in 
the street unoccupied. All at once it be- 
gins to shorten at each end toward its 
median line, and after reaching its maxi- 
mum contraction, continues subject to the 
hypothetical force, termed time-speed, until 
the car is completely reversed. The un- 
usual occurrence produces great excitement. 
To chance observers it is a mysterious and 
awesome phenomenon. A policeman arriv- 
ing on the scene is aroused from an 
habitual condition of torpidity into great 
activity. The owner of the car assures 
the others that what has happened is only 
every day “Einstein stuff.” 


REGARDING MUSICAL EXPLO- 
SIVES IN FEBRUARY NUMBER 


We publisht an article by Arthur Kaye 
which credited Major Harold C. Wood- 
ward, late of the U. S. Army, with the 
idea of detonating explosives by sounding 
a musical note in the vicinity. 

We are informed by one of our readers, 
Mr. R. G. Bickford, of Newport News, 
Va., that he has first hand knowledge that 
this idea was first tried in 1916 by Lieu- 
tenant Decker, U. S. A., who was then 
stationed at Fortress Monroe. 
Decker is a native of Texas and had car- 
ried out a large number of experiments, 
says Mr. Bickford, in connection with the 
destruction of vessels by both wireless and 
music. 
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You, too, can do it ean and 
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or knowledge required. Your old bike and th ‘= pole 
Motor Attachment give you a speedy. 
motorcycle at a small cost. 2% Н.Р. motor. Runs 
from 4 to 40 miles an hour! 


The Shaw Attachment {iS Ay 
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use. Ironclad guarantee, $ Чч 

WRITE TODAY for full 
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this wonderfa At- 


Shaw Super-Motor- 
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also manufacture, 
SHAW МЕС.СО. 
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Go as High as You Like 
No Limit to Salaries in Aviation 


No other industry offers the wonderful chances for big money-making that the 
Airplane Industry offers to ambitious men. Many more trained men will be needed to fill 
big paying jobs. The airplane has come to stay—it will soon be a part of our everyday life. 
The men who get in now are the ones that will cash in big. Look at the “big fellows” in the 
automobile game today. They represent power and wealth because they got in early—you can 
do ше same in үш and you have an advantage because you can be trained before you start. 


_ Thousands of Airplane 








The airplane industry is going forward by leaps and bounds. Transportation—passenger 
carrying and mail carrying lines are being opened up everywhere. This means men— 
| men—men! Trained men only are wanted—men who know what's what. Get ready 
Delivering Newspaper “Extras” DOW to make big money. The industry is calling for real red-blooded fellows—heed 











by Airplane = the call—vow is the time to get started—while the industry is still in its infancy. 
Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week: 
Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Airplane Repairman 


Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder 


Keep right on with the work you are 


Learn at Home doing now. A little of 


your spare time is all 
2 you need. Our 2 
In Your Spare Time ыы : 
I AN 
is simplified for home instruction and is endorsed by airplane Ru NN 
manufacturers, aeronautical experts, aviators and the lead- 2 М 































ing aero clubs. Апу man who can read English can under- & 
stand it. The Lessons are self-explanatory and are made plain V 
as day with Blueprints, Diagrams, etc. Our Advisory Council \ 
and Instructors are behind you all the time giving you every- 
thing you must know. The entire field of Practical Aeronautics 


and Science of Aviation is laid right before 
your eyes. You are bound to succeed with э 
this training. This means for you a man’s Mail 


size job with a man’s size pay. ра 
е Send for our big р hi 
Big B ook free book showing S 


of Opportunities Justwhat шоша Coupon 


on in the Airplane 


Industry. It also For 
shows what other 
F R E E ! men have cfe d Without Б оп ту 
this fascinating field and what you сап do,too. FREE ^ Sine Gd А. Яле 
It gives a list of some large manufacturers and the Air plane Industry" and your 
dealers in airplanes and some of the jobs that BOOK ^ SPECIAL Limited offer. 
are open to trained men. With the book we 
will send you a special offer that you will be ^ 
glad to know about. This special offer may be ue , Name anne mi ie 
withdrawn at any time without notice. Send 
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$2,500 Reward 
For the Capture of An Unknown Man 


WICE he had entered the St. Clair 
Mansion. What was he after? 
Who? What was in danger? 


Berteau, the famous detective had 
warned St. Clair that the mysterious 
marauder would come again. And 
now—a noise in the passage! The 
creak of an opening door. A shot in 
the dark! A capture! 


Is this wounded stranger the mysteri- 
ous intruder? Who could tell? Yet 
Berteau identified the man without 
hesitation and won the $2500 reward. 


How did he do it? Easy enough for 
the Finger Print Expert. He is the 
specialist, the leader, the cream of de- 
tectives. Every day's paper tells their 
wonderful exploits in solving mysteri- 
ous crimes and convicting dangerous 
criminals. 


More Trained Men 
Needed 


The demand for trained men by governments, 
states, cities, detective agencies, corporations, 
and private bureaus is becoming greater YOU 
day. Here is a real opportunity for YO 

Can you imagine a more fascinating line of 
work than this? Often life and death depend 
upon finger print evidence — and big rewards 
g to the expert. Many experts earn regularly 

rom $3,000 to $10,000 per year. 





Learn at Home in Spare Time 


And now you can learn the secrets of this 
scienceat home in your spare time. Any man 
with common school education and average 
ability can become a Finger Print Detective 
in surprisingly short time. 


Free Course in Secret Service 


For a limited time we are making a special 
offer of a Professional Finger Print Outfit, 
absolutely free, and Free Course in Secret 
Service Intelligence. Mastery of these two 
kindred professions will open a brilliant career 
for you. Write quickly for fully illustrated 
free book on Finger Prints which explains this 
wonderful training in detail. 


Don't wait until this offer has expired — mail 
the coupon now. You may never see this an- 
nouncement again! You assume no obliga- 
tion—you have everything to gain and nothing 
to lose. Write at once — address 


UNIVERSITY of APPLIED SCIENCE 
Dept. 5334, 1920 Sunnyside Ave., Chicago 


University of lied Sci b t. 5334 
1920 hear Avenue, y. oce Illinois 





Secret 
Service Intelligence and the Free Professional Finger 
Print Outfit, 





Aiuddin Homes will save a substantial 
amount for you through eliminating dealers’ profits, 
saving over 18% waste in lumber and lowering labor costs in bulid- 
ig. Aladdin Homes come to you direct, thereby reducing freight charges, and 
е cut to fit, saving waste of lumber and hundreds of hours of carpenter labor. 
Send stamps for the Aladdin catalog at once. 
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NGALOWS, DWELLINGS, SUMMER COTTAGES 


Aladdin prices include all the timbered frame work, mill- 
ork, the siding, outside finish, porch, shingles, windows, 
ors, interior woodwork,lath, glass, nails, hardware, lock 

sets, paints, stains and varnish. 


Send stamps today for 


| # Catalog No. 1627. 


À THE ALADDIN CO., 


Bay City 
Michigan 


> Branches (Offices and Mills) Portland, Oregon; 


Wilmington, N. C.; Hattiesburg, Miss. 








By CHARLES FREDERICK CARTER 
(Continued from page 1125) 
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drew it thru a folded strip of paper bearing 
the igniting compound. After cooling your 
burned fingers sufficiently by stuffing them 
in your mouth, you went without a smoke 
or borrowed a match. 

According to the traditions of the indus- 
try the book match was first used in some- 
thing like its present form in Europe. 
Whether the idea was imported or not, the 
Diamond Match Company definitely set to 
work about 1897 to develop a machine, 
which would produce book matches on a 
commercial scale. Michael Paridon, of 
Akron, O., who is now a pensioner of the 
Diamond Match Company, is credited with 
being "the greatest personal power and in- 
ventive genius of the book match." Une- 
motional patent office reports name C. H. 
Palmer and J. W. Denmead, of Akron, as 
the inventors of the book match machine 
which seems to have been the first com- 
mercially practicable one. Patents granted 
in the United States and Great Britain 
were assigned when issued in 1899 to the 
Diamond Match Company. 

This machine upon being fed cardboard, 
match composition and wire, would cut off 
pieces gf cardboard, cut each end into 
combs of ten teeth each, fold the strip in 
the middle so as to bring the ends of the 
teeth together, dip them in the match com- 
position, wire the doubled strip in a cover 
and affix the striking composition to one 
side of the cover and eject the finished 
product. Two years later the same pair 
who invented a number of important ma- 
chines connected with the match industry, 
all of which were assigned to the match 
trust, produced a printing press which 
made it possible to print on each individual 
match as well as on the cover. 

For some reason, probably because he 
wanted to sell and it wanted to buy, the 
Match Trust bought out the match manu- 
facturing business of C. Traute. A 
part of the bargain was that the Trust 
should provide a job for Traute. That 
gentleman did chores for a while. Then, 
one day, the vice president in charge of 
sales, opened a drawer in his desk, picked 
out a book of matches, then an orphan 
product neglected by everybody, tossed it 
to Traute, and told him to see what he 
could do with it. 

What Traute saw was an advertising 
novelty with possibilities which so aston- 
ished the vice president that he has not 
recovered yet. Orders came in so fast 
that S. O. S. calls had to be sent out for 
more machines to make the books. Then a 
new factory had to be built in which to 
make book matches. Traute increased his 
sales force, and then he was set up in 
housekeeping in an establishment all his 
own. So far his matches are for adver- 
tising purposes only. 

Today three factories are going full tilt 
on book matches, and Traute is openly 
threatening to push the standard match end 
of the business into second place. He pre- 
tends to be joking, but the way timber is 
disappearing, the time is not so distant 
when a substitute for the standard match 
will have to be found. 

According to the best available informa- 
tion the total output of book matches must 
be about 665,000,000 books annually. Pat- 
ents have expired, so anybody who wants 
to do so and has the money and can find 
the customers can make book matches. 
Numerous small factories are springing up, 
some with a very limited output. A newly 
patented package sold’ as a "book match" 
for advertising purposes is not a book 
match at all, but merely a container for 20 


| ordinary safety matches. 
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The Wireless Pioneers of Today Are the Leaders of Tomorrow 


The amazing expansion of Wireless astonishes the World. Wonderful opportunities are opening up 
every day on land and sea—you can step into a glorious future with a permanent position assured in a 
most fascinating field. Here is your chance to learn a profitable profession in your spare time and enjoy 
the interesting study of this new means of communication. 


Up to $10,000 a Year is Earned 
by Many Men 

The fascinating profession of Wire- 
less is calling on you to share in its 
gigantic future—the field is wide— 
hundreds of big pay positions are wait- 
ing—waiting for more men—more men 
like you! 

Don’t hesitate, but get into Wireless 
now and in a few years you will have 
climbed the ladder of success and can 
take your pick of the biggest jobs in 
industry. Wireless is the fastest-grow- 
ing invention in the world—a few years 
ago it was practically unknown—now 
it offers such genuine opportunities for 
success, how can you pass it up? Grow 
up with Wireless, travel hand in hand 
with its expansion and cash in on the 
splendid advantages of this uncrowded 
solidly employed field of work. 

Start now—be a pioneer in Wireless 
—tomorrow you will have a job that 
will allow you to save more money than 
you can earn ordinarily in a single year! 
Every vessel on the sea must have from 
one to five operators. Openings are 
constantly occurring for operators, 
salesmen, mechanics, executives, en- 
pineers, in the land station areas—in a 
ew years you will work yourself up to 
the$10,000a year class, where every man 
hopes to land but few ever get there! 

Fit yourself for the place—let us 
help you to do it. The National Radio 
Institute is a leader in Radio Instruc- 
tion today because it was a pioneer of 
yesterday—from the inception of the 
first glimmering of the science, our 
school had its birth, and from then on 
has forged ahead until the National 
Radio Institute occupies the most im- 
portant position of any Radio School 
in America! 

It makes no difference how little you 
know about Wireless. Step by step 
we take you through the various stages 
and turn you out a full fledged Radio 
Operator worthy of the name! It 
doesn’t take long either—just a few 
short months of pleasant study, one 
hour or less than that a day—and you 
are a success. 

Our methods have been carefully 
planned and we believe that our 
“Learn By Doing” idea has done more 
to simplify the study of wireless than an: 
other mode of instruction ever offered! 

The wonderful Natrometer is loaned 
you to practice with—a complete send- 


ing set to teach you the code—then 
upon completion of the course you are 
given a high grade receiving set of your 
very own to catch the messages from 
the air, music, speech, etc. 


We Want to Hear From Men 
Who Mean Business ! 


The chief purpose of the National Radio 
Institute is to prepare men to take up 
Radio Work in a Commercial Way and to 
help those already interested as amateurs 
to realize their ambition to become expert 
on the subject. 

The opportunity for competent Radio 
Operators with practical training is un- 
limited. 

But there is no room in the Wireless 
Field for men who do not want to succeed. 

A Wireless Operator holds an important 
position—he is no mere employee—but an 
expert when trained by us, who is respon- 
sible for every message he receives and 
every message he sends—thousands look 
to him for the knowledge his training con- 
veys to them—-so it takes a man who wants 
to be somebody—a man with sufficient 
intelligence to realize that he is head and 
shoulders above the ordinary professions 
that crowd him on every side! 

Plenty of people write us about instruc- 
tion who think that with a week's study 
they can become proficient. 

We do not want anyone to get that idea. 

It takes four to six months to master the 
subject. К 

No mere curiosity seeker, or interested 

rson who just thinks he wants to be a 
Radio Operator, should apply for infor- 
mation. 

If you mean business—if you want to 
get out of the rut— 

If you are tired of doing things that 
thousands of other men can do as well as 
you and work for less money— 

If you are disgusted with labor condi- 
tions, strikes, lockouts, shut-downs, unem- 
ployment—why here's your chance to 
enter a field where such things are prac- 
tically unknown! 

But bear in mind—WE WANT MEN 
WHO ARE FIRED WITH AMBITION 
AND WANT TO PUSH AHEAD OF 
THE COMMON CROWD! 

These are the kind of students that 
command good salaries and quick pro- 
motion. 


What Kind of a Man Are You? 


(Signed) E. R. HAAS, Director. 





Get Your Instruction from 
the Largest School 


The National Radio Institute was 
the first school of its kind to teach 
Wireless by mail. Today it is the 
largest one of its kind in America. 
Situated in Washington, the heart of 
our country's Radio activity, we keep 
constantly in touch with the newest 
developments in the science of Wireless. 
The Institute is close 
by the Bureau of 
Standards where the 
latest wireless inven- 
tions are tested and 

rfected, it is near the 

epartment of Com- 
merce where Govern- 
ment examinations are 
made up and held. 
Two of the largest 
Radio stations in the 


Arlington, are only a 
few miles away! 


г — 


world, Annapolis and | 


diploma is credited with ten points in 
the student’s favor. The U. S. Ship- 
ping Board heads its list of schools with 
the National Radio Institute. Every 
employer of Radio operators knows the 
class of students we turn out, and looks 
to us as the best source for competent 
opeiators to fill the places they have 
open. 

Already more than 8,000 students 
have taken up their life’s work through 
the instruction received from us; our 
graduates are holding important posi- 
tions all over the world. 

You, too, can fit yourself to fill one 
of these fine jobs by allowing us to train 
you in your spare time at home! 


A Complete Course in Wireless 

No matter what field of wireless you 
are interested in, the National Radio 
Course is for you. If you have just 
purchased a wireless receiving set and 
want to learn more about it—if you 
have an amateur license and want to 
get a First Class Commercial License 
so you can hold the Big Jobs—if you 
are tired of listening to music only and 
want to '' Listen їп” on code messages 
—if you are a beginner and want to 
know wireless from the ground up— 
you need the National Radio Course, be- 
cause this is the one course that teaches 
EVERYTHING. 

We keep our instruction right up 
to date, and include the latest develop- 
ments in wireless knowledge. You not 
only learn how to send and receive code 
messages as fast as any expert, but you 
also learn how to build wireless a 
paratus, how to install it, maintain 1t, 
operate it; how to keep it in repair. 

e one course teaches the two big 
branches of Radio—Wireless Teleg- 
raphy, the wireless of dots and dashes, 
and Wireless Telephony, the wireless of 
the voice. You learn the use of the 
Radio Compass, the latest and most 
important invention in this wonderful 
field. You learn the duties of an op- 
erator, an executive, a mechanic, a 
salesman of Radio equipment—in fact, 
everything you want to know about 
wireless can be found in this one, all- 
comprehensive Course. 


Mail Coupon for FREE Book 


_It makes no difference how little you know about 
wireless, or whether you are a man or a woman, 
you can train yourself for a splendid position. Н 
you have had а common school education or better, 
you can easily learn Wireless in your spare time at 
home through our wonderful Automatic Self-In- 
struction Method. 

It costs nothing to get our interesting illustrated 
booklet, “Wireless, the unity of Today.” 
Send for this booklet and full facts about the 
National Radio Institute and its complete course 
today. ЕШ out and mail the coupon at once. 


NATIONAL RADIO INSTITUTE 


Radio Headquarters 
Dept. 1050, 1345 Pennsylvania Ave., N. W., 
WASHINGTON, D. C. 


NATIONAL RADIO INSTITUTE, 

Radio Headquarters 

Dept. 1050, 1345 Pennsylvania Ave., N. W., 
Washington, D. С. 


Send me your FREE book “Wireless, the Opportunity с 
| eg ' which explains your Home Study Course in Wire 


The National Radio E 
less Telegraphy and Wireless Telephony. I am truly in 
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Learn Drafting 


Drafting offers exceptional opportunities 
to boys and young men because drafting 
itself not only commands good pay, but it is 
the first step towards success in Mechanical 
or Structural Engineering or Architecture. 
And drafting is just the kind of work a boy 
likes to do. There is an easy, delightful 
way in which you can learn right at home 
in spare time. For 30 years the Inter- 
national Correspondence Schools have been 
giving boys just the training they need for 
success in Drafting and more than 300 
other subjects. 


Let the I. C. S. help you. Choose the 
work you like best in the coupon, then mark 
and mail it. This doesn’t obligate you in 
the least but it will bring you information 
that will start you on a successful career. 
This is your chance. Don’t let it slip by. 
Mark and mail this coupon now. 


— — — — = — TEAR OUT HERE 


International Correspondence Schools 
Box 6233-B, Scranton, Penna. 


Without cost or obligation, please send 
me complete information about the subject 
which I have checked below: 


О DRAFTING 

O CARTOONING 
L] AUTOMOBILES 
L] CHEMISTRY 

O ADVERTISING 
(J SALESMANSHIP 
L] ELECTRICITY 
L] SURVEYING 

O WIRELESS 
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Stones That Talk 


By DR. ALFRED GRADENWITZ 
(Continued from page 1122) 
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slab. One especially striking experiment 
showed less than 1/10 watt to be expended 
for retaining a weight of 5 kgs., or 11 Ibs. 
This is one three-hundredth part of the 
electrical energy used by a standard 25 
candle-power incandescent lamp. 

Radio Telephony From and to Railway 
Trains—Messrs. Huth have, on an experi- 
mental line in the neighborhood oí Berlin. 
developed this system to such a point that 
any subscriber to the Greater Berlin tele- 


phone system will readily put himself into | 


connection with travellers in the train, and 
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vice versa. Electrical waves of moderate 
length, though small energy, are generated 
at one of the terminal stations of the rail- 
way line. These are transmitted to con- 
cuctors serving for ordinary telegraphy and 
telephony along the railway track. The 
train carries on the roof of one or more 
cars a very low antenna in the form of a 
few wires insulated from and stretched 
out in the immediate vicinity of the car 
roof. The antenna is connected to a small 
radio telephone sender (-receiver) of a 
few watts energy. the same antenna being 
used simultaneously for talking and listen- 
ing. The traveller, of course, uses an ordi- 
nary telephone, such as he is wonted to use 
at home. The electric waves coming from 
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Oil Experts 
Make 
Millions 


Oil, oil, more oil, is the crying need of indus- 
trial America today. And men, men, and more 
men are needed to supply the increasing demand. 

Such conditions make for big, handsome salar- 
ies for trained experts. It is not at all unusual 
for trainod men to earn $100.00 a Ten and in 
some instances $100.00 à day is paid to experts. 


New, Big Opportunities 


The o portunities in the oil industry for men of 
vision, and initiative are unlimited. You 
are the master of your destiny and income in 
this, Ашбнса'в third vast industry. 

No powerful locomotive roars through the still- 
ness of the night without paying tribute to the 
oil industry, for its bearings float in oil. And 
even the needle on mr pea br sewing machine 
needs oil in the ‘mechanism hind it for success- 
ful operation. 
are in the oil ba 
dustry. з Business in lar; 

ir share toward the indu 
P Ine y year 1920 saw & production of 444 million 
barrels e of oil. an increase of 67 million barrels 
over the preceeding year. Five thousand miles 
of new pipe line are built every year. Four thou- 
“оа new wells are drilled every month. And 
wn lm sees 1,712 new oil companies with e 
ization of nearly three bilion dollars, 
ou can become an important factor in this 
tremendous industry. You can become an ex- 
pert. All you need is a knowledge of how to read 
and write. We take care of ery tig else. 
There isa complete course of eig nd у essons, 
and understandable, Thess.: ple lessons 
wil prepare you to escape pay, and the 
drudgery of routine, and Po step Fm the rank: 
of suc le Your spare time is al! 
you need, bius | your ambitious desire. 


Get Our FREE Book 


It tells all about this fascinating business for real men 
Fully illustrated, packed iun ot Tact that you should know 
It means success for you. costs very little- 
the book costs abeelotely n ours for or cars ask 
ing. Get started now. pains for ea, FREE book today 
PETROLEUM EXTENSION sg ih ad^ 
Citizen’s Trust Bldg., Fort Wayne, Ind. 


This Interesting Free Book 


can become a skilled 


э how you 
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ome ^ 


ind coi mplete piece in eve 
asy to understand, Fully iia 
т young. АН mpole DD 
free book, ''Ho 


M. L. Quinn пагу n и, ГҮР Sood, бели, 25, Mass. 


WE have fifteen $200 scholarships 
matriculate this month. Sfira 
Palmer method. Palmer Books. 


Call or write for information 


NEW YORK STATE COLLEGE 
of CHIROPRACTIC, Inc. 
127 University Place, cor. 14th St, New York 








Pathfinder 
weeks on trial. The Pathfinder is үс N ti 
pendent home paper that tells the story ofthe 
finder is the Ford of the publishing world. Splendid serial and short 


| What 15c Will Bring You 
ful illustrated weekly, published at the Na- 

world's news in an interesting, understandable Cap те 
stories and miscellany. Question Box answers your qu and 


Only 15 cents gives you the 3 From the 
tion's center for people everywhere; an indè- 

way. This splendid National weekly costs but $1 а year. pr Path- 
is a mine of information, Send 15 cents and we will send the 


Pathfinder on probation 13 weeks, The 15 cents. does not repay 
a but we are glad to invest in new frie 
Pathfinder. 


740 Lanedon Sta. Washington, D.C. 


HERES MORE 
MONEY ror YOU 


150 Home-Study Books 
Hach of Безе outs pay raising өшү. -help books is a 
ici. Automobile. Ma chipe Taar. 
m trades, il caue ge ed = 
F. J. Drake & Co., Publishers 
1009 Michigan Ave., Chicago 
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the railway terminus and passing along the 
line are transmitted to the antenna of the | 
train, in order thus to reach the receiving 
apparatus on the latter. The electric waves 
starting from the antenna of the train, on 
the other hand, after receiving the imprint 
of the talker’s speech, are in a similar way 
transmitted by radio to the railway termi- 
nus, in order there to be transformed into | 
normal telephone currents and thus to enter | 
the local telephone system. Inasmuch as | 
the electric currents reaching the train or 
starting therefrom are rather weak, a most 
sensitive relay is required to actuate the | 
call bell or call lamp at both ends. | 

High Frequency Telephony and Teleg- | 
raphy on High Tension Conductors—The 
same system of directed radio (“wired | 
wireless”) has lately come into extensive 
use in connection with power plants, allow- | 
ing, as it does at any time, a communica- | 
tion to be most rapidly established, e. g., | 
between the generating station and its sub- 
stations in case of disturbance, without 
any special telephone line, the electric 
waves being made to travel along the high 
tension conductors. Messrs. Huth have 
installed such apparatus, using their new 
nighly sensitive relays in a number of | 
great power plants in Germany and Swit- 
zerland. The same possibility oí “wired 
wireless" is found in the case oí existing 
telegraph or telephone lines. 

Normal Radio Telegraphy and Teleph- 
eny— There are тапу possibilities іп 
store for the new relay even in connection 
with normal radio telegraphy and teleph- 
ony, e. g., for calling up ships in the same 
manner as in the case of wired teleph- 
ony, so that, at least on small steamers, 
there is no need for the services of a per- 
manent telegraphist to take care of the 
ship station. Ships in case of danger can 
be warned automatically. 

High Speed Telegraph Recorders—Apart 
from the relay using stone slabs and metal 
plates, Messrs. Huth have developed appa- 
ratus comprising cylindrical stones or metal 
conductors. In such cases it is generally 
the stone (agate) which has the form of 
a cylinder. The first apparatus of this 
kind is a High Speed Telegraph Apparatus 
able to record and re-transmit Morse sig- 
nals at enormous speeds, though the tele- | 
graph currents may be extremely small 
(1/100,000 amp.), so that the resistance 
of the line is of no importance and ex- | 
tremely thin wires (with a corresponding 
saving of material) can be adopted. More- | 
over, the speed of working can be raised 
to figures so far inaccessible (2000 letters 
per minute), without any prejudice to the 
distinctness of type, no matter whether 
wired or wireless operation is used. 

Another interesting application is the 
construction of loud-speaking telephones. 
where the stone cylinder system actuates 
a membrane in accordance with fluctuations 
of the current supplied. Dr. Rottgardt in 
this connection treated us to some remark- 
able musical performances, viz., an orches- 
tra playing on the roof (and symbolized 
by a single violinist or flutist) or a gram- 
ophone installed in some distant part of 
the building. It is expected to arrange a 
music transmission service enabling any 
telephone subscriber at given hours to treat 
his guests either to classical or to dancing 
music. Wireless transmission of talk and 
music has recently been effected with a 1 
K.W. transmitter designed by  Messrs. 
Huth between the premises of the firm and 
places in Sweden, in the Isle of Borkum, 
in Rotterdam and elsewhere, to a distance 
of 6-800 kms (X.62 mi. = 496.00 miles 
max.). Inasmuch as the acoustic intensity 
in this connection was considerable, the 
upper limit had not yet been reached. 

There are many other devices based on 
the use of the new relay which have already 
been developed beyond the experimental 
stage, e. g., talking films, electrically oper- | 
ated typewriters, etc. 
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See the World 
as a Radio Operator 


The radio operator of an ocean steamship is paid to roam 
the world. He enjoys, without expense, sights that the 
wealthy spend thousands of dollars to see. The pictur- 
esque ports of strange nations; the historic capitals of 
Europe—gay Paris, mighty London and eternal Rome; 
the towering Alps and other scenic beauties of the Old 
World! All these fascinating spots are as familiar to him 
as your own town is to you. 


RADIO 


An uncrowded, well-paid profession 


Would you like to visit every corner of the globe as radio operator 
aboard a great steamship, with the finest of meals, luxurious private 
quarters and big pay? Or would you prefer an equally well-paid posi- 
tion in a land station in this or some other country? You may have 
your choice, for radio operators are constantly in demand at salaries 
ranging from $2,000.00 to $5,000.00 yearly. Thousands are needed for 
the 30,000 vessels of the U. S. Shipping Board alone. Take advantage 
of this urgent demand — decide now to get the simple training neces- 
sary to enter the uncrowded, well-paid field of Wireless Telegraphy. 








Learn at home—at small expense 


For over a quarter of a century the AMERICAN SCHOOL has been 
successfully training men by mail. It can prepare you—in your spare 
hours—to become a radio operator on land or sea. Everything you 
must know to obtain a government license is explained in plain 
language. Even instructions for making your own instruments are 
given. Best of all, the cost is low and may be paid as you progress. 
Sign and mail the coupon — NOW! It will bring you further partic- 
ulars regarding this fascinating profession. 


AMERICAN SCHOOL 
Dept. W-426, Drexel Avenue and 58th Street, Chicago 


AMERICAN SCHOOL, Dept. W-426, Drexel Ave. and 58th St., Chicago 


Without any obligation to me, please send full information regarding your simplified 
course in Wireless Telegraphy. Also tell me more about the travel and money-making 
opportunities enjoyed by radio operators. 






Address REIR d ciet NE is 
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Small 
Monthly 
Payments 
Like 
Rent 


Down Brings This Brand-New Typewriter 
Pay the balance in small monthly installments. 


We will ship the typewriter to you for ten days’ free trial. 


The Amazing Story 

A real need has long existed for a full-size, 
4-row, 42-key, 84-character-keyboard type- 
writer, with the entire line of writing com- 
pletely visible, selling for less than $100. 
Annell’ has been evolved to fill that need; it 
is the creation of, and is sponsored by, men 
who know every phase of typewriter manu- 
facturing and typewriter use. 

The Annell’ turns out the most beautiful 
work that ever came from a writing machine. 
The type is clear, clean-cut, hard; the align- 
ment and spacing are utterly perfect. The 
speed is unlimited; no operator can crowd 
the Annell’. Above all, this Model No. ЗА 
Annell' is of extremely simple construction. 
It is trouble-proof and sturdy; it is free from 
devices which without adding real writing 
value complicate the mechanism. It will last 
a business lifetime. 

Every Operating Feature 

The Annell’ has every essential feature and modern 
operating convenience— letter completely visible 
as written (together with all the previous writing) 
Back Spacer, Tabulator, Two-Color Ribbon, Right and 
Left Hand Shift Key, Shift Lock, Margin Release, 
Adjustable Line Spacing, Adjustable rgin Stops, 
Paper Release, Automatic Line Spacer on Carriage 
Return, Adjustable Paper Fingers, etc., also the 42- 

ey, 84-character Universal Keyboard. Rubber cover 
and all extras shipped with each machine. 
The operator of any Universal Keyboard machine can 
easily change to the Annell’ because the letters on the 

eyboards have the same relative position. 
The Annell’ is Standard in size, Standard in appear- 
ance, construction and mechanical action—a type 
writer that honestly reflects the great lessons learned 
from years of typewriter experience, with an action so 
smooth and a touch so responsive as to be a source of 
constant. pleasure to the experienced operator, and 
makingthe progress of thenovice immeasurably easier. 

An Immense Saving 

Our wonderful machine and remarkably low price 
are astounding the typewriter world. Never before in 
the history of the typewriter business has so much 
real, honest writing value been offered at so low a 
price. Weare the only company selling a Standard 
42-key, 4-row, Brand-New Typewriter direct to the 
user by mail at practically the seholesale price of other 
high-grade typewriters. 
Typewriter users who once paid around $100 for 
typewriters are now buying the Annell’; they appre- 


ciate its sturdy day-after-day dependable performance 
and ease of operation. 
You can pay more for a typewriter, but you cannot 
get more writing value at any price than in the 
Annell’. Absolute reliability, the utmost quality, at a 
lower price. 

No Risk—10-Day Free Trial 
The high-grade quality of this beautiful machine is 
even better than we can tell you, or show in pictures; 
we will prove this to you by sending tho machine to 
you for ten days’ trial. You use the hine on 
any of your work and satisfy yourself that this type- 
writer will do your work to your complete satisfaction 
—satisfy yourself that the Annell’ is the best type- 
writer value offered today b ‚ regardless of 
price. If you are not entirely satisfied after trying it 
thoroughly, return the machinetous. We willr d 
the express charges and any money you have paid 
and the trial will cost you nothing. You are the only 
judge. Nothing could | be more fair. 

Over a Year to Pay 

Our remarkably low price, together with our con- 
venient monthly payment plan, makes it possible for 
you to buy a brand-new typewriter easily and without 
inconvenience—over a year to pay. 


Fully Guaranteed 

The Annell’ is built to watchmaking standards, just so 
perfectly; from the best of materials money and brains 
can ; patterned along proven, standard design; 
using the best workmanship and the most modern 
factory equipment obtainable. Yet we absolutely pe 
tect you with an iron-clad guarantee against any flaw 
in the material or workmanship. Annell’ is built to 
assure reputation —for leadership. 


Send No Money— Just the Coupon 

The coupon below brings—free and postpaid—book- 
let and all the interesting facts of how you can receive 
the utmost in writing value at an immense saving from 
the usual typewriter price. 

At present we can make prompt delivery, but our 
volume of orders is increasing and will soon tax our 
factory capacity. Better sen e coupon for more 
complete particulars about our remarkably low price 
and free trial offer. It does not obligate you—mai 
coupon today—don't delay. 


ANNELL' TYPEWRITER COMPANY 
1904 First National Bank Building, Chicago 
Not an Order | Cut Out and Mail Today. 
:amnmnERRRERERRAREREERRRIRERÉRRRE 
5 Annell’ Typewriter Co., 1904 First Nat'l Bank п 
п Bldg., Chicago. Send me further information 8 
в about the Annell’; this places me under no obliga- Н 

поп. 
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10c. Charges Your Storage Battery Meme F.F Booster 


Which is a Full Wave Magnetic Rectifier for 105-125 Volt 60 Cycle A. C. Current 
Leave Battery right In Your Car. i 
garage door, knowing Your Battery will be Charged in the Morning. 
AMMETER shows 


able, Infusib 
:gCarQuick, requi 


Snap Clips of Charger on Battery Terminals. 


urrent Flowing, eliminating All Guess Work. No Skill requir 

If-Contained Portable Automatic Charging Unit. Lasts Lifetime. 
Carbon Electrodes Rectify Current, lasting thousands of hours. 
ooster thusSaves more than itsCost. 


i't think Your Battery is dead&worn out, simplybecause it will not start YourCar. 


Buy a Booster & Fill It With Lif 
Bantam Type 6charges6voltBatt 
Туре166 charges 6volt Battery 











Combination Type Charges Both 6&12 volt Batteries At12 & 7 amperes $36 
Types are recommended for heavy Batteries or where time is limited. 
Ship Weights Complete with AMMETER & BATTERY CLIPS, 12 to 15 lbs. 


The France Manufacturing Co., бетер Ohio, и. 5 А. 
Canadian Representative: Battery Service & Sales Co., Hamilton, Ontario, Canada 


A Booster Saves You Money. PRE-WAR PRICES 
AtGamps $15 Type I?charges12v.Battery5amp $15 
ps $24 Type1612 charges 12 volt Battery 7amps $24 


Order from Your Dealer, or Send Check for Prompt Express Shipment; include Postage 
& Insurance Charges for Parcel Post Shipment, or Write to Ship Type desired C.O.D. 
Order Now or Write Immediately for Free Descriptive BOOSTER Bulletin 12. 


F-F ROTARY RECTIFIER For ROUP CHARGING 
Real Economy in First Cost & Service. Charges up to 36 cells. Full Wave. Automatic. 
Dependable. Write Immediately for Free Descriptive ROTARY Bulletin 12A. 
Other F-F Charging Apparatus Operates on Direct Current & Farm Lighting Planta. 
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Practical Chemical: 
Experiments | 

By Prof. FLOYD L. DARROW 

(Continued from page 1130) 
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If these bubbles are collected and tested 
they will be found to be hydrogen. Now 
this is due to the fact that copper sulfate, 
being the salt of a strong acid and a weak 
base, reacts with water to form a small 
quantity of sulfuric acid. And this acid 
acts upon the zinc to form hydrogen. 

Place a strip of blue litmus paper in cop- 
per sulfate solution and it will turn red, 
showing the presence of an acid. 

Action of Sodium Carbonate: In a solu- 
tion of sodium carbonate place a piece of 
red litmus paper and a strong basic reac- 
tion will be obtained. In fact you would 
suspect, if you did not know it, that you 
were dealing with a pure base. 

Sodium carbonate, being the salt of a 
strong base and a weak acid, reacts with 
water to form a small quantity of sodium 


hydroxide and therefore gives a basic 
reaction. 
Action of Sodium Chloride: Upon test- 


ing a solution of sodium chloride with 
both kinds of litmus paper you will find 
that it is perfectly neutral. This is be- 
cause sodium chloride is the salt both of a 
strong base and a strong acid. 

If you wish to do a small piece of re- 
search work, you may test in this way 
all of the salts in your laboratory and dis- 
cover which undergo this hydrolysis action 
and which do not. You will be surprised 
to find the large number of them that are 
either acid or basic. 

Soap, which is the salt of a strong base 
and a weak acid, always undergoes hydro- 
lysis and gives a basic reaction. Its cleans- 
ing action is partially due to this fact. 

Preparation of Pure Sodium Chloride: 
Although sodium chloride is prepared 
chemically by one or more of the methods 
already described, the chemically pure salt 
is usually obtained in the following way: 

Pulverize some rock salt and make a 
saturated solution of about 300 or 400 сс. 
Since sodium chloride is not much more 
soluble at high temperature than it is at 
low temperature, this must be done by 
shaking or stirring the pulverized salt with 
the water. 

Then set up apparatus as shown in 
Figure 2. The generator is for hydro- 
chloric acid. Place in the flask some ordi- 
nary table salt and cover it with a 2 to 1 
solution of sulfuric acid. Heat the flask 
and pass the hydrochloric acid gas into 
the solution of rock salt. Almost immedi- 
ately a white chemically pure precipi- 
tate of sodium chloride is thrown down. 


When the action seems to have ceased 
allow the salt to settle and then, 
pouring off the bulk of the clear 
liquid, filter the remainder. Wash the 


residue on the filter paper with distilled 
water containing a little hydrochloric 
acid, using repeated small portions. Then 
allow the chemically pure product to dry. 

Preparation of Sodium Bicarbonate: 
This substance is of great commercial im- 
portance and the Solvay method of pre- 
paring it is as follows: 

Set up apparatus as shown in Figure 3. 
In the generator place marble chips and 
in the small cylinder a saturated solution 
of sodium chloride in the strongest am- 
monia water, i. e, dissolve the salt in 
ammonia water. 

Then pour dilute hydrochloric acid on 
the marble and pass the resulting carbon 
dioxide gas into the sodium chloride-am- 
monia solution for a considerable period. 
After a time a white precipitate of sodium 
bicarbonate will be thrown down. Ammo- 
nium bicarbonate at first forms and this 
reacts with the sodium chloride to form 
sodium bicarbonate. 
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Automatic Train 


Control 
By C. S. CORRIGAN, C. E. 
(Continued from page 1112) 
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genious inventions. To inventors I would 
say, “Let them be simple.” In their 1908 
report the committee told of having exam- 


ined 371 devices, of which only 12 showed | 


merit, then went on to say: “The ingenuity 
of train-control inventors has usually re- 
sulted in apparatus much more complicated 
than can be superimposed on existing block 
signal systems.” 

There are three general classes of con- 
trol devices. lst, those operated by me- 
chanically or electrically controlled trips, 
overhead, or at the ground as shown in our 
picture. 2d, those operated electrically by 
induction magnets or electric contact, and 
3d, those operated by wireless. 

The principal objection made to the first 
class is that the tripping mechanism is 
liable to freeze up and be blocked by snow 
and ice in winter ; this is very much over- 
stressed, as there are few days in the north 
and none at all in the south when this 
would occur. Most inventors fix up con- 
trol devices that do not work or give any 
indication except when tested; these are in 
a class with life preservers and fire extin- 
guishers and liable to be out of order when 
most needed. They are wrong in princi- 
ple, for it is of vital importance that any 
signal apparatus out of order shall tell on 
itself by giving the danger signal. Any 
train control device should always prevent 
a train from moving at high speed after 
passing a caution signal, as well as stop- 
ping it at a danger signal. The ideal sys- 
tem would record the position of all sig- 
nals whether at clear, caution or danger. 
It can be seen that reliability is of prime 
importance, a stop device must not say 
“wolf” when there is no “wolf,” as engine- 
men would find some way to disregard it 
and it would soon lead to disaster. 

Continuous track circuit is free from 
patent, so can be used everywhere; it 
works continuously and is valuable in tell- 
ing of broken rails and other dangers, but 
is rather expensive for railroads having 
only two or four trains a day, so a cheap 
and simple device to be attached to inter- 
locking and train order signals should be 
invented, for a large proportion of the 
collisions we wish to prevent occur on these 
light traffic roads. 

Considering the rapid development in 
wireless, and of the means it presents of 
operating and steering torpedoes, aircraft 
and boats, I believe a cheap and reliable 
system of wireless train control can be 
devised. It should consist of automatic 
sending sets to be attached to all signals 
and switch indicators, and to front and 
rear-end train signals, and be capable of 
recording the position of said signals on the 
signal indicator of any engine that came 
within a prescribed distance. The indica- 
tor on the engine would have to be proof 
against interference from ordinary wireless 
sets, it should show the position of all sig- 
nals being approached, and have automatic 
means for setting the brakes when passing 
a danger signal, or approaching too close 
to the front or rear signals of another 
train, unless that train was on the siding 
and its signals set at clear. In place of 
solenoids or relays depending on clean con- 
tact points, the break operating mechanism 
might include a gas chamber with a spark 
plug that would operate by wireless to ex- 
plode the gas and set the brakes. 

Ordinary message sending and receiving 
sets on locomotive and caboose, and in sta- 
tions and interlocking plants would edd 
to the safety and facilitate giving train 
orders, the extra men provided by the full 


crew laws could act as radio operators and | 


so make themselves useful as well as orna- 
mental. 
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“He Gets $100 


“Two years ago Evans was out in the shop earning $18 a week. Now he 
is my Chief Draftsman. 


“One day he came to me and asked for a job in the Drafting Room. 


a Week” 


When 


I asked him how he could fit in, he explained that he had taken a Home 
Study Course in Drafting through the COLUMBIA SCHOOL OF DRAFT- 
ING, and after showing me some of his work, I put him on. 


“I soon realized that he was the best Draftsman I had and on the first 
of the year I promoted him to Chief Draftsman at $100 a week.” 


One evening two years ago 
when Evans was working for $18 
a week he read an ad which told 
him to get out of the “rut” and 
earn BIG MONEY. He filled 
out a coupon like the one below 
and became a COLUMBIA 
student. His progress is similar 
to that of thousands of COLUM- 
BIA graduates. 


Evans. was not an unusual 
chap. He had just a common 
school education and no particu- 
lar mechanical ability. Yet, 
though he had no previous train- 
ing or experience in Drafting, he 
easily mastered the COLUMBIA 
course. As a matter of fact, 
Evans is only one of thousands 
who have been helped to BIG 
PAY positions through CO- 
LUMBIA training. Today they 
are expert professional Drafts- 
men. 


The rapid advancement made 


Columbia School 
of Drafting 


ROY C. CLAFLIN, President 
Dept. 1712 


14th & T Sts., Washington, D. C. 


by this man can be explained by 
the fact that he got the RIGHT 
training. Nor did he have to 
leave home to get it. Through 
the Home Study Course of the 
COLUMBIA SCHOOL OF 
DRAFTING he secured practi- 
cal training by mail in his spare 
time. Today he can tackle any 
Drafting problem because he 
knows. 


Remember, Evans had only a 
limited education and average 
ability, but he succeeded because 
he grasped his opportunity—the 
same opportunity you have to win 
success. You need not be satis- 
fied with a small pay job if you 
want to earn BIG MONEY. 


Will you decide now to win 
success through COLUMBIA 
training just as Evans and 
thousands like him have done? 
If so, mail this coupon today. 


| Roy C. Claflin, President, 
COLUMBIA SCHOOL OF DRAFTING, 
Dept. 1712, Washington, D. C. 
I want to make more money. Please send me 
| your booklet, “Your Future in Drafting; ” tell- 
ing ne how COLUMBIA training can help me 
do this. 
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SENSATION 


Free Trial— Use as You Pay 


After trial send us only $5.00 a month 
until the low total price of $59.85 is paid, 
andthe machineisyours.This is absolutely 
the most generous typewriter offer ever made. 
овой rent a machine when you can рау $5.00 
month and own one. Think of it—Buying a 
$100.00 м, eme: for £900. 85. Cash price $54 

than half its original price. 
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ALL SIZES UP TO 5H.F. 


We Specialize In Small Motors ғ Generators 
ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 


FOR ALL PURPOSES 
STANDARD MANUFAGTURERS 


Largest exclusive Mail Order Small Motor dealers in the world. 
CHAS. Н. JOHNSTON, Box ЩЕ West End, Pittsburgh,Pa. 


WIRELESS, TELEPHONE GENERATORS 
500 VOLT- 100 WATT - 3400 В.Р. M. 
FOR MOUNTING MOTOR GENERATOR SETS. 
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In 1901 a series of bad crossing colli- 
sions made the Texas Legislature pass a 
law that all grade crossings in Texas be 
protected by interlocking within one year. 
The Southern Pacific Co., wishing to com- 
ply with the order, put me in charge of all 
signal work on the various lines controlled 
by them, so all our crossings were finished 
on time. 
Club, I did a great deal to influence other 
roads to obey the order, but a number of 


t.e roads objected and fought the order on | 


the ground of insufficient time, altho only 
four derails and four signals, such as we 
installed in a month, were required; some 
pretended they were going to change to 
non-grade crossings, others objected on ac- 
count of cost of operation, so there were 
repeated delays and extensions of time. 
while the loss in human life and in prop- 
erty cost the railroads 100 times what it 
would have cost to have obeyed the original 
order, and then left their contemplated 
changes and improvements to be made 
later. 

So it will be with the automatic train 
control order. Any postponement or delay 
in deciding on the proper system, or in 
finding a cheaper or better system is going 
to cost the railroads 100 times more in 
accidents, than any loss they will be likely 
to suffer in changing the system later. 

Three years before President Spencer of 
the Southern R.R. was killed in a rear-end 
collision, I had urged him to install auto- 
matic block signals, but he contended that 
the telegraph block was best, and said he 
would personally pay the difference in cost 
on account of accidents. He did pay a 
part of it, but seven others were killed at 
the same time; now the whole road is pro- 
tected by automatic block signals. 

If it was provided by law that the cost 


of all accidents shall be paid out of profits, | 


instead of being added to the cost of opera- 
tion, every railroad in the country would 
have automatic block signals, automatic 
train control, and many other safety devices 
in less than a year. 

In the meantime let the thousands on 
thousands who have been injured and the 
relatives of the thousands who have been 
killed, impress on the Interstate Commerce 
Commission, that if they allow this order 
to be disobeyed or postponed, they, as well 
as the railroads, will be held responsible 
for the murders by negligence that are sure 
to follow. 







Pilotless Plane  . 

Crosses English . 
Channel 

(Continued from page 1109) 
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shows the control cables of stranded steel 
as arranged in standard aircraft, and the 
control column and wheel in front of the 
pilot's seat is also the one standardized and 
generally employed. The pilot pulls or 
pushes on the wheel column to raise and 
lower the horizontal rudders; swings the 
vertical rudder to right or left or vice 
versa, by means of the steel cables con- 
nected to the pivoted foot lever; while the 
ailerons or pivoted wing members at the 
rear wing tips are raised and lowered by 
turning the wheel mounted at the top of 
the pivoted steering column, the aileron 
cable being fastened to a drum mounted on 
the same shaft as the control wheel. 

Any form of automatic product for air- 
planes or dirigible airships are invariably 


As president of the Texas Signal | 








arranged, or should be, so that if they | 
get out of order at any instant the pilot |* 


can, by simply pulling a lever or pressing 
a button, instantly cause the automatic 
steering device to cease acting and return 
the control actions to his full personal 
charge by means of the steering wheel and 
joy stick. 
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An 8 
Months 
Trial 
Sub- 
scription 
for Only 
50c 


(This is % the Regular Price) 





Each Issue of 


THE BOYS’ MAGAZINE 


contains from two to four splendid serial 
stories and from twelve to twenty thrilling 
short stories, besides special departments 
devoted to Wireless, Mechanics, Elec- 
tricity, Popular Science, Athletics, Phys- 
ical Training, Stamp and Coin Collecting, 
Outdoor Sports, Amateur Photography, 
Cartooning, etc. Beautiful big pages with 
handsome covers in colors. Profusely il- 
lustrated throughout. 

A special feature is the award of liberal 
cash prizes for the best amateur work in 
many subjects. There is no reason why 


your boy. should not win some of these 
prizes. Remember, only 50 cents for eight 
months. If you are not satisfied we will 


refund your money promptly and without 
question. Remit in stamps if more con- 
venient. 


Tear out here - ------- 


THE SCOTT F. REDFIELD CO. 
7143 Main St., Smethport, Pa. 


I accept your special half-price introducto 
offer and enclose 50 cents, for which send TH 
BOYS’ MAGAZINE for eight months to 


(Write name and address plainly.) 


Name 


State.... 


E 
‘dy delighted 
with it. Odd, 

curious and interesting. 
of pleasure as well as very use 
uL Itisadouble Microscope for examining the 
wonders of nature, It is also an Opera Glass, a 
Stereoscope, a Burning Lens, a Reading Glass, a Telescope, а 
Compass, a Pocket Mirror, and а Laryngasco: for examin- 
ing eye, ear, nose and throat. It is worth all the cost to locate 
even one painful cinder in the eye. Folds flat and fits the pock» 
-— Boer great—you need one. Don't missit, Sent by 
Novelty Catalog, ONLY SOc or ele 2 









DONA SUN ЖҮ à CO. Dept. 782 4224 И. Halsted $ 


EwRITERS 
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Learn Autos and Tractors 


Wonderful opportunities constant- 
mane offered trained men; we train 
ou thoroughly to start your own 
"usiness or make good mone es 
motor expert, driver, shop fore- 
I man, etc. 


717000 Graduates making 
a vw z good. Catalog Free. 
Cleveland Automobile School, 1807 E.24th SL, Cleveland, О 


MUSIC LESSONS FREE 


IN YOUR НМЕ. Write today for our FREE booklet, It tells ede to 
learn to pjay Piano, Organ, Violin Mandolin, Guitar, 
Beginners cr advanced players. Your only expense about 2с vp: 


AMERICAN SCHOOL of MUSIC, 57 Lakeside Bldg., CHICAGO 
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A 200-Year 


Calendar 
(Continued from page 1137) 
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vember is reached; move on that line to 
the right until we find Thursday, and then 
up that column, and we find that the last 
Thursday in the month is on the 26th. 

Next we may wish to determine the 
names of the days of the week on which 
the first day of each month will fall in the 
year 1925. Locating 1925, we again travel 
downward in that column to the table of 
months; then turn to the right and in the 
corresponding columns in the very first 
row we find the week days desired. 
In February, March and November, the 
first falls on Sunday; in June on Monday; 
in September and December on Tuesday; 
in April and July on Wednesday; in Jan- 
uary and October on Thursday; in May 
on Friday, and in August on Saturday. 
This chart may similarly be used to locate 
past events. 

As a novel addition, the use of a watch 
as a calendar will be found quite satis- 


factory. On your watch dial write or| 


print the factors shown immediately under 


the numerals. The twelve hours on {һе | 


face of the watch represent the twelve 
months of the year. One is January, two 
February, three March, and so on until as 
we come to December, which is twelve 
o'clock and also the twelfth month. You 
now have the calendar completed. 

Here are a few examples of its use. 
Suppose you wish to find the day of the 
week on which a certain date occurs. We 
take the date and add to it its factor de- 
pendent of course upon the month, divide 
by seven, and we get the day of the week 
by the remainder. One as a remainder, 
represents Sunday, two Monday, three is 
Tuesday, and if the remainder is zero or 
seven, the day of the week is Saturday. 
Should the sum of the factor and the date 
be less than seven, it is regarded as the 
remainder. 

Example; Upon what day of the week 
does February 22, 1922, íall? To the 
date 22 we add the factor of February, 
which, according to our watch, is 3. This 
sum is 25. Dividing by 7 we have 4 as 
the remainder, and 4 being the fourth day 
of the week counting Sunday as the first, 
we find that the.date falls on Wednesday. 
Similarly, we can locate, let us say, Octo- 
ber 3, 1922. The date is 3, to which we 
add the factor of the month of October, 
found alongside of the figure 10 on the 
watch, which is zero in this case. The 
total is, of course, 3. Inasmuch as the 
sum is less than 7 we regard it as the 
remainder. Hence October 3 falls on 
Tuesday. 

To find the date of a given day in the 
week, we reverse the order by first sub- 
tracting the factor from the number of the 
day of the week. The remainder shows 
the date of that day in the first week of 
the month. Here again if the number of 
the day of the week is smaller than the 
factor, we add seven before subtracting. 
For instance, what date is Friday in the 
month of June, 1922. Friday is the sixth 
day in the week; from this we subtract 
the factor 4, the remainder is 2. That is 
the date of the first Friday in June, and 
осе the others are the 9th, 16th, 23d and 


Let us take another example: What 
are the dates of the Mondays in July? 
Monday being the second day of the week, 
and the factor of July being 6, which is 
larger than the numeral assigned to Mon- 
day, we add seven first before subtracting 
the factor. We then have 2 plus 7, equal 
to 9; we now subtract the factor 6. Six 
from 9 is equal to 3. Hence the first Mon- 
day in July falls on the 3d, and others are 
the 10th, 17th, 24th and 31st respectively. 

(Calendar copyrighted by L. Lansberg, 1922.) 
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‘—ELECTRI 2 


The FOREMOST SCHOOL of Its Kind in the World Offers the Way to 
Attractive Positions and Large Salaries 


for you if you are ambitious and are really earnest in your desire to succeed 
in electricity. 
If you are interested in ANY BRANCH of electricity, then you will find that 


BURGESS 
Practical Electrical 
HOME TRAINING 


will help you advance to the position and salary you desire. Hundreds of 
“Burgess-Trained” men throughout the world are now holding highly paid 
positions with electrical concerns or making money in their own business. 
A constant stream of letters tell us of better jobs and bigger pay due 
entirely to Burgess Home Training in Practical Electricity. Positive proof 
of the unusual value of Burgess Training is the fact that it is 


Endorsed by Important Plants 


in the electrical industry who urge their men to use it. All electrical con- 
cerns want better men—the kind of fellows who know more than just one 
job. That's why “Burgess-Trained” men get the preference. They earn 
more because they are worth more. In some plants as many as 60 men 
are Burgess Students. No other course like it. 


ә quickly fitted for electrical jobs by the Burgess Sim- 
Beginners ee Course—known as the easiest and quickest 
method. 


ome that gets right down to the prac- 
Advanced Training for tical technical knowledge Phat 


ы brings quick, sure advancement to 
Expe rien ced Men higher positions at better pay. An 
exclusive copyrighted method. 


This course has the enthusiastic approval of electrical engineers and 
executives of biggest concerns in the world. 


Complete Electrical Outfit 


including apparatus, tools, material, slide rule supplied with each course 
without extra charge. Beginners are soon able to earn good money with 
this outfit. The course alone is worth many times its very reasonable price 
to anyone electrically inclined. 

Illustrated Training Course Book sent free on request. This explains fully 
why the Burgess Method of Home Training is bringing better jobs and 
better salaries to men and boys all over the world. 


BURGESS ELECTRICAL SCHOOL 
745 E. 42nd Street Dept. S-4 Chicago, Illinois 


SPECIAL свх кгкстыслт.вснооь о 


І h 
745 E. 42nd Street, Dept. S-4, Chicago, Ill. 
Advant i 
van ag es [| Send me your free illustrated training book. 

to men and boys who | II Beginner П Ехрегіепсей.................. Years 
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238 illustrations 
414 pages 


ERE’S just the book on Electricity 
that you need to answer your 
many questions—to solve your knotty 
problems, to teach you new methods, 
to be your memory for tables, rules, 
formulae, and other Electrical and 
Mechanical facts. Note the contents: 
Electricity and Magnetism; Batteries; 
Only Circuits; Magnets; Direct and Alter- 
nating Currents; Dynamos and Motors; 
Belts; Shafting; Electroplating; Elec- 
trical Measurements; Meters; Are and 
Incandescent Lamps; Mereury-Are Rectifiers; Trans- 
formers; Insulation; Eleetric Cars; Single and Multi- 
ple Unit Control; Transmission ; Rail Welding; Tables 
of Wires—Sizes, Capacities, ete.; Mathematical Rules, 
Formule, Symbols; Tables of Constants; Weights 
and Measures; Chemistry; Properties of Metals, etc. 
Just slip a dollar bill into an envelope, and mall 1t 
with the coupon printed below. is 414-page 
Electricity Handbook will come to you by return mall. 
= — — — — TEAR OUT HERE — — — — — 
INTERNATIONAL CORRESPONDENCB SCHOOLS 
Box 6237-B, Scranton, Penna. 
I enclose One Dollar, Please send me—postpaid 
414-page Electricity Handbook. It is under- 


stood that if I am not satisfied I may return this 
book within five days and you will refund my money. 
Name 
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40,000 
Opportunities 
in 
Hotels 










YOU can have one of these well-paid, pleasant 
executive positions —40,000 of them in the big ho- 
tels of the United States—now America's Fourth 
Largest Industry. Statistics show that ONE IN 
EVERY TEN HOTELS WILL HAVE AN OPEN- 
ING FOR A MANAGER THIS YEAR. Thou- 
sands of other positions are also open to those 
who qualify through training. 

The Lewis School guarantees to give you the valu- 
able knowledge that it has taken some of the most 
successful hotel men years to obtain—men who are 
now making $5,000 to $50,000 a year. All of your 
trainin wh be under the personal direction of 
Clifford Lewis—a hotel expert of national reputa- 
tion. A few -time hours a week given to the 
simple, clear lessons of the course will give you 
the training for a good position, a fine livíng, and 
a handsome salary. The training will in no way 
interfere with your present work or recreation. 














for FREE BOOK, ‘‘Your Big ni te 
i = lose f а Йй 
Gime. МЕ] "the ‘coupon NOW Your hole future: may 
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FOUNDED 1916 


LEWIS HOTEL TRAINING SCHOOL 
Clifford Lewis, Pres. Room 3415 Washington, D. C. 













LOOK LIKE. ONE AND FEEL | 
LIKE ONE 
Broaden your shoulders, deepen your 
chest, enlarge your arms, and get a 
development that will attract atten- 
tion. Fill yourself full of enerzy and 
be powerful. 
My New Book 
^ Muscular Development" 
Will Explain How 
This book is illustrated with 26 full || 
page photographs of myself and of 
some o! the world's finest developed 
athletes I hive trained. It will in- 
terest and benefit you greatly. 
Send 10c \siamps or coin) for a сору NOW, today, 
while it is оп your mind. 
EARLE LIEDERMAN, Dept. 204, 305 Broadway 
NEW YO CITY 
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: Popular Astronomy 
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with the star, but for some reason does 





not share in the spectral shift of the other | 


elements, possibly owing to the fact that 
it is at a level in the star’s atmosphere 
that is not affected by the cause that pro- 
duces a shift in the lines of other elements. 
If the first theory is the correct one the 


presence of vast non-luminous clouds of | 


matter in the universe must be far more 
general than we have formerly had reason 
to believe. 
with nebula would be greatly increased and 


The chances of collision of star | 


such collisions are believed by some to be | 


the cause of the temporary outbursts of new 
stars or nove. There is no doubt that such 


stars are surrounded by a nebulous envelope | 
Soon after their outbursts, though of course, | 


the nebula observed may be the product of 
the catastrophe rather than its cause. 

It appears more probable that dark 
nebula are composed of dust particles 
finely divided rather than of clouds of gas, 
that is that they are meteoric in their com- 
position. There is abundant evidence of 
the existence of finely divided meteoric 
matter within the solar system. The earth 
is encountering millions of meteoric dust 
particles daily and it is known that clouds 
of such particles in the solar system pro- 
duce the effect of the zodiacal light. Possi- 
bly these meteoric particles are of the 
nature of cosmical dust drifting through 
space and swept up by our solar system in 
its journey through the universe. In some 


parts of space these particles may be gath- | 


ered into cloud-like masses 
dense to obstruct the passage of light. 
There may be included in these clouds, also, 
some meteoric masses of exceptional size, 
similar to the meteorites that penetrate the 
earth’s atmosphere occasionaily, weighing 


many hundred pounds, or even tons, and in | 


addition a few masses of the size of aster- 
oids or small planets. The encounter of a 
star, with one of the larger members of 
such a meteoric cloud, might result in the 
outburst of a nova, as has been suggested 
by some astronomers. 

Though the nature and origin of these 
dark markings in the sky are still in doubt 
there can be no question that they have an 
actual objective existence and are not 
merely vacant spaces or holes in the denser 
portions of the Milky Way through which 
we may look into more distant regions, as 
was formerly believed. Dark stars may 
exist in great numbers in space and remain 
undetected because of their small size or 
feeble attraction for neighboring stars, but 
no dark object of the size of the coal sack 
in Centaurus or the dark lanes in the Trifid 
nebula or the sharply defined dark objects 
in Orion could escape our eyes when 
thrown in relief against their luminous sur- 
roundings. A study of the structure and 
distribution of these objects may have a 
direct bearing upon the subject of the form 
and structure of, the universe and possibly of 
the evolution of the stars as well. Possibly 
these dark markings are the stuff from 
which future worlds are to be formed or 
they may be the remnants of past worlds. 


NEW FISH CLEANER 
James J. Barry, of Boston, is marketing 


|a unique invention, a machine that strips 
| the skin from fish and removes all the bones. 


The Barry contraption is about the size 
of a washing machine. It handles 25,000 
pounds oí fish a day. 

Twenty-two workers are out of jobs 
wherever a Barry machine is installed. 
They are released for other productive 
work. Each machine like this saves labor 
and in the long run raises the standard of 
living, providing an ever-increasing variety 
of commodities for general use. 


sufficiently | 








WHEN YOU GO TO 
SAINT LOUIS 
STOP AT 


fintel 
Claridge 


Locust Street at 18th 
Three blocks from Union Station 


New 12 Story Fireproof Building 


Finest Transient and Residential 
Hotel in St. Louis. In the heart 


of the Wholesale and Retail 
Shopping District. 

350 Large Light Airy Rooms, 
Private Tub Bath in each Room 
Circulating Ice Water, and Every 


Modern Appointment of Com- 
fort and Convenience, 


European Plan—Rates 


75 Rooms at $2.50 a day 
100 Rooms at $3.00 a day 
100 Rooms at $3.50 a day 

75 Rooms at $4.00 a day 

Excellent Cuisine. Moderate Priced 


staurant. Popular Cafeteri. Wri 
or Wire for Reservations, - =e 


R. L. MEYER, Manager 
Formerly Hotels Statler 


NEW SINGLE PHASE A. C. MOTORS 


M Н.Р. — 
110 volt, 60 
cycle, 1725 
speed, com- 
plete with 
cord, plug 
and grooved Include 
pulley, $ 13.00 and 
ONE YEAR GUARANTEE 
14 Н.Р. and larger, 110/220 volt Rep. Ind. Type 
Satisfaction guaranteed or money refunded 
Illustrated Catalog of Motors and Supplies FREE 
HYRE ELECTRIC CO., 631-Y So. Dearborn St., Chicago 


62. 


83 
100.00 
pulley 

base. 





VE-IN-ONE" SLIDE RULE 
1s а combination Mannheim, Leg-Lex, 
Binary Silde Rule" Кронан, E 


btract Itipt: any com 
Bination Involving whole numbers, 
tions, decimals and mixed 


ted, its opera- 
ly unders 


AP 
GILSON SLIDE RULE CO. Nites, Mich. 





AIRPLANE ENGINES 


К Now is your chance to get into 
the airplane game and grow with 
it. Not as a flyer, but as an ex- 
Dert on the airplane engine. The 

I. С. 8. will teach you in 
E spare time at home. Write 
particulars. 


i 
TU E aae today for full 
INTERNATIONAL CORRESPONDENCE SCHOOLS, Bor 6238-8, Scranton, Penna. 


TAMMERER 


3 . Write for 
free booklet. б. I, ROBBINS, Di T 
"BOSTON STAMMERERS' INSTT 
46 Huntington Ave., Boston, 17 Mass. 
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List of Radiophone 





i Broadcasting 
i Stations i 
i (Continued from page 1148 ) i 


Sacramento, Calif., J. C. Hobrecht. Call letters, 
KVQ. 360 meters. 

San Francisco, Calif. Leo J. Mayberg Co. 
Call letters, КОМ. 365 meters. 

Sunday, 10 to 11 A. M., Fairmont Hotel 
station. 

Monday, 7 to 9 P. 
* Monday, 7:30 to 8:3 

Monday, 8:30 to 9 
station. 

Tuesday, 7:30 to 8:15 P. M., Hotel Oakland 
station. 

Tuesday, 8.15 to 9 P. M., Radio Shop station, 
Sunnyvale. 

Wednesday, 7:30 to 8:15 P. M., Harrold 
Laboratories, San Jose. 

Thursday, 7:30 to 8:30 P. M., Fairmont 
Hotel station. 

Thursday, 8:30 to 9 P. M., Los Altos station. 


M., Presidio station. 
0 P. M., Los Altos station. 
P. M., Fairmont Hotel 


y 
Friday, 7:30 to 8:15 P. M. Radio Shop | 


station, Sunnyvale. 

Friday, 8:15 to 9 P. M., Hotel Oakland station. 

Saturday, 8:15 to 9 P. M., Fairmont Hotel 
station. 

Every afternoon except Sunday, 3:30 to 4:30 
P. M. Rockrid station of Atlantic-Pacific 
Radio Supplies Company. 360 meters. Call 
letters KZY. Concert. 

Every night except Sunday, 6:45 to 7 P. М. 
Same station. General news, sports, foreign 


news. 

Sunday, 11 A. M. to 12:15 P. M., sermon and 
sacred music. Same station* 

3 to 4 P. M., same station. Concert. 

4 to 5 P. M., same station. Concert* 

*This station will carry the Sunday morning 
schedule of Trinity Center and the Sunday after- 
noon schedule of Colin B. Kennedy until these 
two stations are ready to carry their schedules 
shown for that day. 

Wednesday, 7:30 to 8:15 P. M. Same station. 
Concert. 

Saturday, 8:15 to 9 P. M. Same station. 
"SESS ihe following, dail Sund 

so the following, daily except Sunday: 

7:10 to 7:20 P. M. Hotel Oakland station. 
General news. 

7:20 to 7:30 P. M., Fairmont Hotel station. 
Market, bond and weather reports. 

4:30 to 5:30, Fairmont Hotel station. 

Until the California Theatre can make the 
necessary changes to operate on 360 meters, the 
Presidio will broadcast concerts on their schedule, 
Wednesday evenings, 8:15 to 9, and the Fair: 
mont Hotel will run the full hour and a halí 
from 7:30 to 9 P. M., on Saturdays. 

The Fairmont Hotel, Los Altos, Hotel Oak- 
land, and the Presidio are heard consistently up 
to 1,500 miles. Reports have been received fr 
Alaska, British Columbia, Washington, Oregon, 
Nevada, Utah, Arizona, Montana North Da- 
kota, and practically all of the Northwestern 
states. Stations within a radius of two and 
three hundred miles are consistently receiving 
concerts from the above mentioned stations 
loudly enough to be heard all over the house. 

San Francisco, Calif. Edwin J. Lorden. Call 
letters, KGB. 360 meters. 

San Francisco, Calif. Station? Call letters, 
KUO. Wave length, 360 meters. 

San Francisco, Calif. Radio Telephone shop. 
Call letters, KYY. 360 meters. 

San Jose, Calif, Chas. D. Herrold. Call let- 
ters, KOW. 360 meters. 

Schenectady, N. Y. Union College. Call let- 
ters, 2-XQ. Broadcasts program of interest to 
public. usic, church services. 

Schenectady, N. Y. Station of the General 
Electric Co. Call letters, WGY. 360 meters. 
Heard 1,450 miles away at Santa Clara, Cuba. 
Impromptu орап. 

eattle ash., Post-Intelligencer. Call let- 
ters? Wave length? Broadcasts programs of 
interest to public, including U. S. Public Health 
Service Lectures. 

Seattle, Wash., Northern Radio Electric Co., 
call letters, C. 

Springfield, Mass., Westinghouse station. Call 
letters, WBZ. 360 meters. Program varied 
See Newark Cg program. 

Stockton, Calif, C. O. Gould. Call letters, 
ко. 360 meters. 

tockton, Calif, Portable Wireless Tel. Co. 
Call letters, KWG. 360 meters. 

Sunnyvale, Calif. The Radio Shop. Call let- 
ters, KJJ. 366 meters. 

Toledo, Ohio, Marshall Gerken Co. Call let- 
ters, WHU. 360 meters. 

Toledo, Ohio. Call letters, WHU. Station? 
Wave length? 

Washington, D. C. Church of the Covenant. 
Call letters, WDH. Wave length, 360 meters. 

Washington, D. C. Radio Construction Co. 
Call letters, WDW. 360 meters. 

Washington, D. C. Station of the White 
& Boyer Co. Concerts with short lectures on 
radio and information of interest to amateurs. 
Planning to broadcast. Keith’s vaudeville. 

We will be glad to have any of our readers 

int out any discrepancies and errors in this 
ist, which we know is fat from complete. We 

ll thank those of our readers who make addi- 

bns giving us the wave length of the trans- 
mitting station, call letters, location of the con- 
cern and their distance from it. Address com- 
mur ications to Call Letter Editor. | 











The sure wayto big- 
ger pay is through 
the Croft books 


Ta Croft Library is the last word in practical 
electricity. It is complete, up-to-date, and 
above all, authoritative. You can rely upon 
every line and every illustration being right. Croft 
shows you how to master the finer points of electrical 
practice. He teaches you electricity as experts 
know it and puts you in line for an expert’s pay. 


The Croft Library of 


Practical Electricity 


O COURSE, no set of books, offers a quicker, surer 

method of mastering electricity than the Croft Library. 

It is founded on practice—on work as it is actually done. 
It is jammed from cover to cover with the kind of hard- 
headed, pay-raising facts you want. Written so that the 
beginner can easily understand it, yet so sound, so thorough 
that it is the daily guide of thousands of highly paid electrical 
workers and engineers. 


In the Croft books you will find complete, detailed and 
up-to-the-minute information on electricity, from the simplest 
principles, to complete and economical operation of a central 
station—motors, generators, armatures, commutators, trans- 
formers, circuits, currents, switch-boards, distribution sys- 
tems—electrical machinery of every type, installation, opera- 
tion and repair—wiring for light an wer—how to do it 
mechanically perfect, in accordance with the National Elec- 
trical Code—wiring of finished buildings—Underwriters’ 
and municipal requirements—how to do the complete job, 
from estimating it, to completion—illumination in its every 
hase—the latest and most improved methods of lighting— 
lamps and lighting effects. 


Now Only $19.50 


HAVE clipped $8.00 off the price of this popular 
electrical MOERS. ade it $19.50 instead of $27.50. 
And more than that, we are offering the easiest terms 
we have ever made on the Croft books. You now pay, not 
$5 a month nor even $3 a month, but the sum of $1.50 in ten 
days and the balance at the rate of only $2 a month. This 
gives you ten full months to complete your payments. 


Think of getting this great Home Study Course and Refer- 
ence Library at $19.50—a saving of $8.00! This is a real 
opportunity! No electrical worker who wants to fill a bigger 
job can afford to miss it. At $19.50 the 8 Croft books, with 
their 3000 pages and 1200 illustrations represent the biggest 
bargain in sound electrical training ever offered to the electrical 
industry. 


Free Examination 
Small Monthly Payments 


We want you to test our statements—we want you to com- 
pare the Croft books with others. Fill in and mail the coupon 
attached and we will send you the entire set of eight volumes 
for ten days’ Free Examination. We take all the risk—pay 
all charges. You assume no obligation—you pay nothing 
unless you decide to keep the books. Then $1.50 in ten days 
and the balance at the rate of $2 a month. Send the coupon 
NOW and see the books for yourself. Our new price and our 
new terms make it possible for anyone to own a set of Croft. 


Send no money—just the coupon! 





FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., INC., 
370 Seventh Ave., New York. 


Gentlemen: — Please send me the CROFT LIBRARY О 
PRACTICAL ELECTRICITY (shipping charges pre id), fo 
10 days’ free examination. If satisfactory I will send $1.50 i 
ten days and $2 per month until $19.50 has been paid. | 
not wanted, I will write you for return shipping instruction: 


City and 5амїе.......................++++ зз 


Company or Employer.. 


тетте 
Occupation... nnt 








A New Jersey student writes: 


"I have purchased a business and by the use of 
methods explained in my course have increased the busi- 


ness 75 per cent. in two months.’ 


extract from 


Three Big Scrap-Books 


filled with appreciative, interesting letters from young 
men throughout the United States—all received recently. 
пиу ао, а national recognition of the unique features 
[7 


United Y. M. C. A. Courses and 
Correspondence-Teaching Methods 


The limited space permits only a few additional extracts. 

“You bring out a man's resourcefulness.’ —California 
student. “I like your personal service.’’—Missouri stu- 
dent. “You take an interest in each student individ- 
ually."—Connecticut student. “You remind me .of 
а great brother—always ready to lend a helping hand."— 
Another Connecticut student. ‘Too much cannot be 
said for Y. M. С. A. instruction service."'—Illinois 
student. ''Course insures thorough training. Am able 
to use the instruction in my regular work.'"—Ohio stu- 
dent. "'You seem to read every single word of my 
answers and even catch my pen-errors.’’—Massachusetts 
Student. ‘Course did me more good than the course 
I took in college.'"—N. Carolina student. “If a man 
intends to do anything at all, your system will bring it 
out.’’—Texas student. My course has not only 
brought more interesting work, but multiplied my earn- 
ing power by three."— Nebraska student. ‘‘Have been 
doing practical advertising lately and received favorable 
comments on it from our manager,"—N. Dakota student. 


Send for the “Six Reasons" 


why these ambitious young men and thousands of others 
have selected the United Y. М. С, A. Schools to guide 
them in their preparation for greater personal develop- 
Ment, more responsibility, more congenial work or better 


This is just one 


paying work. Our friendly counsel is free, 
UNITED Y. M. C. A. SCHOOLS | 
Dept. 64-A, 375 Lexington Ave., 1 
ем York City 
| 1 am interested in United Y. M. І 
C. A. Schools’ service. Please 
| give me free counsel as to the po- 1 
sition or home-stuiy covrse I 
| Tave marked. 1 
. Accountant 
| . Advertising Men I 
- Agricultural Courses . .Foremanship 
.. Architect ..Highway Engineering | 
| . . Auto Mechanic . Locomotive rator 
..Bankin ..Machine-Shop Practice 1 
| ‚.Вецег Letters . -Mathematical Courses 
. . Bookkeeper . . Mechanical Engineer I 
- . Building Construction - Plumber 
| ‚. Business English Poultry Husbandry I 
. Business Law . -Radio Operator 
. Business Organization Radio Engineer. l 
| . Civil Engineer . Railroad Engineering 
. -Civil Service А esman 
| . Concrete Engineer . ‘Secretarial 
. Dairy Farming . Shorthand and 
. Draftsman Typewriting 
| - . Electrician - Steam Engineer 
. Electrical Engineer . -Structural Drafting | 
| .English Courses ..Surveyor 
..Factory Management - . Tool Designing | 
. Farm Management -. Traffic Management 
| Farm Motor Mechante Ске of the Slide Rule 
Are you an ex-service man? | 
| Хаше апа 
ООСЛРАЙОП слу sch up ev va p era YES бър | 
| (Please Write Plainly) 
Complete | 


AUTOS; ET ELEA OTA NITA SEO EE CE PA y 
acci Au rici UE 


Agents: 90c an Hour 


Introduce ''Sodereze." А new wonder. A 
p, pure solderin pasteform. Workslikemagic. 
allleaks. For mending water buckets, 
utensils, milk pails, water tanks, tin 
roofs—everything including granite ware, 
agate ware, tin, iron, copper, zino, etc. 


Quick Sales—Nice Profit 
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A Simple Radio- 
phone Receiver 
By JAMES LEO McLAUGHLIN 
(Continued from page 1141) 


EHE EHI IL HE E T IE TE VL LV AE IHR IH аитаин! 


mmi mmm 


zn 


number each fastener from right to left, 
1 to 9. Alongside of hole No. 1 push two 
fasteners with a paper clip underneath— 
mark GND (ground). One half inch 
down from GND, punch a small hole; this 
is the starting point of the coil. 

Take the wire and push the end thru the 
hole. Wrap the end around one of the 
fasteners GND (on the inside of the con- 
tainer). Be sure that where the wire 
touches the fastener, the enamel has been 
scraped off or else a poor connection will 
result. 

Next pull the wire tight and commence 
winding the coil. The total number of 


turns is seventy, and a tap is taken off | 


at each of the following turns: The 15th, 
20th, 25th, 30th, 35th, 40th, 45th, 55th and 
the 70th. 

Fig. 1 shows how to tap the coil. The 
important things to look out for are that 
the coil is wound as tight as possible, and 
that the enamel is scraped off the wire, 
where it makes connection with the fas- 
teners. 
20th No. 2, etc. 

The next job is the switch that moves 
over the contacts. Fig. 2 shows how this 
is made. Take one of the large fasteners. 
push the ends thru the side of the cover, 


close to the lid. Bend one end down flush | 


with the side and push the other end thru 
the top and bend over. 

Put the cover back on the container and 
bend the end of the fastener so that it rides 
over the contacts easily, when the cover is 
turned, but be sure that it touches each of 
them. Break off the surplus end. 

The other large fastener is pushed thru 
the lid opposite the switch and is bent, as 
shown in Fig. 2, so that it can hold the 
small crystal. A short piece of bare wire 
(about No. 24 will do), acts as the cat- 
whisker, a pin is fastened to one end and 
the other end is wrapped around the end 
of the switch—the part that is bent over 
(see Fig. 2). 

Fig. 3 shows the diagram of connections 
and needs little comment. 

The telephone receiver is a single Mur- 
dock without head band, and can be pur- 
chased for about $2.00. Of course any 
other kind may be substituted. 

For the antenna one-half pound of No. 
18 bare copper wire will do. This will 
give about 100 feet of wire. Two porce- 
lain cleats will also be required and should 
not cost over 5 cents. The wire can be had 
for about 30 cents. 

String the wire the greatest length pos- 
sible, and attach outer end to a tree or 
other elevation, at least thirty feet high 
(see Fig. 4). The other end of the wire 
enters the house and is attached to the 
switch button marked ANT and a short 
piece of rubber tubing should be slipped 
over the wire where it passes through the 
wall of the building. * 

A. good ground сап be had by connecting 
a wire to the nearest gas or water pipe. 
Scrape the pipe for a length of about two 
inches, so that it shines, then wrap several 
turns of wire around it and twist tightly. 

To operate the set, bend the cat-whisker 
wire so that the pin rests on the crystal. 
Move the pin over the suríace until a sig- 
nal is heard; at the same time move the 
switch over the contacts, and leave it on 
the one that brings in'the station the loud- 
est. With this set in New York City 
using only a single No. 24 wire, 25 fect 
long strung up in a room, WDY'S and 
WJZ'S concerts came in fine, and on sev- 
eral occasions, the phone could be held 
about six inches from the ear and still the 
music and voice could be distinguished. 


The 15th turn is contact No. 1, the | 














DO YOUR OWN WIRING! 


AND SAVE 50% 


400 PAGES 
ILLUSTRATED 


Anyone can become an expert wireman 
and secure a license by following the 
simple rules given in “Standard Wiring” 


The National Authority for 28 Years 


All the necessary rules, tables and illustrations 
needed for every kind of inside and outside wiring 
and construction for both direct and alternating cur- 
rents, In accordance with the Underwriters’ rules. 
The most complete and accurate book on wiring 
published. Twenty-eighth Edition Just out. 


Leather Cover. Gilt Edges, Pocket Size. $9.00 
Sent on receipt of Price Ie 


H. C. CUSHING, Jr. 
8 WEST 40th STREET, NEW YORK 
GENUINE 


GERMAN M А Џ SE R 


Latest Model 9 Shot Automatic 


Less than half 
pre-war prices. 
32 Cal. 13.95. Shoots COLTS and 
all standard cartridges. Convenient to 
carry—lies flatin the pocket—perfect 
fafety device. Allour guns brand new 
direct from factory, absolutely perfeut. 
. BLUE STEEL 
ATI 


Vest Pocket, E . $49 
World's Famous Luger 30 cal. $19.95, — Hand 
Ejector Revolver swing out cylinder 32 cal. blue 
steel or nickel $16.95. Pearl Handle $19.95. 


Pay Postman on Delivery. 


UNIVERSAL SALES CO. 
141 Broadway Dept. 140 New York, N.Y. 


SEX 


Facts other sex books don't 
dare discuss are plainly told in 
"WhereKnowledge Means 
Happiness." Creates a new 
kind of married love. One 
reader says: 
It contains more real informa- 
tion than ail other зет books put 
together. 

Sent in plain cover, by re 
turn тай, for $1.00, cash- 
money order, check or stamps. 


From "Where Knowledge 
Mans Happiness." 
Copyright 1921 


COUNSEL SERVICE, Dept. 39, 257 W. 71st St., New York 


Learn WATCH REPAIRING 


You can learn by our modern and orig» 
inal system of instruction every part 
of the Watch Repairing Trade at home 
64 as good or better than at a shop. You 
сап earn money while ing secure & 
paying position or start Ín business 


ng our course " 
For particulars 
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| The Radiophone | 
: Now a Household | 
j Necessity i 
i Ву MRS. CHRISTINE FREDERICK — 
i (Continued: гол page И) i 
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agricultural activities, their industries, etc., 
should appear to view; let samples of 
Chinese music or songs, or a spoken frag- 
ment of Chinese language, then be heard, 
And the next day have the teachers "tie 
up" these visual and auditory images with 
a written test! Do you believe the children 
would then find geography "dull" or “un- 
interesting"? And could not many other 
studies be treated the same way?  Par- 
ticularly history. 

I could write further at considerable 


length of the benefits of the radiophone | 


to the woman and housekeeper. So oíten 
she is lonely, especially if she is а farm- 
woman or living in any remote district, 
where she feels cut off from city contact 
and amusement. For her I see a solution 
of the problem in the installation of such 
a set, because she will then be more in 
touch with outside interests than if she 
lived in the city itself. She will not need 
to take a half day’s journey, spend con- 
siderable carfare, or take the time or effort 
usually required to attend a single concert 
or other form of amusement. Further, 
knowing women, as I do, I understand 
how they simply want something or want 
to go somewhere, after they have finished 
a tiring day's washing or been confined to 
the house all day, or have had their nerves 
scrambled by taking care of petulant chil- 
dren. In short, there are thousands of 
women practically shut-in because of their 
house duties, care of young children, etc., 
who never have the time to go a distance 
to secure change and a bit of recreation. 
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National Radio .: 
Broadcast by Bell 
System 
(Continued from page HM 
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important centers thruout the United States 
by the American Telephone and Telegraph 
Company. As these additional stations are 
crected, they can be connected by the toll 
and long distance wires of the Bell system, 
so that from any central point the same 
news, music or other program can be sent 
out simultaneously thru all these stations 
by wire and wireless with the greatest pos- 
sible economy and without interference. 

Only on special national holidays or 
. other occasions will all the broadcasting 
stations of the A. T. & T. system be tied 
together on the common telephone circuit, 
so as to have their vacuum tube transmit- 
ting sets operated by the original voice 
current from a central point, such as 
Brooklyn, or Washington, D. C., or some 
other city. Ordinarily, all broadcasting 
stations, say, at Philadelphia, Washington, 
Pittsburgh, Cincinnati, New Orleans and 
elsewhere will put out each its own con- 
cert and program of music, advertising, 
and other attractions. When these stations 
are fully developed according to the pres- 
ent ideas of the company’s engineers, as 
explained fn an interview with our radio 
editor, several different classes of enter- 
tainment will be broadcasted simultaneously 
on different wave lengths. So in the near 
future we will probably find ourselves cali- 
brating our tuning condenser and vari- 
ometer dials for different kinds of music 
and entertainment, such as dance music; 
church music; popular songs; advertise- 
ments; opera; popular plays, and so forth, 
instead of the now familiar circle gradua- 
tion marks in degrees. 


Google 
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One of the 250,000 who provide Bell Service. 





At Your Service 


Imagine a bird’s-eye view 
of the United States. Imagine 
it criss-crossed with telephone 
wires or underground cables 
connecting every city, town 
and hamlet. Imagine these 
wires reaching nearly 
14,000,000 destinations—in 
city homes and offices and in 


2,500,000 farmhouses. 


Imagine all this and your 
vision is still short of the truth 
regarding the Bell System. A 
telephone at your elbow, 
wire circuit to your farthest 
neighbor. Apparatus which 
embodies the latest develop- 
ments of an army of trained 
scientists, The picture is still 
incomplete. 


Better Service 





In every center of popu- 
lation is a telephone exchange 
and an organization of skilled 
workers to give life to the 
nation-wide facilities of com- 
munication. Every circuit 
must be tested; every inch of 
wire watched and kept in 
repair; every switchboard 
operated day and night. 


But that is not all. There 
is the new construction to meet 
the increasing needs of the 
telephone-using public. Every 
day, from one end of the coun- 
try to the other, thousands of 
crews of linemen and cable- 
men, and installers of every 
kind of telephone equipment, 
carry on this work with the 
continued growthof the nation. 


“ BELL SYSTEM" 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed {ошата 





PARK AVENUE HOTEL 


4th Avenue, from 32d to 33d Streets 
New York 


in the heart of the wholesale district. 
from either railway .erminal. 


50 single rooms 
100 single rooms 
250 double rooms. 
Single rooms, with bath.. 
Double reoms, with bath 


stationed here every evening. 











BROWN, 


Subway entrance at door 
One of the best known hotels in the metropolis. 


Prices for Rooms 


1 5.00 per day and upward 


Popular Price Cafeteria and Regular Restaurant 


The Sunken Palm Garden is surrounded by Dining Balconies, and a fine Orchestra is 
GEORGE C. 


Proprietor 





Convenient to shopping, theatres and 
Less than 50c. taxi fare (one or more persons) 
Surface cars pass door. 
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Mechanical 


Hern | 





Learn at Home! 


Employers are looking for men with 
mechanical ability. 

There is an easy, delightful way in 
which you can learn right at home in 


spare time. For 30 years the Interna- 
tional Correspondence Schools have 
been giving men and women just the 
training they need for success in me- 
chanical engineering and more than 300 
other subjects. Hundreds of thousands 
have stepped into good positions through 
I. C. S. help. 


Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. 'This doesn't obligate you in 
the least but it will bring you information that 
will start you on a successful career. This is 
your chance. Mark and mail the coupon now. 


— — — — — TEAR OUT HERE — — — — — 
INTERNATIONAL CORRESPONDENCE SCHOOLS 











BOX 6234-B BCRANTON, PA. 
Without y or ышан please explain how I ca 
quality for the positi ot in th the subject before which 

have marked an xin it below: — 
ELEC. GINEER BUBINESS dl 
Electric ting & Вуз. SALESM. 
Electric W. ADVERTISING. 
Telegraph Engineer Railroad Positions 
Telephone Work ILLUSTRATING 
MECHANICAL ENGR. Show Card & Sign Ptg. 
Mechanical Draftsman Cartooning 
Machine Shop Practice Private 
Toolmaker Business Correspondent 
Gas ine Operating BOOK KEEPER 
CIVIL GINEER tenograpi er & Typist 
Surveying and Mapping Cert ub. Accountant 
MINE FOR'N or TRAFFIC MANAGER 
STATIONARY ENGB. Railway Accountant 
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: Radio | 
i Loud-Talkers  : 
P. (C шше сай Page. 1140) i 


so as to distribute the sound equally in all 
directions. 


Phonographs Make Good Loud-Talkers 


Many people are using their phonograph 
amplifying chambers as horns for radio- 
phone loud-talkers with very good results. 
'There are two general methods of doing 
this, as shown in the diagram at Fig. 4. 
The radio receivers, or at least one of them, 
are placed at the end of the tone-arm to take 
the place of the regular reproducer, or if 
this is not possible, owing to difficulty in 
removing the reproducer, the tone-arm may 
be unscrewed from the shelf, and the radio 
receiver placed facing downward over the 
opening into the amplifying chamber. It 
is preferable to place the receiver at the 
end of the tone-arm in the position pre- 
viously occupied by the reproducer, as the 
metal tone-arm in most cases has a well 
defined taper to it, and the sound has a 
chance to swell out slowly, as the size 
of the tube gradually increases. 

There is on the market at the present 
time a clever loud-talking horn fitted with 
two projecting openings at the base, having 
rubber gaskets against which the two re- 
ceivers of a head set can fit tightly. This 
horn has been tried out and works very 
well indeed, especially if a sensitive pair 
of phones are used in conjunction with it, 
such as the Baldwin amplifying type or 
Brown phones. Calling on the phonograph 
once more, we see at Fig. 5, how a friend 
of the writer's successfully built his own 
duplex horn for use with a radio head set, 
the chamber at the base of the horn being 
formed of a wax phonograph record of 
the cylinder type, some of these generally 
being available from the attic storeroom. 
Of course this chamber, which joins the! 
amplifying horn with the two receivers, 
may be formed of a piece of pipe, the 
heavier the better. A piece of water pipe, 


for example, would serve the purpose very | 


well, and after cutting off a piece of the 
right length, only a single hole has to Бе 
drilled in the centre of one side, and the; 
large horn fitted tightly into it by soldering 
or otherwise. If the phonograph record is 
used, the length will usually be found 
right for the average run of head phone 
sets and a felt or rubber gasket may be 
used between the receiver and the end of 
the record shell at either end. The joint 
between the horn and the record should be 
made thoroly air-tight by melting sealing 
or other wax around it. | 


Relaying Radio Music | 


It is frequently desirable to relay a part 
or all of the radiophone music or concert to 
another floor or room. The diagram at 
Fig. 6 shows how a loud-talking telephone 
circuit can be rigged up in conjunction 
with the radio receiver, a microphone be- 
ing placed tightly against the radio re- 
ceiver or one of a pair, which microphone 
is connected with four to six dry cells and 
a four to five ohm loud-speaking telephone 
receiver fitted with a horn. Ordinary bell 
wire may be used for the circuit between 
the microphone and the telephone receiver, 
but No. 14 wire is better if the run is of 
any considerable length. 

There is at present on the market an 
ingenious loud-talker which is composed 
simply of a copper plated steel cone about 
ten inches in diameter and ten inches deep. 
Supported on a metal strip across the 
mouth of the cone is a receiver cap facing 
the exact centre of the cone, which is 


CREMONA VIOLIN SHOP) adapted to fit a Baldwin or other radio 
Chicago 
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Mail the coupon below and we will ship you, prepaid 
for five days’ examination, the greatest set of electrica. 
instruction books ever published— 


A Complete Electrical Library 
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illustrations with scores of tables, charts, diagrams, 
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of Direct Current’’ and ''Electric House Wiring," thus 
giving you a complete Library and Training Course in 
every branch of electricity. 

These great electrical instruction books have been ap- 
proved and adopted by high schools, vocational, manual 
training and continuation schools. Books measure 
Ux 10 inches, and are bound in red cloth, gold em- 
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THIS FOR 


Edited by 
Joseph Н. Kraus 


Don't Lose Your Rights 


Before disclosing your invention to any- 





In this Department we publish such matter as is of interest to inventors and particularly one send for blank form “Evidence of 
to those who are in doubt as to certain Patent Phases. Regular inquiries addrest to ‘‘Patent Ad- Conception” to be signed and witnessed. 
vice" cannot be answered by mail free of charge. Such inquiries are publisht here for the bene- A sample form together with printed in- 
fit of all readers. If the idea is thought to be of importance, we make it a rule not to divulge all structions will show gun just how to work 
details, in order to protect the inventor as far as it is possible to do so. up your evidence and establish your rights 

Should advice be desired by mail a nominal charge of $1.00 is made for each question, before filing application for patent. As 


Sketches and descriptions must be clear and explicit. Only one side of sheet should be written on. registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 








Deaf Phone шде, He rregue sts a patent ie and asks reasonable. The form “Evidence of Con- 
whether ^ know of any div 2 7 i , i i б 
(567) А. Е. Katke, St. Paul, Minnesota, asks be interested ЧЫ fane nthe. Meviec- s (Content x oes cl pras eee gei ot ages Res 
us if we do not think it a good idea to develop and model). > Á j Sent ч И. те Ре Ask for them,—a post 
a telephone receiver small enough to be intro- A. There have been a great many patents card I 25% ў ' T 
| duced into the ear for deaf or partially deaf on turbines issued recently particularly of the x 
| people. combustion types. "These turbines, with perhaps 


| A. You have evidently never heard of the the exception of the Tesla gasoline turbine, have 
thermophone, This solves the problem which you been far from efficient and, we doubt very much 
have advanced. Тһе instrument is already on jf you have built or designed your turbine so 
the market; name and address will be forwarded аз to bring up the efficiency to the point even 
upon receipt of stamped and addrest envelope. equaling the regular exploding style of gas 








It is small enough to fit inside the ear. engine, now using the reciprocating piston ar- 255 OURAY BLDG. 
rangement, Ne regret to state that we know WASHINGTON, D. © ston” 
of no individual or concern who would е “Originators of form Evidence of Conception 

Auto Lock willing to finance your idea, and frankly, we : 





(568) B. J. Kline, New Haven, Connecticut, would hesitate at advising a patent upon any 
submits a sketch of an automobile lock which form of gasoline turbine in that, in. our opinion, 
will permit the machine to travel one to two few, if any will ever see the light of a success- 
hundred feet before locking. He asks our ad. ful market. 
vice еше ad т financia влеге A i - 

А. he idea of ап auto-theft prevention de- ; + ge 
vice which you have advanced is quite novel, Spring Binding Post 


: 3 Terp 
and we would advise you to have a search (573) John S. Ball, Chicago, Ill, enters а ar | [2 NA 


made in the Patent Office ‘files with a view to description of a spring binding post, and re- 

subsequent patent developments, You will find quests patent advice on the same. 

it rather difficult to place this device upon the A. Regarding the push button binding post, 
market, however, md we would most assuredly we would advise that this idea is very old 
advise that you attempt to get the necessary indeed. The push button binding post has 
financial assistance before further developments been on the market for some 15 years or more. 


Nu 


TO THE MAN WITH 








are considered. This binding post is much inferior to other 
NM. styles now found upon the market, particularly AN IDEA 
Pet-Cock K for radio work where all connections must be : 
et" Voc ey _ extremely tight. | I offer a comprehensive, ех- 
(569) John Kangas, Ely, Minnesota, submits a= erienced, efficient service for 
a sketch of a wire m for turning off pet-cocks 4 А bi , Ж 
located in inaccessible places in automobiles. _ Automatic Tank Switch he prompt, legal protection and 
„Афон а devis as уой эшет for tuming (s74) qp L, B., Middlesboro, Kentucky, sub | fm the development of his proposi- 
differene forma that we believe the idea is too MS а sketch of an automatic compressed air tion. E 
Не ША Би nilatve for a patent tank switch. He requests our patent advice. _ Send sketch, or model and descrip- 
Nevertheless, if you feel ЖЫ ылри DR- can A. Your device is quite ingenious, and tion, for advice as to cost, search 
establish а good те: for the tool yond if although we frankly cannot advise a patent upon through prior United States patents, 
A ill not oes th НЕР such a patent would the system, it would perhaps be worth your etc. reliminary advice gladly fur- 
pee Lais petat uld : з IA. P the b a while to have a search made, patenting the nished without charge. 
cost, a pa wo POUCOS гусли ERE: E system later if you have clear claims. My experience and familiarity with 
manner, There are a great many automatic switches various arts frequently enable me to 
which function in a similar manner, although accurately advise clients as to prob- 
Variable Speed Transmission perhaps not constructed as illustrated by you. ™ able patentability before they go to 


any. expense. 


(570) Frank  Kreimer, Marshall, Illinois, ooklet of valuable information 


asks: “Do you think there is a market for a А ME and form roperly di i 
variable speed transmission device which I have Tooth Brush and Paste Container your fom PA Là OM: aclosing 
денш = бы i (575) Таан A. Acevedo, Pita Alta; СЫ» today. 
А еге are so many variable speed trans- submits an idea of a tooth brush in the handle 

mission devices on the market at the present of which is a paste tube, and sends two patents RICHARD B. OWEN, Patent Lawyer 
time that we doubt whether the transmission which have already been granted to others 164 Owen Building, Washington, D. C. 
device you have designed could ever find a which resemble his suggestion closely. Не 2276-8 Woolworth Bldg., New York City 
ready sale, but in view of the fact that details writes, “In view of {һе patents already - : EZ = es 


regarding the construction of such a variable granted, do you think I can secure а broad 
speed transmission has been omitted from your patent on my system?” 
Telephone Message Recorder 


communication to us we are unable to give 

you definite counsel. 

м0) William H. Knapp, Mator — TRADE-MARKS 
Michigan, enters a drawing of a phonographic bd B 

reconding device to be used. in conjunction with AND 

a telephone so that should anyone call while | COPYRIGĦHTS 


the parties are out the message is recorded on 
the phonograph. At the end of the dictation 


e We c Um anything vastly different Before disclosing an invention, the inventor should write 
in your idea from other ideas along the same || for our blank form, “RECORD OF INVENTION." This should be 


lines. Up to the present time no very efficient 


lines. р to the present time no very ecient || signed and witnessed and if returned to us together with model or 


matically release a phonograph record the instant еа Ф . • ss 
а person starts talking: sketch and description of the invention we will give our opinion as 


hen it comes to making attachments to the || to its patentable nature. Electrical cases a specialty. 


telephonic service, we beli ł ill : 
with great difficulties, as the telephone companies Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 





do not allow any attachments to their phones sent Free on request. Highest References Prompt Attention ‘Reasonable Terms 
unless these considerably increase the efficiency EXE 
of the phone service. t із obvious iar your arumnuruermtnmummenemmmmmemrmemimmammmmimmminmimmumimmm: FREE COUPON mimis mere emm 
scheme will not do so. herefore, you wil 
immediately meet the opposition heretofore sug- VICTOR J. EVANS & CO., Patent Attorneys 
gested. Your idea has not been developed fully Chicago Offices: Pittsburgh Offices: Philadelphia, Offices: San Francisco Offices: 
enough by you to warrant further proccedings. 1114 Tacoma Bldg. 514 Empire Bldg. 714-715 Liberty Bldg. Hobart Bldg. 
— New York Offices: 1001 Woolworth Bldg. 
Gasoline Turbine MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 


(572) W. J. Bingham St. Paul, Minn., Address 
claims he hasudesigned. a new exploding . gas 
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ACHINISTS, tool makers, 
pattern makers, engineers, 
firemen, railroad men—ALL me- 
chanics, office men and salesmen 
handling mechanical matters need 
the І. С. S. Mechanics’ Handbook. 
A few of the subjects treated are: 
Weights and Measures; easily 
understood Mathematics. Formula. 
Mensuratlon. Belting; Hydro- 
mechanics, Strength of Materials. 
Boiler Design; Care and Inspec- 
tion of Boilers; Horsepower of 
Boilers; Chimneys Exhaust Heat- 
ing; Machine Design; Horsepower 
of Engines, Boilers and Pumps. 
The Slide Valve; Belt Pulleys; 
Rope Belting; Cylinders and Steam Chests. 
Electricity. Currents; Wiring; Dynamos and 
Meters; Batteries; Cable Testing. Compass 
Surveying; Curves; Leveling; Calculation 


illustrations 





of Earthwork, Trackwork, ete. 
Just mail this advertisement with a dollar bill 


and your name and address and this 330-page 
Mechanics’ Handbook will come to you by return 
mall, You run no risk! Money back if desired! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6232-B, Scranton, Penna, 


CAN YOU 


think of a simple, practical idea 
that will fill one of the many re- 
qe we have on filefor new inven- 
tions? It may meana fortune for you. 
Thousands of thingsare needed Ricut 
Now. Your brainscan help. Send to- 
day for our great new book—*'Inven« 
tions and Trade Marks, Their 
Protection and Exploitation” 
end learn more about making 
money from ideae than you ever 
knew before. It tells many 
thinge that are wanted, 


toO. A postal will do— 
It is free. 
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Advice free. 
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225 Patent Dept., 
WASHINGTON, D. C. 


PATENTS 
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75 years of experience, efficient service, and fair dealing as- 
sures fullest value and protection to the applicant. The 
Scientific American should be read by all inventors. 
MUNN & CO., 622 Woolworth Bidg., N. Y. 
Tower Bide., Chicago, Ш. 
Scientific American Bldg., Washington, D. C. 
Hobart Bidg., 582 Market St., San Francisco, Cal. 


PATENTS Secured 


Prompt service. Avoid dangerous delays. Send 
for our “Record of Invention" form and Free Book 
telling How to Obtain a Patent. Send sketch or 
model for examination. Preliminary advice without 
charge. Highest References. Write TODAY. 


J. L. JACKSON & CO. 
301 Ouray Bldg., Washington, D. C. 
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A. We have carefully checked over the two 
ЕЗ you have forwarded us, and altho we 
elieve it possible that you could obtain a 
patent upon your device, we doubt very much 
whether this will be basic enough to warrant 
manufacture of the tooth brush. 

The claims of the McCain patent, No. 967,- 
413, are very broad indeed, and claim No. 1 
practically covers the idea advanced by you, 
with the exception of the fact that he uses a 
roller to compress the paste tube. A ball could 
of course be termed a roller, by stretching the 
word. We do not see that your idea is a 
very radical improvement over the other ideas, 
and the resemblance is so great that we would 
hesitate at advising a patent. 


Idea for a Badge 


(576) Brian Bray, Pukekohe, New Zealand, 
suggests that some concern manufacture badges 
in the form of the Statue of Liberty, which 
should have a great sale in patriotic America. 
He asks whether he can secure a patent on 
the idea. 

A. This idea is not by any means new. As 
a matter of fact, badges very cheap and 
made out of lead, exactly as described by you, 
were offered as prizes in candy prize boxes, 
which may be secured from a local candy store 
at one cent, the candy included. These badges 
are very common here in America, and we 
frankly do not believe that you could possibly 
patent the idea, as the Statue of Liberty adorns 
our homes today in hundreds of different forms; 
ink wells, fountain pens, ash receptacles, and 
mimic flashlight statues with a switch in the 
base and flashlight bulb in the hand. These 
in still larger torms adorn milady’s boudoir, 


and in fact thousands of other places. 
Automobile Friction Drive 
(577) Arnold Blankenburg, Rockville, Conn., 


submits a cone friction transmission 
varying speed by changing one lever. 
А. Although your gearless transmission is 
ractical, there is a much better transmission 
ound in the Kelsey car. This car is built in 
Newark, N. J In vour particular contrivance, 
there is very little possibility of neutral and 
reverse actions. In the Kelsey car, neutral 
and reverse are obtained by very simple action. 
See description of this car in the next issue, 


system 


Chimney Flue Turbine 


(578) David Arkin, Brooklyn, N. Y., sub- 
mits two ideas. The first is a turbine set into 
the flue of a chimney used to drive a generator; 
the second is a fluted phonograph record which 
is to be revolved and tunes played by shifting 
the position of a reed touching the record. 

Your first idea is absolutely worthless, 
and any attempt to produce a turbine operated 
by heated air from a furnace, aufomatically cuts 
down the draft and causes the fire to lack in 
vigor, preventing at the same time absolute 
consumption of fuel. 

The second would undoubtedly sell very well 
as a novelty, but marking a disk diametrically 
will not serve the purpose, in that each different 
note has а distinct number of vibrations per 
second, which vibrations are not multiples of 
each other. By changing the position of the 
hands, music could undoubtedly be played even 
on your contrivance which would be passably 
fair. We would advise that the device be made 
of rather heavy metal with a reed in the end 
of a wooden horn to serve the purpose of the 
vibrating member. The idea is quite favorable, 
and we suggest that you have a search made. 


Railroad Crossing Gate 


(579) George Auringer, New Rockford, N. 
D., submits a sketch of a pivoted railroad cross- 
ing gate and requests our opinion. 


We do not advise a patent upon your 
railroad crossing gate because it is far from 
efficient; besides, it obstructs the road соп- 
siderably. There are many more favorable de- 
vices upon the market. 


Many have been patented, which railroad 
companies would not consider. What is desired 
in railroad crossing gates is one which is im- 
enetrable, which will absolutely stop automo- 
| РУ and pedestrians from passing the gate 
when the same is set against them, and yet will 
permit any vehicle upon the tracks to travel 
easily to the opposite side. This gate must not 
be expensive, preferably operated automatically, 
and must not in any way obstruct or interfere 
with public highways. 


Storm Window Fastener 


(580) Martin Anderson, Stockholm, Maine, 
enters a drawing of an elaborate hook fastener 
for storm windows, claiming that the windows 
may be opened at any time or removed at will. 

If you had built the storm window 
fasteners according to the specifications you 
have forwarded us, you would have found that 
they did not function, as described. And when 


you start to change these window fasteners 
sufficiently, they will conform with ordinary 
hooks, 


We do not see any advantage which this win- 


dow fastener may have over the hook and 
eye. In addition, you would have to make 
some provision for fastening the top of the 


storm windows so as to permit of their opening. 
This would have to be a hinge or a hinge-like 
cor struct on 











Inventors 


in all cities and many towns in the United 
States and Canada have secured patents through 
us, We secure patents in neglected and 
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common mortal if you can feel the same in- 















Engaged in Patent Soliciting ех- 
clusively since 1875, we have procured 
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Send us a model drawing or a photo 
with description of invention, remit $5.00 
for search in U. 8. Patent Office to find if 
patentable. 


Our booklet on patent protection at home and 
abroad sent free. Write M or come to us. 


| C. A. SNOW & CO. 


Patent Attorneys since 1875 
PERRY | 710 8th St., Opp. North Front of U. S. Patent Office 
WASHINGTON, D. C. 


PATENTS 
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Record your invention. Send for free “Record of 
Invention” form and free INVENTORS’ HAND- 


BOOK. Send sketch or model for Tree opinion E 
to patent ability. Prompt and reliable service. 


G.E.FEENEY & CO. 
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~ MR. INVENTOR 


WE can develop that IDEA and build that 
MODEL for you. Consult us—with our staff of 
engineers, and thoroughly equipped experimental 
shops, we can develop any invention into а commerris! 
proposition, whether mechanical, electrical or automotive 
p.Simplify and perfect it, and MAKE IT WORK. 
Designing, building and a 

on automatic labor saving mac! a 
from sketches or specifications, "Ali 
lute secrecy guaranteed. 


27-42. 


abso. 


ELK MFG. 00., Inc. 
1926 Broadway New York 


ATENTS 
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Send model ог sketch and description for our opinion 


Bi ste patentable nature. 


RANDOLPH & CO. 
Dept. 172 Washington, D. С, 
PATENTS—TRADEMARKS 


Thirty-five years’ experience. Send model 
sketch for opinion as to patentability. Free 
or “Inventors Guide." Highest references 
and personal attention assure best results. 


FRANKLIN H. HOUGH 
520 Washington Loan &Trust Bldg., Washington, D.C. 
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(Continued from page 1174) 
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Another New 
Starrett 


Tool 


— T-Handle 
Tap Wrench 
No. 93 


An exceptionally handy tool. Although especially de- 
signed for holding taps to be turned by hand, it will 
be found exceedingly convenient for holding drills, 
reamers and many other small tools. 


Special clamping construction insures firm holding of 
tool gripped. A centered body permits this wrench to 
be wc on lathe centers or drilling machine to start 

х Е the tap straight. Heat-treated iaws апа clamping nuts 
centre line, and two holes were drilled 


; À bility. 5 
thru it about four inches apart off centres. guarantee dura . 
These holes, about one fich in diameter, You'll find this new No. 93 T-Handle Tap Wrench—like all 
have two horns about three inches long Starrett Tools—thoroughly practical, dependable and durable. 
fitted into them, the horns being of metal It's a tool you will want to keep handy. 


or fibre, and slightly expanding at their Ask your hardware man to show it to you, with other new Star- 
outer ends. Each receiver of a head set rett Tools illustrated and described in our special Supplement 
was then secured over the respective holes to Starrett Catalog No. 22 LE. Write for a copy of this Supple- 
and Mr. Brown states that with four ment—and, if you haven't a copy of the Starrett Catalog No. 


audions and using an indoor aerial, com- 
S : ` , t equest. 
prising simply a few wires stretched across 22LE, ask for that too. Both free on reques 


the room from the picture molding on one 
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receiver. Mr. Howard Brown, the artist, 
who paints the handsome covers for Sci- 
ENCE AND INVENTION, is a “radio-bug,” 
and he has constructed a very satisfying 
loud-speaker on this principle, using instead 
of the metal cone a wooden chopping bowl 
which can be purchased at any kitchen 
utensils store. 

Mr. Brown thoroly sandpapered the in- 
side of the wooden bowl, which measured 
about twelve inches in diameter and five 
inches in depth, until it was as smooth as 
he could get it, and it then received several 
coats of varnish. Each coat of varnish 
was rubbed down with pumice stone and 
oil, so as to be thoroly smooth before the 
next coat was applied. Each coat of var- 
nish or shellac should be thoroly dry before 
applying the next one, the final coat should 
be as hard and dry as possible, even if it 
has to be baked in an oven, in order to 
reflect the sound waves efficiently. A thin 
piece of wood or a metal strip was then 
mounted across the bowl exactly on the 














side of the room to that on the other side, THE L. S. STARRETT CO 
he fills his studio with music, loud, clear The World's Greatest Toolmakers 

and thoroly satisfying to everyone who has Manufacturers of Hack Saws Unexcelled 
heard it. ATHOL, MASS. 








A wooden chopping bowl is very excellent 
material to make this reflector from, as 
will be evident from the foregoing theory 
of acoustic horns as discussed by Prof. 
Miller and Mr. Blackwell, the cost being 
so small that every radio-bug can procure 
one, but in a rank emergency and where it 
simply is not available for one reason or 
another, a tin, or better still, an agateware | 
or enamel wash basin will fill the bill in| 
pretty good fashion. It is a simple matter 
also to try out a porcelain wash bowl, and 
this is of a pretty good size and of a dif- 
ferent curvature also. They are certainly 
solid and firm, and if there is a harder 
and smoother reflecting surface than glazed 
porcelain, we would like to hear of it. 
If you try this porcelain wash bowl stunt 
out and it works as well as we think it 
will, just drop us a line and tell us about 
it, but “make it snappy,” as they used to 
say in France, for we have been receiving 
about 400 radio letters a day recently. 


Why Good Dancers Are Popular 


ARTHUR MURRAY, AMERICA’S GREATEST DANCING 
TEACHER, INVENTS REMARKABLE METHOD THAT 
TEACHES YOU TO BE A GOOD DANCER IN A 
FEW HOURS AT HOME—AT VERY LITTLE COST! 





enables anyone to become an accomplished dancer quickly, easily—and at very 
little cost—right in the privacy of your own home. No music or partner is 
necessary. 60,000 have learned to dance by mail. You can learn the Fox 
Trot, Conversation Walk, Waltz, One Step and all the newest dances at home 
in a few hours’ time better than from a personal teacher, and at a fraction 
of the cost. 


FREE DANCING LESSON 


To show you how quickly and easily you can learn to dance by Arthur 
Murray’s remarkable new method, a lesson in Fox Trot will be sent (in plain 
cover) to you. Lesson also tells the Secret of Leading, How to Gain Con- 
fidence, and Correct BERET eer Lar 
Dancing Position. [— — — — — — — — — — 

You can surprise | ARTHUR MURRAY, Studio 151, 290 B'way, N. Y. 


all your friends by h me th dances quickly, send me your 
becoming a cont. | p Te prove zou can teach me the new dances quickly. send me your 








LITTLE PLANET DISCOVERED 


Dr. Hartmann, Director of the La Plata 
Observatory, Buenos Aires, S. A, says 
that the orbit of the little planet he dis- 
covered on Nov. 4, in the constellation 
of Cetus lies between the orbits of the 
planets Jupiter and Mars. The orbit is 
elliptical and is covered in five years and 
seven months. It has the considerable 
eccentricity of 0.272. 

The little world may be observed from 
the end of this year until the Fall of 1923 
in a very northern position, most favorable 
for observation from the northern hemi- 
sphere. 


e for our free 
esson ay! For 
mailing. enclose | PRINT NAME 


ARTHUR MURRAY 
Studio 151 
290 Broadway, М. Y. | CITY AND STATE 


RADIO CLUB PINS 


Radio Clubs Everywhere have a 
special club pin oo) make: mem m 
EE ааа dee globe is pee D p ki S pages showing designs 
at: barely twenty-five kilometers (about of. Radio, Senool and. Fraternal, pits 
й Я B rings сег. 
fifteen and а half miles), as its brilliancy = rr i SAC eS pes 
taken at the last 'observation appeared #0 || 7741 south Ave. Rochester, N. Y. 


be of the fifteenth magnitude. 
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Te the piano’s noblest form—the grand 

—Krakauer Bros. have brought more 
than 50 years of experience. Whether 
you choose the dainty small grand or the 
magnificent reproducing model, your pur- 
chase will fulfil the promise of lasting 
satisfaction. 
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Catalog of upright, grand, player and 
reproducing pianos on request 
KRAKAUER BROS., 


213 CYPRESS AVE. NEW YORK 
N. Y. City Retail Warerooms: 116 W. 44th St. 
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LONG / 99 CENTS 


ACHROMATIC TELESCOPE MADE UPON NEW SCIENTIFIC PRINCIPLES. 
Positively such a good Telescope was never sold for this price before. Eastern Tele 

made by one of the largest manufacturers of telescopes in Жене; we control entire productions 
measure closed 8 inches and open over 2% feet in 4 sections. They are nicely brass bound, with 
scientifically ground lenses. Guaranteed by the maker. Every sojourner In the country or at the 
seaside resorts should certainly secure one of these instruments, and no farmer should be without 
one. The scenery just now 1s beautiful. A Telescope will aid you in taking views. Objects are 
brought to view with astonishing clearness. Sent by mail or express, safely packed, prepaid, for 
only 99 cents. Our new Catalogue of Watches, etc., sent with each order. is is a grand offer 
and you should not miss it. We warrant each telescope just as represented or money refunded, 


Send 99 cents today. To dealers 6 for Four Dollars, 
EASTERN NOVELTY CO., DEPT. 67, 172 Е. 93d STREET, NEW YORK. 









Brand new, absolutely first cord tires. Guaranteed 8,000 

miles and adjusted at the list price on that guarantee. The 

prices below include a brand new United States Tube. 
30х3 -$ 9. $18.10 33х44 $215 


CHARLES TIRE CORP. Dept. 584 2824 Wabash Avenue, Chicago 
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(Continued from page 1115) 
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High іп the air he could see huge fleets 
of airboats—HIS company's airboats— 
mammoth beyond Wright's wildest dreams 
—speeding meteor-like in all directions. 
He saw distance annihilated—the world's 
barriers broken down! He saw railroads 
and steamship lines falling into disuse. 
His puffy hand clenched itself, as tho in 
its merciless grip, he was already crushing 
his business rivals who still manufactured 
the old style planes. He sensed the power 
that would be his—ELIAS CRAIG'S— 
could his company but corner this gigantic 
enterprise. But hold—what would the in- 
ventor demand as his share? Or, perhaps, 
his invention after all would prove a 
fizzle. 

“Slowly, slowly, old boy,” Craig said to 
himself, “you build air castles like а school 
child—but real or false, we must investi- 
gate this thing. If it should prove true 
and some other company should get control, 
we'd be forced to close our doors!” 

Now closing the doors of his large con- 
cern was the last thing Craig intended do- 
ing. In the first place the business was too 
profitable, and in the second place, his iron 
nature would not permit defeat, defeat to 
which he had so often forced smaller con- 
cerns by certain methods commonly known 
as "strong arm." For Craig's operations, 
altho they kept the letter of the law at 
least, were absolutely merciless in driving 
possible rivals to the wall. 

Craig's interest in such methods was emi- 
nently personal for he and his company's 
three other directors controlled all the 
stock. Starting with a few thousand dol- 
lars capital, he and his three partners had 
built up the present immense business. This 
was accomplished by means of an inven- 
tion—an automatic airplane stabilizer—to 
which the company owned the sole patent 
rights. Just where they had obtained the 
invention was never disclosed altho the 
public commonly supposed that Craig was 
the originator, a supposition, by the way, 
that Craig never denied. Now as he read 
the inventor's letter over he again smiled. 
Well, if they could get hold of an inven- 
tion like that, the public would have some- 
thing to talk about. 

og to the phone, Craig called up 
each of his three associates in turn, and 
requested them to attend a meeting at his 
office that evening on very important busi- 
ness. 

When the hour arrived, the president 
turned to the other directors and read the 
inventor's letter which, as can be imagined, 
caused quite a sensation. While some 
doubted if the inventor had really accom- 
plished what he claimed, they all agreed 
that the matter was of too much possible 
importance to neglect. Therefore, the fol- 
lowing evening the president's limousine 
containing the four men drove out to 77 
Oakhurst Avenue, the inventor's residence. 
The place was located near the outskirts 
of the city, and proved to be a modest 
dwelling of two and a half stories, located 
among some gloomy pines. 

Upon ringing the bell the door was 
opened by an elderly man apparently sixty- 
five or seventy years of age. He wore a 
flowing white beard and on his head was a 
close fitting skull cap. His piercing gray 
eyes surveyed the party, finally resting upon 

raig. 

r. Craig and associates, I presume? 
Step right in, gentlemen, I’ve been ex- 
pecting you,” he said. "My name's Norton.” 
Craig started—where had he heard that 
peculiar ringing voice before? But the 
memory eluded him and the inventor was 
speaking again. 

“You are all familiar with my letter, of 
course, and are anxious-to-see my—parden 
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Complete Receiving Set 
SPECIAL AT $1059 


1 pr. Murdock No. 56-2000 ohm phones $5.00 


100 ft. pure copper aerial wire - - 
2 pr. glazed cleat insulators - - - - - 
1 approved ground clamp - - - 
1 portable 600—meter receiv ing set and 
guaranteed crystal detector - - - 


Total - -- -- - 


SPECIAL AT $10.50 (limited ofen) 


We carry a fon | line of all the best Wireless Appa- 
ratus and par 


Genuine XX Grade Bakelite-Dilecto 
ег. 


any size to 

CABINETS 
Solid oak, waxed finish, size 18x7 - = 
oS Rea - - 
Size 7х7 = = з ee 
не еа Җор, ‘additional elm эе = ш 


Dealers, Send for Quotations 


SURACO Mica Grid Condenser .00025 
EU to nt standard grid leak base - 


AUDIOTRON 


Genuine Two Filament, with adapter, 
Special while they last - - - Тө 


Beacon Radio & Electric Со. 
246 Greenwich St., Tel. Barclay 3189, N. Y. C. 


EVERYTHING ABOUT 
WIRELESS 


panels, cut 





You cannot realize the fascinating work and 
big opportunities in the Radio Field. We have 
a wonderful course of lessons in wireless teleg- 


raphy and wireless telephony; the constructing of 

hone receiving and sending sets from the 
Pi to the ground in such a simple manner that 
any youngster or adult can understand. We include 
diagrams, how and what to buy—where, price, 
etc. All questions pertaining to radio will receive 
professional attention during the period of the 
course. 

The Course and Instructions only, $3.00. 


THE SIDBENEL RADIO INSTITUTE 


Inwood Station 
New York City 
New York 


Bea ‚ wireless udy at home in spare time. 
Get a „Wonderful oppor- 


tunity to get in on the ground 1 floor оі-а T&T growing 
profession. Easy, fascinating, pro! Я ~Write to today 
for full particulars, International Correspon= 


dence Schools," Box 6240-B "ranton, Pa 


füce. 
PAT ENT LAWYER 
McGill Bldg. 
Washington, D. C. 


Patents, Trade Marks, Copyrights, Palent Litigation 


boo! Inventors, “Protecting, Exploiting 
E Selling Inventions," sent upon request. 
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the natural pride—epoch-making invention. 
I have the model in my workshop upstairs. 
If you will kindly follow me," he said 
courteously, "I shall be pleased to give you 
a demonstration and explain such things 
as are necessary to the proper understand- 
ing of the value of my invention." Turn- 
ing abruptly, he led the way up several 
flights of stairs to the upper half story, 
and paused before a door. Unlocking this 
he switched on a shaded light in the cen- 
ter of the low-ceilinged room, and entered, 
eagerly followed by his guests. 

The single light that Norton had 


| switched on was so shaded that. it cast 


most of its illumination on a massive table 
beneath, leaving the rest of the room in 
comparative obscurity. Craig half uncon- 
sciously glanced around and was surprised 
at the extreme lowness of the ceiling, but 
quickly remembering that this was the 
upper half story of the house, and that 
therefore the ceiling must necessarily be 
low, he turned his eyes to the table. 

Resting on the table was a metallic cigar 
shaped object, looking for all the world like 
a submarine without a conning tower. It 
was about eight feet long and wide in pro- 
portion. 

"The model, gentlemen," said Norton, 
passing his hand caressingly over the shin- 
ing metal. “This is an exact representa- 
tion of the way I shall build my passenger 
airboat with the exception that on this 
model, the forward-driving apparatus is 
left out. However, with this boat I can 
show you the main principle—the annulling 
of gravity's effect. Please be seated 

The little party, afire with expectation, 
seated themselves about the table and 
watched the inventor intently. 

"You will notice," 
"the utter absence of cumbersome planes, 





also how the shape of the airboat is made 
to offer the least possible resistance to the 
air when traveling at high speeds." Here 
he paused and sliding back a cover in the 
top of the model, he reached inside and 
slightly moved a small lever across a dial. 
Withdrawing his hand, he watched the 
boat. 
amid a gasp of astonishment from the 
little circle of watchers, it arose as lightly 
and noiselessly as a balloon, and mounted 
steadily to a height of about three feet 
above the table and then remained there 
absolutely motionless. After the expres- 
sions of amazement had subsided a little, 
the inventor reached up and again touched 
the little lever. The boat settled grace- 
fully back to the table. 

"Now will two of you gentlemen kindly 
sit astride the machine?" 
His request was quickly complied with and 
he again slid back the metal door, this 
time shoving the lever far over on the dial. 
As easily and as silently as before the 
cigar-shaped object arose until the direc- 
tors' heads touched the ceiling. Norton then 
mounted a chair and reversing the lever 
gradually, the machine descended and came 
to rest on the table. The two men dis- 
mounted from their metal Pegasus, and 
Craig said, "Looks good, but now let's 
have a little explanation of just how your 
machine overcomes gravity. You know 
sometimes things are not what they seem,” 
this half sneeringly. 

Norton’s eyes flashed for an instant, but 
he said in a controlled voice, "You will 
find no trickery connected with my inven- 
tion, in fact," significantly, "I am sure be- 
fore the evening is over, you will be more 
than convinced of its genuineness!” He 
paused. Again Craig had a fleeting im- 
pression that he had somewhere heard this 
man speak before. But rack his brain as 
he would he couldn't remember the inci- 
dent. ` 

“You will pardon те,” Norton resumed, 
“if I digress a little, before I explain the 





really simple process by which I turn 
earth’s attraction, as it were, against itself, 
| thus leading to my most marvelous results. 





Norton continued, | 


For an instant it rested quietly, then | 


Norton asked. | 








HIGH SCHOOL 
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TWO YEARS 


You Want to Earn 

Big Money! 
And you will not be satisfied unless 
you earn steady promotion, But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion, 


Many business houses hire no men 
whose general "que i is not equal to a 
high school course. ause big 


business refuses to burden itself with men 


who are barred from promotion 
of elementary education, 


Can You Qualify for 
a Better Position? 


We have a plan whereby you can. We 
can give you a complete but simplified high 
school course in two years, giving you all 
the essentials that form the foundation of 
practical business. It will prepare you to 
hold your own where competition is keen 
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make up your mind to it and you will soon 
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success and big money. YOU CAN DO IT. 
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When Buying a Wireless Receiver 


Avoid later disappointment by making sure that the 
'phones you are buying with it are the right kind. It is 
well to keep in mind the fact that it is the phones that 
take the weak wireless signals or voices and convert 
them into audible sounds. "Phones that are not scien- 
tifically designed and carefully manufactured, waste 
part of the weak currents and thereby eut down the 
effective range of the receiving outfit they are used with. 


























Brandes Matched-Tone* Headsets will allow you to 
get the very best out of any outfit you buy. Look for 
the name of Brandes on the 'phones— protect yourself. 











Specialists in 'phone manufacture 
since 1908. Send 5 cents for catalog E 










Dealers: We have a lively plan of co-operation 


C. BRANDES, Inc. 
Room 714, 237 Lafayette Street, New York, N. Y. 


Member Radio Section Associated Manufacturers of 
Electrical Supplies 


more Mark Reg. U. S. Pat. Office. 


Type CV Crystal Receiving Set 
















Matched-Tone 
HEADSETS 


$25.00 


Beyond doubt the most advanced type of crystal set on the market for the clear and efficient reception 


of radio speech and music and telephone reception. Wave length range, 700 m 

We caution the public unfamiliar with radio to be careful about шее pt inefficient and poorly 
constructed crystal sets that are beginning to flood the market. We are the oldest dealers in America selling 
complete everything in radio. Established 1908. 

In tests with this set thé radio telephone station at Detroit (60 miles distant) was heard in Toledo 
with the greatest clearness and sweetness. Ideal set for persons residing within range of powerful radio 
stations in New York City, Springfleld, Mass.; Pittsburgh, 
Chicago and Detroit, where wonderful eoncerts are broad- 
casted every evening. 


Exclusive features of these sets 


Tuning extremely selective. With type CV we use 
Duck's superselectve Variometer and high-class panel con- 
denser. yith type € we use Duck's superselective Vario- 
coupler and panel condenser. Each type has its adherents. 
Same type of tuner and condenser as on our $100.00 sets. 

Another exclusive feature is the binding post for add- 
ing vacuum tube detector and amplifiers, thereby greatly 
increasing the range and avoiding discarding the set if 
these instruments are desired, 

Grained formica panel 8x64x% inches. 3-inch dials. 
Crystal detector our best type. Murdock 2000-ohm receivers 
supplied as standard,  Holzer-Cabot $3.75 
extra. 

Complete instructions for setting up and operating. Any child can operate them. No battery or power 
necessary. Everything gay icr! хе antenna material. 

CV crystal receiving set as described.................. $25.00 
Туре GV отуза receiving set as dewcribed, hinged cabinet 
Type Мс ен tal receiving set as described. . 
yv б: C erystal receiving set as described, 





$8.00 receivers, 


e$.75 
If Holzer-Cabot $8.00 head sets d: 
Material for a 50-foot 2-wire antenna. 
Material for a 50-foot 4-wire antenna. 


THE WILLIAM B. DUCK COMPANY 
230-232 SUPERIOR STREET  - TOLEDO, OHIO 








Wireless Course in 20 Lessons ESTE с ЈАВИ SECON: E:S. 
A Course that tells you everything you want to know about ‘‘Wireless,’’ starting off in lesson No. 1 by 
explaining, the Principles of Electricity. By simple, easy stages, this wonderful Course takes you into 
''Wireless'" by the use of such simple language so skilfully used that of necessity you must understand every 
word. There is a whole lesson devoted to the Theory and Mathematics of this epoch making subject. The last 
lesson is devoted to a history of Wireless. 
This Course has been considerably revised in order that it meet some of the many important changes 
Much valuable data and 
This comprises the theory of the Tube as a 


which have occurred in Radio Telegraphy and Telephony within recent years. 
illustrations concerning the Vacuum Tube has been added. 
detector and as an amplifier, and in addition has been included modern amplification circuits of practical 


worth. Incidentally, space has also been devoted to the development of the Radio Com pase as operated and 
controlled by the Т nited States Navy with its consequent great aid to present-day navigation. 

ze of book is 7 x 10% in., 160 pages, 350 illustrations, 30 tables. 
Cloth "bound in Vellum de Luxe, stiff covers, hand-sewed, gold stamped. 


THE EXPERIMENTER PUBLISHING CO., Inc., 233-236 Fulton St., New York 








1 Craig thought concealed 
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It is necessary for your proper understand- 
ing of the subject" he said with what 
sarcasm, "to re- 
count a little personal history which P 
pened twenty-five weary years ago," 
paused bitterly. 

À “At that time I was a young. 
thirty-five years, working as а me 
a factory which imanufactured airp! 
pellers. I was happy and ted | 
work. I had a loving wife and 
boy to keep me cheered up and 
the world looked rosy. ortunt 
to favor me, when one day I got: 
a much needed invention on ar 
which I was sure would Бе 
Wishing to be sure of the val 
idea I consulted with four of my 
mechanics who, I had eas 
lieve, were honest faithful friend: 
Norton looked keenly at his 
squirmed uneasily beneath his glane 
continued, “They readily saw th 
tance of my idea and urged me rong]: 
go ahead with my plans. Little c 
pect that very evening 
planned not only to rob me o 
tion, but to put me forever ot 
as well" At the telling of th 
brance, Norton's eyes grew 80 
threatening. A cold sensation 
the base of Craig's spine and 
ward. That voice was 
at his brain. Wilfully 
began to awake—he alf 
at his colleagues and saw th t 
were looking questioningly at him. 
this man be——? but no, that w 
absurd, a mere coincidence. "A : 
speaking again. 

"It was the old, old sto: 
and the wolves. _ 

















of 
ed 


carried in my inside pocket. But 
you, not content with robbing me, 
must needs put m,» out of the way where 


| my future outcries against them could not 


be heard. So they took me down to the 
factory, drugged as I was, clubbed the 
watchman into insensibility from behind, 
and left me before the company's safe with 
a kit of burglar's tools. presume they 
then notified the police, for there they came 
and found me struggling to get up. They 
arrested me and with all that circumstan- 
tial evidence against me, I was sent to 
prison for ten years." 

The effect of Norton's story upon his 
auditors was startling. The blood had 
slowly drained from the faces of all of 
them and they had risen to their feet with 
straining eyes. That voice was now only 
too familiar—“you are—you are—!” they 
murmured. 

“Jim Rodman, the man you heartlessly 
betrayed"—his voice rose—"the man you 
sent to prison for ten long weary years— 
leaving his wife and baby to die of priva- 
tion and shame, while you, you damnable 
slinking hypocrites, taking the fruits of my 
labors, made yourselves rich and power- 
ful! Look at me, an old man at sixty, 
broken with suffering and prison indigni- 
ties!" His voice broke with passion, but 
he resumed quickly, “Now, however, I've 
got you where I want you, damn you!” 

"Don't be too sure," said Craig, whose 
hardened nature had recovered from its 
temporary fear. He drew an automatic 
from his coat pocket. “Stand aside," he 
said, sneeringly, “I haven't time to listen 
to your yelps further!” He strode to the 
door and jerked it open, then stood petri- 
fied with amazement. Gone was the nar- 
row hallway—gone were the stairs—the 
room in which he stood, hung five thou- 
sand feet in midair, far above the чан 
moonlit streefs-of the city. Craig's е 
bulged with fear and unbelief. He ги 
them violently, thinking himself the victim, 
of a troubled dream, but no, it was reality 


(Continued on page 1182) 
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Fifty miles away is the broadcasting station. 


Making a Radio Loud Speaker 
of Your Phonograph 


“Paul Whiteman of the 


Palais Royal will now play the ‘ Sheik,’” says the announcer. And 
the strains of the “Sheik” ripple out through the ether. Couples 
dance to the music in scores of radio homes. 


The music comes from the phonograph, 
used solely as a loud-speaker. 


Anyone can couple the receiving set to 
a Victrola, Columbia or any other ma- 
chine and project broadcasted music 
right into the room. 


Here are the essentials: 


1. Type AD. Standard Antenna equip- 
ment comprising an unobstructive aerial 
erected out of doors or stretched across 
the room. Price, $7.50. 


2. Combined tumer, detector and ampli- 
fier circuit, Type RC. Price, $132.50. 
3. Attachment to the sound chamber 
of any talking machine, which magni- 
fies the sound and enables the phono- 
graph to project it into the room so 
that all can hear it. Type 307262. 
Price, $15.00. 

4. Storage battery for lighting fila- 
ments of Radiotrons. Type 3-LX-9.1. 
Price, $23.00. 


5. “B” battery for energizing the plates 
of Radiotrons. Type 2156. $3.00. 


See the R. C. Line at Your Nearest Dealer 


Козо Corporation 


233 Broadway, New York City 
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Every home and building is within reach of 
daily radio music by leading bands, orchestras 


With a receiving set and ampli- and singers and phonograph concerts. Complete 
fir; ther Bass MAGNAVOX re- outfit for receiving can be installed anywhere 
ны rede er ed for cost of ordinary phonograph. Attractively 
true to the original and in any finished to harmonize with furniture. Repro- 


volume desired. You yourself can 


operate it, easily, enjoy the fas- duces music received by wireless, loud and clear 
cination of wireless, receive music for dancing, entertainments, etc., also wireless 
асрн В pef prie: telephone conversations and messages. Anyone 
terala. veur fride эмин can operate it. Everyone can enjoy it. Ask 
structions free with each outfit. any radio dealer or mail coupon below. 


MAGNAVOX CO.,General Office, OAKLAND, CAL. 
New York Office: 370 7th Avenue, Penn. Terminal Bldg. 


Gentlemen: NGOs foes renee sh pre C deo re sane 


Please send me free 
folder, and name of Address 
nearest dealer where I 
may procure the Radio 
Magnavox, 5 ‘5 eins. 3 Wn Ev ied Ica es GRA EEO re RE ae 


OMCHARGE 


YOUR BATTERY 7° 
m дЫ! 


for A Nickle wi T WN 


A perfect rectifier at last, fully auto- 
matic and foolproof in every respect. It 
can be operated by anyone. 








4 


27“ "~ 





THE НОМСНАКСЕК А, 


connects to any alternating current socket, 
gives a taper charge—will fully charge any 
“A” battery overnight. It is self-polarizing. Connect your battery 
either way and it will always charge. Automatically disconnects battery 
when power is interrupted. Restarts charging when connections are re- 
stored. Adjustable for wave form, frequency and voltage. Contains only 
one moving and two wearing parts, lasting thousands of hours, replaceable as a unit for $1.00. 
The highest charging rate, greatest efficiency, and simplest of any rectifier selling for less than 
$100.00. Bulletin 628 proves it. Ask for your copy. 
Manufactured in sizes for charging three or six cell batteries from both alternating and direct 
current circuits. Cannot injure battery—will last 
=< a lifetime—approved by underwriters—satisfac- 
tion guaranteed. For sale by all radio, elec- 





Attention trical and; xd — me 
Motorists express prepaid for purchase price— 

Send for $18.50 e beanies 

Halietin 58, 

рата | THE AUTOMATIC ELECTRICAL 
it is to 

"Homchorge'" DEVICES CO. 

ber A 116 West Third Street CINCINNATI, OHIO 


Canadian Distributors: Powley & Moody, Ltd., Toronto 











E vanne marce ec 


| The Gravity Hing - 
(Continued from page 1180) 





amni 


anna 


жининин ашина 





HUMILLIME LIVE аии LA тва d 


—the room like Mahomet's Coffin hung 
suspended between Heaven and Earth. 

Ashen-faced, Craig turned and dropped 
into a chair, all the bluster taken out of 
him. "What infernal magic is this?" he 
whined. “Put me on earth again, Rodman, 
and ГЇЇ do anything, give you anything!” 

Norton, or Rodman rather, as we will 
now call him, surveyed Craig contemptu- 
ously, "Whine you cur, whine—just as I 
thot—like all traitors you are a coward at 
heart! Do you think that anything you 
could do now would erase those ten years 
of Hell from my memory! Can you offer 
me anything that would resurrect my 
darling wife and babe from the darkness 
of eternal sleep! No! No! You've had 
your fling—now you must pay—pa 
his voice shrilled and Craig shrank back 
as from a madman. 

"Oh, don't be afraid, I'm not going to 
kill you outright, you're going to be m 
guests for some time yet" Then wi 
mock politeness, "Pardon me, gentlemen, 
for not relieving your curiosity as to your 
present aerial location sooner. I am cer- 
tain yould like to know. You see this 
room you are in is really only the center 
section of my airboat, the ‘Gravity King.' " 
The men started. "Yes," resumed Rod- 
man, "I merely disguised it from the too 
curious gaze of passers-by. It was very 
simple. I tore the roof off the long nar- 
row room at the back of my house leaving 
the floor and walls intact. Within these 
protecting walls, my faithful assistant and 
myself gradually assembled the different 
sections of the ‘Gravity King.’ Conse- 
quently, instead of entering my workshop 
this evening, as you supposed, you entered 
my airboat. As you perceive this room is 
enclosed at each end by metal walls, be- 
yond these partitions is housed the ma- 
chinery for raising and lowering the 
‘Gravity King,’ and also for propulsion. 
While you were so interestedly watching 
the small model, my assistant was guiding 
our airship ‘high into the sky.' " i- 
tated, then called, “Oh, Harry!” . 

A door in the forward compartment 
opened and a young man stepped into the 
chamber and looked coldly at Craig and 
his party. Craig noticed that it was the 
young man who had brought him the in- 
ventor's letter, and he swore silently. 

"Is everything working all right, 
Harry?" Rodman asked. 

"Splendidly," said the other, "your in- 
structions are being carried out," this with 
a significant look at the inventor. 

"Good," said Rodman, and his assistant 
disappeared. : 

“These instructions, by the way,” con- 
tinued the inventor grimly, “may prove of 
interest to you, as they are concerning 
your future home.” He watched their 
faces. "Would you care to know where 
that is? Well, listen." 

“Far to the south of Tierra del Fuego, 
well within the antarctic circle, is a small 
island. It is well stocked with game and 
seafowl, but it is absolutely uninhabited, 
and is not even charted. As a peaceful 
place to rest from civilization’s strife, and 
to recuperate shattered nerves, it is unex- 
celled. This island, gentlemen,” in a mock- 
ing tone, “you will grow to love as the 
years roll by, for it is your future home.” 
Then sternly, “you have proven yourselves 
unfit for civilization, so civilization casts 
you out to the beasts where you belong.” 

“You devil,” ‘Craig shouted—“our busi- 
ness—our hótnes—we'll pay anything, but 
don't bury us alive on one of those God- 
forsaken antarctic islands!” ^ 


(Continued on page 1184). 
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HE Radio Specialty Co.—'*Rasco'" for short—is probably the most unique supply house in 
specialty of small orders, no order being too small to get immediate and prompt attention 

The reputation of this house was built upon service. Ask any of your acquaintances what they think of Rasco goods, Rasco service, Rasco promptness!. 
of unsolicited testimonials on flle to prove that we serve the public best! 


"RASCO AAS IT!” 


the United States, 


Be sure to get our great catalogue, containing several hundred different parts, which is illustrated below. 


ORDER DIRECT FROM THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS 


1100 


“RASCO” AUDIO 
FREQUENCY 
TRANSFORMER 

We have compared many 
of the present transform- 
ers on the market but 
have finally decided upon 
a type that is the most 
efficient one we have seen 
so far. The best ampli- 
fying transformer із that 
in which the impedance 
of its primary is equal 
to or exceeds the impe- 
dance of the plate-to- 
filament circuit of the 
tube in which it is connected. 

We guarantee this transformer to equal any one on 
the market. 

No. 1100 “‘Rasco” Audio Frequency Transformer (net 
assembled) each prepai 





ANTENNA CONNECTOR 


This antenna connector is made 
entirely of aluminum, is light 
and will not rust. The only 
connector of its kind. The 4 
antenna wires go to the upper 
holes; the lower hole takes the 
lead-in. Don’t solder your 
aerial, don’t have loose con- 
nections. Dimensions 2” high, 
1%” wide, %” thick. 

No. 999, Connector, each. . $0.35 














6241 dia, is 1”, 
height is 838 
М”, hole 5/32”. The shank is %” high. 
No. 6241, Knob, each............... sees $0.08 
MARCONI K 


Has a central hole of 5/32” and seat to hold the 
screw, dia. is 1%”, height X". 








No. 838, Mareoni Knob, each.................. $0.15 
RASCO POSTS 
These are our very 
own patterns, from our 
own designs and look 
mighty handsome on 
any instrument. The 
top knobs are of com- 
202 201 position, the bottom (30 029 
parts brass nickel 
plated polish. 
No. 202 is nickel Plated at bot- 
tom part. 
'"Rasco" Binding Post, 8/32 
thread, each, $0.10; doz., $1.00. 
No. 202, Post, each, .....$0.08 


Nos. 650 and 651 made entirely 
in composition with a hexagonal 
brass nut in center. 
No. 650 has 8/32 machine screw. 
No. 651 has bottom wood screw. 
M ae Post each........ $0.08 
о. » Post, each........$0.08 
650 “ Dozen, each style..........$0.90 
BRASS NICKEL POSTS 
Binding Post, each....... e e dba eui Sie $0.05 


Binding Post, each...................$0.04 
ed and pol- 
ed. 


HIT 
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have been 
found the most popular. 
No. 1 X"xq", 6/32 thread, ea., $0.08; doz, 35c 
bur eg ^ high, М” dia, 6/32 thread, ea., $0.03; 
No. 3, 3/16" x 3/16", 4-36 thread, ea., $0.03; 
doz., 350. 
Met X" dia.; 3$" thick; stem 6/32, ea., $0.03V;; 


oz., 40c. 
No. 5, %” dia., 3/16" thick; stem 4-36, ea., $0.03/5; 








No. 029, 
No. 030, 





RASCO 

SWITCH 

POINTS 
Nickel plat- 


doz., 40e 
No. 6, 3/16" dia; 3/16" thick; stem 4-36, ea, 
Ye; doz., 400. 
No. 7, 3/16" dia.; %” thick; stem 4-36, ea., 
$0.03/2; doz., 40е. 


plete with nut, ea, $0.05; doz., 50c. 
No. 76, New style Switch Point, to be pressed into 
bakelite panels with forced flt. Wire is sol- 
dered to pin end. Head М”; dia, 1/16" thick, 
ea., $0.03/2; doz., 40е. 
No. 77, same as above, but head is М” dia x 3/16” 
thick, ea., $0.03 5, doz, 400. 


This business was originated with the 
purpose to 
who has small orders. ALL OF OUR 
ORDERS ARE SMALL and that is why 
yeur small order will never be sid 
tracked by us. 
yeu a life customer. 
above illustrations. 
yeu once.” ry 

ALL GOODS PREPAID. 


100 PARK PLACE. NEW YORK CITY „ы 
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BABY 


THE ВАЅСО 
DETECTOR 
In presenting this little De- 
lector, we feel sure that it 


fills a place never taken before 

by any small detector. It does 
1898 & variety of things and does 

them all well and better than 
many $5.00 detectors. The base is solid, black com- 
Position. Mounted on same is a nickel holder and 
binding post which holds a flutted hard rubber knob 
with its sliding rod member. 
The outstanding part of the Detector, ig the patented 
nickel detector cup and binding post. The knurled 
cap unscrews and you place the Galena Crystal in the 
cup, then replace the knurled cap and the galena 
crystal is held’ иеш The Ba pier in the cap 
exposes enough 0! е crys or ordinary purposes. 
No.1898,.Rasco Baby Galena Detector. Price, pre. 


ргераій............... $0.75 
PANEL SWITCH LEVER 





New style switch lever with 
lock fork. It is impossible for 
this lever not to make posi- 
tive contact at all times. The 
blade radius is 1%”. Blade 
is nickel plated and polished. 
Fork is phosphor bronze. The 
lock fork holds the screw (in 
which it rotates), securely. 
A loose contact is impossible. 

No. 200, Switch Lever, complete as illustrated. .$0.30 










———————— 


LITZ WIRE 


This wire is recognized as the only thing 

for winding coils for Radio instruments. 

Particularly recommended with our No, 

'843 Variocoupler Rotor, for vario-couplers, 

banked windings, etc. 

No. 323, Litz Wire, 20 No. 38 strands, 
823 


enameled double silk wire, per foot, $0.02; 
per 100 feet, $1.15 

No. 890, Litz Wire, 10 strands No. 38 
wire, per foot, $0.01; per 100 feet, $0.75. 
No. 891, Litz Wire, 16 cables of three 
НЕТ No. 38 wire, per foot, $0.03; per 100 feet, 








NOTE: This page contains only 
a few of our 300 specialties. 


PANEL KNOB 

This is a very distinctive knob 
and can be used on dials, panels, 
switches, condensers, etc. It is 
exceptional and well made, Dia. 
1 1/16"; height 11/16"; comes 
with 8/32" bushing. 

No. 815, Knob, each....... $0.18 


VARIOCOUPLER ROTOR 


This rotor is used by all up- 
to-date amateurs. Is accurately 
turned of hard wood and is 
used as а secondary coil. It 
takes any finish, either shellac 
or stain and can be drilled 
readily for any size hole. Large 
hole 2” dia. Width of spool is 
2". Total dia. 3%”. 
No. 343  Variocoupler Rotor, 
h +++ $0.7! 
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und. Lette olished mie Ord by name 
ground. TS are po! nick 
and number. = by д 
807 “Ph $0.08 
“Phones” ,....$0. 810 * 
809 "Aerial" ......$0.05 812 шпа s Е "es 
811 "Secondary" ..$0.05 814 * "$0.08 
BIS “Audion” ..... $0.05 866 “On” 111 1$0.05 
865 "Of" ......... $0.05 — 840 "Increase "Our. m 
839 “Increase rent" (Left) .$0.10 
rent (Right)..$0.10 834 ''Series'' Xa. 
818 "Nacuum 830 “Receiver” ``... ) 
шше 820 "2nd Step” ...: 
831, “Transmit $0.05 827 “Tickler” 
$2.9, 825 "Plate Vario. 70-05 
$0.05 meter” > 
eter ..$0.05 
.0.05 835 "B Ван $0.05 
$0.05 817 "Output" $0.05 
$0.05 824 “Primary 
$0.05 denser'' $0.05 
..$0.05 828 ‘Parallel’ $0.05 
837 “4+ —" ..$0.05 
$0.0 841 ''(Blank) ” (takes 
...$0.0 pen or pencil 
.$0.0 writing) ...... $0.05 


Price of all of our name plates in dozen lots, 50e, 
with the exception of the two ‘Increase Current” 





gremium 


DEALERS 


cater to the amateur 










A trial order will make 
Order from the 
“We can only stick 
us with a 50е order. 
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if not in the world to-day. 
for the simple reason that most of our orders are small. 
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This company makes a 
"Thousands 


BAKELITE PANELS 


We list below six panels, 
the sizes of which have 
been selected after care- 
fully checking up many 
dimensions of the most 
popular radio apparatus 
on the market. 

Note particularly that 





350-55 our prices are anywhere 
from 25 to 50% lower 
than those quoted by most other concerns. The reason 


is that we buy these panels in very large quantities, 
and we do not eut sheets to order. Remember always 
that when sheets are cut to order they cost you at 
least 50% more than our prices, because you must 


pay for the cutting and the necessary waste. 

Note also that we ship these panels prepaid. This 
alone amounts to a considerable saving. 

No. 350 6" x 12" x 3/16" thick, each....$1.90 
Ne. 351 6" x 18" x 3/16" Es wt ess 208 
Ne. 352 9" х 12" х 3/16" ~ * .... 8.00 
No. 353 12" х 18" x 3/16" “~ ЕЛУ Hn 

П 


No. 354 614” x 19%” x 3/16" ~ БТ: 
No. 355 6” х 7%” x 3/16" “ M сень 





“RASCO” LUBRICATED 
PANEL SWITCH 

A radio switch that has 
two nuts at the end is a 
monstrosity, for the reason 
that it will never stay put. 
Our patent spring fork 
holds the switch handle 
always under uniform ten- 1921 
sion, at the same time it 

insures the best contact possible New wiping con- 
tact, which covers every point of the switch point. 
Another new improvement is the lock fork, which can 
assume three different positions to accommodate the 
switch to various thicknesses of panels. 

No. 1921 ‘‘Rasco’’ Switch, as illustrated, each $0.50. 





KNOBS 






These knobs 
are favorites 
with all ex- 
e rimenters 

“a size 196 
both is: dia. 
1%”, 4451 


comes with 8/32 and 10/32 


bushing. 
Knob, each. . .$0.06 


No. 4451, 
No. 199 (screw length %”) 


m settore "зө otn 0. 





Knob, 


each 





NAVY KEY KNOB 

This navy key knob is now 
used on all standard wireless 
keys. It gives the right swing- 
ing mation and rests the fin- 
gers. It is a favorite with all 
advanced amateurs. Once used 
always used. The screw is 
8/32 and will fit all keys. 

No. 748, Key Knob, еасһ................ ее... $0.28 








THREADED BRASS ROD 

ae eee a We carry two styles, 6/32 
8032 and 8/32 thread. Only 6” 

lengths sold. No others. 

No. 8032, Threaded Brass Rod 8/32 thread, per 6” 
TONSA! РЕСОРИ: Va Fei eis e usd $0.08 
No. 6032, Threaded Brass Rod, 6/32 thread, per 6” 
length $0.06 





THE “RASCO” CATALOG 


CONTAINS 50 ^ 
VACUUM TUBE > - 
HOOK-UPS 
Complete hook-ups of 
all 
uum tube 
are given in clear 
diagrams with com- 
plete explanation. 
Just to name a few. 
—The V.T. as a de- 
tector and one-step 
amplifier; regenera- 
tive circuit; De For- 
est ultraudion; V.T. 
to receive undamped 
and spark signals; 
Armstrong circuits; 
one step radio fre- 
quency amplifler and 
detector; three stage 
audio-frequency am- 
plifier; short wave 
regenerative circuits; 
V.T. radio telephone; 
4-stage radio fre- 
quency amplifiers; 
radio and audio fre- 
quency amplifier, in- 
ductively coupled 
amplifier; Armstrong 
Superautodyne; radio 
frequency amplifier 
and crystal detector; 
etc., etc. The catalog contains 200 illustrations. On 
account of its great cost, it cannot be distributed 

free of charge. Mailed only upon receipt of 

The catalog contains 200 illustrations. Оп account of 
its great cost, it cannot be distributed free of charge. 
Mailed only upon receipt of 


15c in stamps or coin. 


“RASCO HAS IT." 
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The Omnigraph Automatic Transmitter 


will teach you either the wireless or Morse code—at home 
in half usual time and least possible expense. Connected 
with Buzzer or Sounder, it will send 
you thousands of messages at any 
speed you desire. Used by the U. S. 
Government and leading universities, 
colleges and radio schools. 

Three models—$14 to $30. Send for 
free catalog. 


OMNIGRAPH MFG. CO. 


26-L Cortlandt Street New York 


We also manufacture the Omnigraph Radio Receiving Set. A complete Vacuum Tube 
Set including Tube, pair of very sensitive phones, with head band and cord, safety switch, 
aerial wire, insulators, ground clamp. Completely wired. Enclosed in a portable mahogany 
finished cabinet, handsome enough for your parlor or living room. Price, $48.00. Sold 
with a moneyback guarantee, the same as its brother— The Omnigraph Transmitter. 















THE FOURTH EDITION OF THE 


CONSOLIDATED RADIO CALL BOOK 
Will be out on April 25 

Some of the special information contained in the new book: Radio rate sheet 
(charges to and from vessels, etc.); Cable rates; Table for finding cable charges to 
various points; Weather reports and hydrographic reports of the world; Time signal 
section of the world; American, French, British and Canadian radio compass stations; 
General information section; International abbreviations; High power radio stations of the world; 
Press schedules of spark stations. | 


EVERY NEW AMATEUR CALL IS LISTED 


Place your order now direct or write any reliable dealer 


Consolidated Radio Call Book Co., Inc, 98 Park Place, New York City 





$150. 

























“AERIAL WIRE” 
150 Feet No. 14 Copper Wire..... 


100 Feet Stranded Copper Wire........ 


EMPIRE RADIO EQUIPMENT CO. | 
271 WEST 125th STREET NEW YORK CITY | 









PROFESSIONAL TONE 


F RE MUSICAL INSTRUMENTS 


and lessons sent on free trial. Violin, Tenor 

Banjo, Hawaltan Guitar, Ukulele, Mandolin, Cor- 
net, Banjo Mandolin, Banjo Ukulele, Guitar, Banjo Guitar, 
or Banjo. Wonderful new copyrighted system of teaching 
note music by mall. Four lessons will teach you several 
pieces. Over 100,000 successful players, Do not miss 
this free trial offer. Write for booklet. No obligations. 


SLINGERLAND SCHOOL OF MUSIC, Inc., 
1815 Orchard Street, Dept. 136, Chicago, Illinois 

































YOU CAN PLAY THE HAWAIIAN GUITAR 


JUST LIKE THE HAWAIIANS! 


Because Our Native Hawaiian Instructors Will Help You 


Our method of teaching is so sim- 
ple, plain and easy that you begin 
on a plece with your first lesson. 
In half an hour you can play it! 


We have reduced the necessary 
motions you learn to only four— 
and you acquire these in а few 
minutes. Then it is only a matter 
of practise to acquire the 
weird, fascinating treme- 
los, staccatos, slurs and 


other effects that make this 
instrument во delightful. 
The Hawalian Guitar plays 
any kind of music, both the 
melody and the accompani- : 
inent, A 
FREE Our complete course of 52 lessons in- 
cludes FREE a beautiful Hawaiian 
Guitar, all the necessary picks and steel bar 
and 52 pieces of music. Special arrangement 
for lessons if you have your own Guitar. 


Just TEAR OUT and mail today 
l First Hawaiian Conservatory of Music, Inc. 
| 233 Broadway (Woolworth Building) NEW YORK 


[| Please send me full information about your 52 easy l 
lessons and FREE GUITAR OFFER. 
Name А 

і Айдгевя.............. 


ROADCASTING stations are 


now in operation at important 
centers all over the country. You 


can easily receive these interesting 
daily programs with an ABC wireless 
receiving UNIT. ABC UNITS come to 
you ready-to-operate and complete in 
every detail. They are built on the sec- 
tional system, so that you can increase 
the range of your station at any time. 
Ask your radio or electrical dealer about 
this and other exclusive features of ABC 
UNITS. If he cannot supply you, send 
us his name and address and enclose ten 
cents, for a copy of our booklet, “How I 
Put up a Complete Radio Station in Two 
Hours," Request Booklet 54. 


JEWETT MFG. CORP. 
21 E. 40th Street, New York City 
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(Continued from page 1182) 
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"Too late," murmured Rodman, “did 


you think of that when you buried me ай 
between those cold bleak walls of Ё 
Quentin?" He gave a short sardonic 
and turned on his heel. j 

At that, Craig’s restraint blew up co 
pletely. He raised his revolver and ai 
ing it at Rodman shrieked, “Turn arou 
damn you, and order that nic 
yours to take us home or Pl blow 3 
brains out !" 

Rodman turned smilingly, “Shoot, ` 
coward, if you have the nerve—but у 
haven't. You know only too well 
shoot me youll never return to 
and leaping suddenly forward he 
up Craig's weapon. The pistol ^ 
but the bullet went over Rodman's head 
and pierced the forward compartment. Aj 
this, there came a sharp crack from the 
front end of the boat and the men were 
all hurled to the floor by a sudden upward 
lurch of the “Gravity King.” А yell came 
from the mechanician, “That bullet has 
broken the control—we're shooting away 
from the earth and I can't stop it!” 

The men staggered to their feet and 
gazed thru the glass. It was true! Insane 
terror filled their eyes, and reason tottered, 
but the “Gravity King,” unheeding, hurtled 
upward like a metallic demon released 
from the pit, and was lost forever in the 
illimitable reaches of space. 


HOW TO TELL TEXTILE GOODS 


Yarn Characteristics: Woolen yarns 
are hairy, soft, resilient, irregular in sur- 
face and varying in lustre; worsted yarn 
is a defined thread, but slightly hairy, 
harder than woolen, but elastic and fairly 
lustrous all through; mohair yarn is almost 
as bright in lustre as silk, with a clean 
body, in which the component parts are 
visible, and rather hard to the touch; cot- 
ton yarn is smooth, firm, clean, almost 

















necha j; 


. devoid of elasticity and lustre, and hard to 


the touch, unless when very softly spun; 
linen yarn of high quality 15 straight and 
fine, of a gummy lustre, of medium hard- 
ness, but firm consistence and slightly elas- 
tic in feel; silk is lustrous, clean, clear. 
soft to the touch, and firm in body; spun 
silk has lustre and may be spun to any 
degree of softness or hardness, but it is 
always spongy, lacking the fine body of 
true silk; artificial silk yarns are hard, 
with a dullish lustre, smooth to the touch 
and elastic. Sometimes cotton cloths are 
finished to imitate linen and sold as linen. 
Detection of the fraud is very easy. Un- 
twist the yarn of which the cloth is com- 
posed; if it is cotton the yarn will fall 
away into small fibres, averaging little 
more than an inch in length; if the cloth is 
linen, the fibres are very long, and lie 
almost flat together, with very little twist. 
Even unskilled hands can draw out fine 
fibres of three or more inches in length 
from a good linen, though the fibres aver- 
age a much greater length. 
WM. R. REINICKE. 


RADIO LINK FOR BRITISH 


The English Wireless Telegraph Com- 
mission has recommended the erection of 
stations in England, Canada, Australia, 
South Africa, India, Egypt, East Africa, 
Singapore and Hong Kong.  . 

The average cost of the stations is es- 
timated at not more than £160,000, but the 
cost of those in England, Egypt, Singapore 
and Hong Kong would aggregate about 
£853,000. The commission recommends two 
wave lengths for each transmitting station, 
and that each centre be equipped for re- 
ceiving from several stati ns in the chain 
simultaneously. 
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Musical concerts, news, sermons and market reports are brought 
right to your easy chair by the wonderful radio telephone. 


Get It All By Radio! 


It seems too marvelous to be true—that you can sit in your 
favorite chair and hear market reports just as they are being 
given out hundreds of miles away—that you and your guests can 
dance to music that’s being played in the far corner of another 


A Reliable Battery is 
a Radio Necessity 


iceability that .. made 
famous the Willard All-Rub- 


state—that you can listen in comfort to a sermon delivered in a 
distant city. 

Yet thousands of people are doing it every day, thanks to the 
miracle of the radio telephone! Concerts, news, market reports 
and sermons are being sent on regular schedule from several 
principal cities, to be heard by all who wish to listen. 


ber Battery for automobiles. 


No one knows the limits of radio for instruction, for inspiration 
or for entertainment, but you can easily have in your own home 
the advantages that have so far been developed. 


There are dozens of reliable sets made up and ready to use. 
There are scores of plans available for those who prefer to build 
their own sets either wholly or in part. 


Make up your mind today that you will not miss any more of 
the good things that are going through the air. Your radio club, 
or that of your nearest city, will gladly tell you where to buy 
sets or material, what you need to begin with, and will help you 
in getting the best results from your apparatus. 





WILLARD STORAGE BATTERY COMPANY 
Cleveland, Ohio 


Willard Storage Battery Company of Canada, Limited, Toronto, Ontario 
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Do you want one book that 
you can keep as a storehouse 


of Radio information? Then 


send for Modern Radio! 


Modern Radio is unlike any 
catalogue published before. If 
you are looking for simple, com- 
plete, ready-to- operate sets to 
receive the wireless telephone 
broadcasting, you will find them 
in Modern Radio. If you are 
looking for a clearly written, 
comprehensive up-to-the-minute 
explanation of the theory and 
practice of wireless you will find 
it in Modern Radio. If you 
want to know how to build a 
С. W. or I. C. W. Set, you will 
find the information in Modern 
Radio—written by an entirely 
unbiased expert. If you want 
the latest prices and descrip- 
tion of any set, instrument or 
pert, used in radio today—there 
it is at your finger tips in Mod- 
ern Radio. 

Modern Radio contains 200 pages, 
cevoted entirery to wireless and cov- 
ering .every phase of the art. Hand- 
ѕвоте:у illustrated throughout. Edition 
limited to 10,000 copies. The informa- 
tion and роте of experts іпсог- 
porated in this catalogue is invaluable 
to ever amateur. o prevent. any 
copies rom going to mere curiosity 
seekers, however, we are making a 
nominal charge of 35c which will be 
refunded on receipt of your first order 
of $5.00 or over. Modern Radio is 
tas dr gest 35 cents worth in radio to- 

t wil save you many times its 
бар. in time and trouble. Send for 


our copy now! The coupon below is 
or your convenience. 


CONTINENTAL 
RADIO & ELEC. CORP 
j| 6 Warren St., New York 


“NEW YORKS LEADING 
WIRELESS HOUSE.” 





CONTINENTAL RADIO & 
ELECTRIC CORP. 


Dept. A-4—6 Warren Street, 
New York 


Gentlemen: 


Send me by return mail a copy of your 
new catalogue, Modern Radio. 


I enclose 
35c to share the actual cost which will be 
refunded on my first order of $5.00 or over. 


Read The How. and DW of Radio Apparatus 
Cloth bound in Valaa ds ERSA Each - $1.75 


The Experimenter Publishing Co., Inc., 23, fu'ten Street 
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Radio for the 
Beginner 
By ARMSTRONG PERRY 
аана аео ae RD. 
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repeat until you get your station. Once 
the station is heard, small movements of the 
slider or knobs will show how loud the 
signals can be made. It is better to make 
all adjustments slowly and listen closely, 
othegwise you may pass a faint signal 
without hearing it. When you hear a sta- 
tion, write down the positions of all knobs, 
handles and other adjustments so that you 
can set the tuner the same way again and 
get the same station. Also put down the 
time of day as by so doing you may dis- 
cover a transmitting schedule that will be 
useful later. 

In case repeated efforts fail to bring in 
the desired station, it is probably a case 
for trouble shooting, which will be de- 
scribed in another article. Not always, 
though. Once I was on the point of giving 
away a $250 outfit because I could not 
get NAA, the big Navy station at Arling- 
ton, near Washington, that is always in 
the air at 9.55 P. M., Eastern Standard 
time. The next day I learned that the 
station had been struck by lightning and 
was not transmitting. 

There are fewer disappointments with 
vacuum tube outfits than with receivers 
using mineral detectors. That is because 
the vacuum tube outfits are so sensitive that 
they will bring in signals over distances of 
Írom one thousand to ten thousand miles. 
Nevertheless I use a mineral detector a 
good deal even though I have a very good 
vacuum tube outfit. In Washington re- 
cently I heard within a short time, using 
only a low-priced mineral detector set, the 
following: Daily digest of the world's 
news; an address by Senator Henry Cabot 
Lodge on the results of the Conference for 
the Limitation of Armament; a message 
from President Harding; a lecture by John 
Temple Graves on "Armageddon"; an ad- 
dress by Princess (Cantacuzene, grand- 
daughter of General Grant, on conditions 
in Russia; an address by Secretary Wal- 
lace of the Department of Agriculture; an 
address by Senator Pomerene; several im- 
portant health lectures by Dr. C. C. Pierce 
of the United States Public Health Serv- 
ice; several interesting lectures on radio 
by Commander Taylor and other experts 
of the United States Naval Air Service; 
weather forecasts several times daily; con- 
certs several times a week, and three church 
services each Sunday. 

These all came through stations within 
a radius of ten miles. If I had been more 
than fifty miles away I would have needed 
a vacuum tube receiver. With the last 
named receivers all these speakers were 
heard over distances up to a thousand miles 
by amateurs. The operation of a vacuum 
tube receiver will be described in the next 
article. 


STUDYING THE SPEED OF 
ALASKAN GLACIERS 


The speed of Alaskan glaciers is being 
studied by Prof. William S. Cooper of 
the University of Minnesota. He is mak- 
ing a special examination of Muir Glacier 





at Glacier Bay. Muir Glacier has receded | 


sixty miles in the last 127 years. When 
Vancouver visited the glacier in 1794 he 
found the ice extended to the mouth of 
Galcier Bay. 

Prof. Cooper hopes to determine the 
time that has elapsed since many parts 
of the earth now free were covered with 
ice. 
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WON THE PUBLIC 


The business is expanding tre- 
mendously—new jobs open every 
day for men with radio training. 
Get in on the ground floor. Begin 
your training now. Learn radio 
completely: operating—selling— 
manufacturing, and other lines 
of the radio game. 


Our course covers all the principles 
of radio. Preparation for govern- 
ment license. Morse and type- 
writing if desired. Special rates 
for ex-service men until June 15. 


Send for Illustrated Booklet 
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Enjoy the thrill of wireless telephone 
every day right in your own home. 
Listen to concerts, dance music, news, 
sporting results, crop reports, time 
signals, etc. sent free of charge from 
the big broadcasting stations. 

Get our new handsomely illustrated 
book “Wireless Telephone in Your 
Home.” It tells in non-technical 
language just what you want to know 
about wireless. It shows the locations 
of all the principal broadcasting sta- 
tions. It illustrates and describes 
modern inexpensive receiving outfits 
that you can operate without previous 
experience. Send 25c. for your copy today. 

Where's the nearest mail box? 


A.H.CORWIN & CO. 
Depr.S4 NEwAKK,N. J. 









Here's a Receiving Set 


That Is 
Guaranteed 


—The Clapp- 
Eastham, Type HR 
Regenerative Re- 
ceiver: And the 
price is only $35. 


It’s an easy thing to find 
a set that costs more 










Tuning is as easy as set- 
ting the hands of a watch, 
and the distance at 
signals are re 
E the sharpness and loud- 
ness of tones is almost beyondbelief. Regeneration is perfect 
on all wave lengths between 180 and 825 meters 


If you 're looking for the most efficient receiver that can be 
obtained st any price, ask your dealer to show you the C-E Type 
--or write us direct. 


Send 6 centa in stamps for a complete Radio Catalog 


CLAPP-EASTHAM COMPANY 
131 Main Street 
Cambridge Massachusetts 
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We furnish our accurate teaching device with tools, 
Action Model, lessons, and analysis of business adver- 
tising which makes you a master of the tuner's art. 
Diploma given graduates. 18years’experience in teaching 
the most independent and lucrative profession by cor- 
respondence, SIMPLER and BETTER than oral Instruction. 
Сено today for FREE booklet and GUAKANTEE plan. 
ILES BRYANT 
MILES BRYANT SCHOOL OF PIANO TUNING 








YOUR OWN BATTERY 

You can do it — without removing your 

М battery or even disconnecting terminals 
Tne Valley Battery Charger will end your battery 
troubles. Plugsin on lamp socket; clamps 


to battery. Cannot overcharge cr harm 
ba Vi Price $16.00. Send for booklet. 
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our writing in few days. Big improvement in tbree 
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By C. S. CORRIGAN, C. E. ' 
(Continued from page 1114) 
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Moon, the picture you see in the telescope 
is a thousand times more beautiful and en- 
chanting than the man in the moon picture 
you imagined as a child. 

So without usiag any imagination at all, 
by mathematical, geological and scientific 
comparison of what we see on the Moon's 
surface, with similar things on the Earth's 
surface and vice versa, I will attempt to 
show that there is now inside the Moon 
and some day will be inside the Earth, 
great caves and caverns such as shown in 
the accompanying picture, and as Nature 
on the Earth abhors a vacuum, so Nature 
on the Moon sucked all the water inside to 
form lakes in these caves and the air that 
once formed its atmosphere now occupies 
all the space in the caves not occupied by 
the lakes. Then as certain as day follows 
night, the people of the Moon went to live 
in the caves, as the people of the Earth 
will do, when Nature has prepared caves 


| ten thousand times as large and beautiful 


as Mammoth Cave, and made our earth's 
surface almost uninhabitable. 

To prove anything in Nature you must 
have studied Nature, and discerned some 
known facts with which to compare it; 
for instance we know the interior of the 
Earth was once much hotter than at pres- 
ent, and that its crust is gradually getting 
thicker. Second. We know that Mountain 
Ranges are the result of breaks in the 
Earth’s crust, allowing igneous rocks and 
lavas to protrude. 3d. Volcanoes are the 
result of water penetrating to the hot in- 
terior and forming steam and lava, the 
steam pressure breaking the Earth’s crust 
and forcing the lava to the surface. 4th. 
Plains are made by wind, rain, waves and 
ice, eroding the mountains and depositing 
them in the seas. 

We know that the same laws of Nature 
are working to some extent on the Moon 
as those a twork on the Earth, but the 
smaller moon has lost its heat faster and 
undergone other changes more rapidly. Most 
scientific men agree that it is about seventy- 
two million years since water first formed 
on the Earth; I have assumed that as the 
Moon cooled faster, water formed eight 
million years earlier, making the Moon's 
age eighty million years. I have divided 
this into eight periods of ten million years 
each, and let the first four represent time 
on the Moon, during which, on account of 
its smaller size, it aged and developed life 
corresponding to the development of life 
on the Earth during the whole seventy-two 
million years. 

If God ever created men on the Moon, 
He did it about forty million years ago, 
when there was plenty of water and air on 
its surface, when its days were about the 
same length as ours, and the nights about 
the same temperature as the days, and 
when all Nature was agreeable and pleas- 
ant to the lunar beings, assuming that they 
were endowed with minds and appetites 
similar to ours. They tilled the soil, lived 
in cities, mined gold, and iron, and coal, 
made use of steam and electricity, and 
built boats, railroads, airplanes and auto- 
mobiles, nor do we have to depend on 
imagination to follow their career. We 
simply decipher the characters God wrote 
in Nature's language all over the Moon's 
surface. 

Looking thru the telescope we notice 
that some of the Moon’s mountains and 
most of its valcanoes show such high and 
sharp peaks, that there has been very little 
if any erosion, for there is no water on 
the Moon to cause erosion. But the great 
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| plains, which the first astronomers sup- 
posed were seas, and named accordingly, 
prove that two-thirds or more of its sur- 
face was formerly covered with water in 
which thousands of eroded prehistoric 
mountains were deposited to produce those 
smooth floors. The mountains and vol- 
canoes we now see on the Moon must have 
been formed about the time the water and 
air lost its eroding influence, and as water 
is necessary to produce volcanoes, we have 
proof that the forces that made the vol- 
canoes robbed the Moon's suríace of its 
water and air. 


Looking thru the telescope again, we | 


notice that some of the craters on the 
Moon are a thousand times the area of 
craters in volcanoes on the Earth, while 
on account of the Moon's smaller area we 
would expect them to be smaller. Some 
scientists imagine that on account of the 
Moon's gravity being only one-sixth of 
ours, its volcanoes threw lava so high that 


in falling it built up those circular rings | 


of mountains. Such an explaaation is 
most absurd; it supposes that great num- 
bers of volcanoes each expelled lava with 
unvarying force in all directions from a 
central hole for thousands of years, yet no 
two were of the same size. If we take a 
good look at the land of a thousand smokes 
in Alaska, we see the replica of one of the 
smaller lunar craters when it was first 
formed, and the correct explanation is 
simply this. 

There came a time when the Moon's 
crust had become so rigid and stiff over 
certain areas, that as the interior cooled 
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and shrunk and drew away from it, it did 
not fall; an immense cavern and vacuum 
was formed, water was sucked in and com- 
ing in contact with the hot rocks produced 
steam and lava; the steam pressure lifted 
the crust that would not sink, making in- 
numerable fissures thru which steam and 
lava escaped. The lava being kept hot 
over a large area does not build a cone- 
mountain, but flows practically level to the 
edge of the area, a lake of molten lava, 
with escaping steam, verily a Land of a 
Million Smokes, always overflowing and 
cooling around the edge and so building 
its walls higher. At last the water cools 
the cavern off so that steam is no longer 
produced; the thick crust sinks until the 
fissures are closed and it has regained its 
original shape; the lake of lava also sink- 
ing and shrinking as it cools, leaves a high 
circular ridge of mountains with a level 
interior floor. Ages afterward, when the 
process was repeated directly underneath 
on a smaller scale, the smaller craters we 
see inside the large ones were formed. 

When these great Lands of a Million 
Smokes became dead volcanoes and the 
crust had settled back to its previous shape, 
great caverns, approximately equal in area 
and cubic contents to the lava that had 
been expelled to form the surrounding 
mountains, were left filled with water 
robbed from the surface seas; the process 
was repeated; caverns below caverns were 
formed, until all the water was drained 
from the Moon’s surface. The interior 
continued to cool and shrink, forming new 
caves deeper in the crust, which robbed the 
caves first formed of all their supply of 
water, except such as remained in lakes. 
The heavy air of the Moon’s atmosphere 
was then sucked into these caves until the 
air outside became as rare, as if the sur- 
face had become the top of a high moun- 
tain, which in fact it had become for sea- 
level had gone down many miles below the 
surface. 

The things that puzzled Prof. Pickering 
such as the changes in the color of the 
crater of Eratosthenes, clouds sometimes 
obscuring small craters in the plain of 
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Aviation is making such ‘strides 
that it needs more men right now, 


You Can Learn to Fly 


I can teach you how to become a successful 

pilot in a short time. My course is so ar- 

rani that you get only the things you 
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The Diggins 
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is up-to-date, teaches you what you must 
know to become an expert flyer. This course 
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so that you are ready to begin d flying the 
day you arrive at the flying 


Superior Points of the Diggins School 
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receive the Diggins beautifully illustrated cat- 
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ful pilot. Act now. 


Recognize your op- 
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the leaders—if you want a chance 
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The vapors rise to the colder caves where 
they fall as rain; and at times small por- 
tions escape thru old openings in the sur- 
face, and every such indication of life on 
the Moon adds proof that its water and 
air and people are all inside in great caves. 

Now let us go back forty million years 
and follow the development and life of 
the Man in the Moon up to the present 
time. In spite of wars and pestilence it 
was only a few thousand years after they 
became civilized, until they had populated 
all its land surface. As they advanced in 
civilization, wars were abolished and such 
progress made in the science and art of 
prolonging life, that men often lived a 
thousand years. Laws prohibited the use 
of land for any purpose, except for the pro- 
duction of man’s food; all animals were 
exterminated except fish and water animals, 
the breeding of which was internationally 
controlled and this constituted the Moon- 
man’s only food except vegetables and 
fruit. Тһе raising of children was also 
under international control, all raiment 
was made from the refuse parts of food, 
such as corn husks and the like. 

As we are doing they came to the same 
conclusion which we have reached, that 
future generations would be better able to 
make use of the forces of Nature than 
themselves, so they used up all the wood 
and coal and oil on the Moon in less than 
a million years. As these sources of power 
began to diminish, they tapped great vol- 
canoes like Tycho and Copernicus, and by 
guiding the overflowing lava in great 
rivers, led it great distances to points 
where its heat was used to produce power 
and light. Tycho must have flowed regu- 
larly for thousands of years to have left 
the long streaks that now look so much 
like strings of beads. 

When there was no fuel with which to 
heat their cities during the long cold nights 
they prepared cave cities at depths which 
were temperate at all times. On account 
of their iron picks and drills weighing one- 
sixth of what ours do, excavating their 
underground cities was very slow and 
tedious work. To use powder was most 
dangerous, on account of the broken rocks 
flying so far. Their deep well drills were 
only half as heavy as ours would be if 
made of aluminum and made no impression 
at all on the harder rocks. We have 
found that stone-cutting saws cut stone 
fifty times as fast as drills; they found 
that they cut 300 times as fast as their 
drills, and they made long stone-cutting 
chain saws for excavating cities, and cut- 
ting tunnels to connect them. These saws 
were operated by electric power and used 
as we might use a knife to hollow out a 
great cheese. It was possible to cut out 
solid blocks, six times as large as our 
machines can handle. Tunnels connecting 
underground cities were sawed out at the 
rate of a mile a day. Deep wells for tap- 
ping the Moon’s interior heat to produce 
power, were made by sawing out cores 
with sets of these long  stone-cutting 
chain saws, and as their cables hed the 
same tensile strength as ours, they were 
able to saw wells 60 miles deep to follow 
up the interior heat every thousand years 
or so, as it receded. 

The time came when the first under- 
ground cities were left stranded in the cold 
arctic regions of the Moon’s crust, and 
new cities had to be built deeper and 
nearer the underground tropics. During 
all this time the people had to be lifted in 
great elevators, to the surface each day, 
to raise crops and catch fish for food. 
The waters kept receding and it was dis- 
covered that they were being sucked into 
the bowels of the Moon. Where the waters 
thus departed and left the bed of the sea 
dry, it was soon desert country where 
nothing would grow. There were few 
rains and some years the drouths were so 
bad that thousands of people died of, star- 
vation, and the bringing of children into a 
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life of misery was prohibited. Great areas | 


of farm lands would turn into lakes of 
lava over night, many of these lakes being 
50 miles across; there was an old story 
that the Moon had once been destroyed by 
water, and would later be destroyed by 
fire; it seemed that in a few years man 
must perish from the face of the Moon. 
Then came the discovery of a great nat- 


ural cave deep in the Moon's crust, where | 


the temperature was tropical, where 
streams flowed, forming lakes and where 
other streams were lost in deeper caves: 
its land was covered with all kinds oí 
vegetation, trees and flowers, such as his- 
tory showed had once grown on the Moon's 
surface, but their leaves and flowers were 
white instead of colored. It was only the 
work of a few weeks to saw enough deep 
wells and tap the interior heat to produce 
power. Innumerable artificial lights of 
actinic quality were placed on the ceiling 
of the cave, the trees and flowers took on 
most brilliant colors, crops grew and mul- 


tiplied enormously, and the joys of living | 


became more varied and enchanting than 
even fairy stories had foretold. 

As in Man's first days on the Moon, dar- 
ing navigators had sailed the lunar Sea: 
in search of new lands, so now tunnel: 
were sawed in all directions, many super- 
caves were discovered, artificially lighted 
and prepared for Man's habitation and the 
surface of the Moon, which had become a 
vast desert, was entirely abandoned by the 
Man in the Moon, more than ten million 
years ago. 


CHIMNEY SWIFTS AND 
THEIR GLUE 


A very good cement is made by the bird 
called the chimney swift, which is gener- 
ally called the chimney swallow, altho it 
is not even remotely related to the swal- 
lows. 

Old-fashioned swifts still nest in hollow 
trees or caves, but chimneys are so much 
more convenient, that up-to-date birds pre- 
fer them. Without stopping in their flight, 
the parent swifts snap off with their beak: 





or feet little twigs at the end of dead | 


branches, and these they carry, one by 
one, into a chimney, glueing them against 
the side until they have finished an almos: 
flat, shelflike lattice cradle. Where do 
they get their glue? Only during the 
nesting season do certain glands in their 
mouths secrete a brownish fluid that 
quickly gums and hardens when exposed 
to the air. After nursery duties have 
ended, the gland shrinks from disuse. 
When the basket has been stuck against 
a chimney-side, it looks as if it was cov- 
ered with a thin coat of isinglass. 
this lattice from four to six white eggs 
are laid. | Midsummer fires sometimes 
melt the glue when “down tumble cradle 
and babies and all.” 


On | 


As this material is exposed to all kinds | 


of weather conditions, and must have some 
strength to keep the parts together and 
hold the weight, an analysis of it might 
give a formula for an useful glue. 
Contributed by WM. R. REINICKE. 


FINSEN’S CAT AIDED MAN 


To Newton's apple and Watt's tea kettle 
now is to be added Finsen’s cat as a humble 
coadjutor in the work of benefiting man- 
kind. It has just been revealed in connec- 
tion with a Finsen celebration at Copen- 
hagen that the discoverer of the famous 
curative ray got his first idea from 
watching his cat warm herself in the sun. 
He observed that as the shadow crept up 
the cat moved on, so as to always keep 
as much as possible in the direct sunlight. 

Believing that the animal’s instinct must 
have felt that the rays were beneficial, Dr. 
Finsen decided to study the question scien- 
tifically, and his discovery was the result. 
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beautiful and artistic as hard wood. Tells 
just what materials to use—how to apply 

















them—incfudes color card—gives covering 
capacities, etc, 
Our Individual Advice Department will give а | 






Prompt and expert answer to all Questions on 
interior wóod finishing—without cost or obligation. 
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if they paid $5.00; then again, no sign painter 
could give them as nice a job as you could do 
without experience in 15 minutes, You can sell to 
individual auto owners, or you can sell to garages 
and supply stores complete display outfits, like the 
one illustrated, at big profits. 
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It Will Pay You to Owna 
MONARCH JUNIOR Lathe 


* The Biggest Littie Lathe Built" 


There are hundreds of things made of 
metal or wood, for the shop, automobile 
and home, that you can make with a 


L| 
MONARCH JUNIOR lathe | 


This sturdy dependable small engine 
lathe, guaranteed to do work with 
1/1000 of an inch accuracy, was espe- 
cially designed íor inventors, experi- 
menters and small shop owners who 
need a lathe of their own. 


It is easy to learn to operate the MON- 
ARCH JUNIOR and even beginners 
can't jam it. It is equipped in every 
detail same as the big MONARCH and 
is guaranteed to do all small work that 
any other lathe will do. 


You can find room for a MONARCH 
JUNIOR practically anywhere in a small shop 
or work-room in your home. Write today for 
catalog and full information about this re- 
markable—low priced engine lathe. 
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however, I hit upon the real solution of the 
problem." 

"And what was that ?" 

"Have you ever heard of the 'corpus- 
cular' theory oí light?" 

"Yes, I know that Newton believed that 


| light consists of minute particles of matter 


which are hurled off from the illuminating 
body and travel at the rate of 186,000 
miles per second. But there are such valid 


| objections to this theory that modern scien- 
| tists have adopted the ether theory instead." 


Doctor Hackensaw snorted again. "Yes," 
said he, "the corpuscular theory of light 
does present difficulties, but on the other 
hand the ether theory doesn't explain any- 
thing, for it is no explanation to found a 
theory on an impossible substance like 


man, and of whose existence there is not 
| the slightest proof. It was invented solely 
for the purpose of supporting the vibra- 
| tion theory. The discovery of radium 
however, will lead us back to the corpus- 
cular theory. This theory is supported by 
biology, for our senses of sight, hearing, 
smell and taste are all evolved from our 
sense of touch. The lowest forms of ani- 
mal life show these gradations, and to a 
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thinking biologist it is inconceivable that 
the senses of sight and hearing should be 
caused by vibrations and the sense of smell 
be entirely different, and be caused by 
contact of minute particles of matter. All 
three senses are closely related and the 
corpuscular theory of light and sound is 
the only one that properly combines the 
three." А 

“Well, but what has all this got to do 
with your smelling machine?” asked Silas 
Rockett, who was beginning to fidget at 
the length of this lecture. 

“Simply this, that since sound, light and 
odors are corpuscular emanations, anything 
that will intensify one of them, may, if the 
proper means be employed, be made to in- 
tensify the others also. Now you are 
aware that the audion will intensify sounds 
to a high degree. I have modified the 
audion so that it will likewise serve as a 
microscope and intensify vision. And, fin- 
ally, I have succeeded in making an audion 
that will intensify smells. By the use of a 
bank of audions I can raise an impercepti- 
ble odor to a smell of one hundred skunk- 
power !" 

"What !" 

"Yes, and my whole instrument is so 
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compact, it will fit in an ordinary suitcase.” 
So saying the doctor took from a closet 
what appeared to be an ordinary cow- 


hide bag. . 
“There,” said he, "That is my super- 
nose. It really consists of three instru- 


ments combined into one. First of all it is 
a ‘smellometer.’ It measures the intensity 
of any smell in terms of MICRO- 
SKUNKS. І use for my unit of measure 
the odor of one drop of pure skunk fluid 
at a distance of one kilometer, in still air 
at 70° Fahrenheit. This unit I call оле 
| skunk. One million micro-skunks make 
one skunk.” 

“T see,” said Silas Rockett. 

"Secondly, my suitcase contains ап 
OLFACTOGRAPH, that is to say an in- 
| strument for recording smells on a reel of 
| celluloid for future reference, as a phono- 
graph records sounds or a movie-camera 
records sights. 

“Third, and most important of all, my 
instrument is a MICRODORSCOPE or 
smell intensifier. By its aid I can magnify 
any smell from two to several million 
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times its original strength.” 








ether, which is unlike anything known to | 
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from this amazingly commor 
irregularity, We have for limit 
ed distribution, an ethically accurate, educational am 


interesting FREE BOOK 


prove of unsuspected value to you 
It explains how a disturbed condition of this vital glani 
may cause sciatica, backache, painful and tender feet, in 
terrupted sleep and other extremely uncomfortable am 
often serious conditions. It tells of Thermalaid, | 
sin nple meang by which the essential of a new hygienb 
principle, done into convenient form corrects this pros 
tate gland condition and its attendant health fault 
without medicine, massage. or knife. The record of it 
success for five years is incontrovertible. The book 1 
free. Simply address 
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$100 a Week! 


He doubled his pay 


and now enjoys the comforts and 
pleasures of a real income 


Why not double your pay? Thousands 
of our students have done it and thou- 
sands more will do it. You can be one 
of them. Do not think for a moment 
that it is luck or pull which brings suc- 
cess and real money—far from it. It 
is preparing for the big opportunity 
and knowing what todo when the right 
time comes that does it. The men who 
have made successes for themselves 
were ready when their main chance 
came, Your main chance, too, will 
come, Are you ready for it? 


Remember the Empty Lot? 


The older fellows were playing ball 
and you were watching, wondering if 
you would ever get a chance to play. 
You knew if you only got a chance you 
would show them. Sure enough, one 
day they hollered, “Come on, kid, grab 
a bat!” Your chance at the pill had come. That 
is the way with life. Your chance at the pill will 
come, but if you want to stay on the team, you 
will have to deliver the goods—and that you 
can do only if you are prepared. The big 


money and the permanent job go to the man 
who knows." 


You Can be the Man 
*Who Knows" 


We will show you how. Without loss 
to you of asingle working hour, we can 
show you a sure way to success and big pay. 
Alarge number of men in each of the posi- 
tions listed are enjoying their salaries because 
ofour help. We want to help you. Makea 
check on coupon against the job you want and 
we will help you get it. Write or print your 
пате on the coupon and send it in today. 


AMERICAN SCHOOL 


Dept. G-426 Drexel Ave. and 58th St., Chicago 


AMERICAN SCHOOL 
ept.G-426 Drexel Ave. and 58th St., Chicago 


та me full information on how the PROMO- 

ION PLAN will help me win promotion in the 
b checked. 

Architect 

«Building Contractor 
Automobile Engineer 
.Automobile Repairman 
Civil Engineer 
-Structura | Engineer 
Business Manager 
.Cert, Public Accountant 














































Lawyer 

. Machine Shop Practice 
Photoplay Writer 
.Mechanical Engineer 
„.„Ѕһор Superintendent 
Employment Manager 
^... Steam Engineer 






Accountant and Auditor ....Sanitary Engineer 
Bookkeeper «Surveyor (& Mapping) 
.DraftsmanandDesigner ..../ Telephone Engineer 


^. Telegraph Engineer 
A High School Graduate 
,..Fire Insurance Expert 


„Electrical Engineer 
Electric Light & Power 
General Education 
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9000MILES 


GUARANTEED 


“І understand all that,” said the puzzled 
reporter, “but what I don’t see is what 
practical use there is for such an instru- 
ment." 

Dr. Hackensaw smiled. "I have made 
many valuable inventions," said he, "but 
I consider this super-nose as the most 
valuable I have ever made—at least for 
a commercial point of view. There is not 
a single art or manufacture which could 
not use it to great advantage for detect- 
ing adulterations. No tedious chemical 
qualitative and quantitative analyses are 
required. One sniff with my super-nose 
at once tells one whether an article is 
adulterated, and the amount and kind of 
adulteration." 

i “But suppose the adulteration is odor- 
ess.” 

“There is no such thing as an odorless 
substance,” retorted the doctor, “any more 
than there is any perfectly transparent sub- 
stance. Such things do not exist.” 

“Well, what else can you do with the 
instrument?” asked the reporter. 

“It is invaluable in the kitchen. My 
super-nose enables the cook to combine her 
ingredients in proper quantities, and to tell 
when her viands are properly cooked. She 
doesn’t need to open the oven to tell if her 
roast or cakes are cooked—one sniff is 
enough. The chemist uses the instrument 
in like manner in making mixtures. 
Weights and measures cannot give him 
anything like the accuracy which he can 
obtain by smelling the mixture through my 
instrument. He is sure of securing uni- 
form products. You cannot weigh or 
measure the particle that carries an odor, 
but your nose can readily detect it. But I 
won't weary you with the technical uses 
for the instrument. They are too num- 
erous. From the chicken-raiser who tests 
his eggs by smell to the sea captain who 
can tell his latitude and longitude by the 
smell of the ocean, the uses are too varied 
to even touch on. Teas, coffees and other 
such things are no longer tested by taste, 
but by smell. Milk and meat are inspected 
by smell also. But I cannot pass over in 
silence the immense value of the instrument 
to the physician in diagnosing disease.” 

“Surely, doctor, you are joking?” 

“Not in the least. Every disease has 
its own characteristic odor. Any experi- 
enced physician will tell you that іп 
FAVUS there is a pronounced mousey 
smell; in rheumatism a certain acidity; in 
PYEMIA, the breath is nauseous; іп 
scurvy there is an offensive and putrid 
smell; in scrofula, there is a scent as of 
sour beer; the odor of ammonia in simple 
fever, and of new bread in intermittent 
fever. In female hysteria there is often a 
scent as of violets and pineapple, and in 
peritonitis there is an easily recognizable 
scent of musk. These are all well known 
in the hospitals, but my super-nose enables 
me to detect any disease by a simple whiff 
at the patient. I merely walk thru a hos- 
pital and one sniff at a patient tells me 
what disease or complication of diseases 
he is suffering from. More than that, I 
can tell the condition of each organ, 
whether his heart is working properly, 
whether his lungs are injured, what stage 
of digestion the food has reached in his 
stomach, etc., etc." 

“Why, doctor, it doesn't seem possible!” 

“Yes, and not only can I diagnose these 
diseases, but you or any other man can do 
it. I have an olfactograph record-strip 
containing the odors of one thousand of the 
commonest diseases. All you need to do 
is to sniff at the patient and then sniff at 
these thousand odors in turn until you find 
the one that corresponds and then you 
can read off the name of the disease." 

"That is a remarkable achievement, 
indeed." 

“Yes, and its greatest value lies in the 
fact that parents can recognize disease in 
their children in the incipient stage when 
they are easy to cure." 
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YOU WANT TO LIVE? 


IN PEACE AND SECURITY 


You should protect the things nearest and dear- 
est to you. Equip yourself with one of the 
reliable and dependable arms listed below. 


No. 683 


Safety 


Hammerless 


32 cal., 6 shot, double action 
revolver. Top break, auto- 
matic ejector, in blue steel of 
finest qu A real dandy 
















JS 
— Value 
at this low price. $27.50 


38 cal. for only $13.50— Value $30.00. 
No. 569 


Coliat 


Double action, 32 cal, 6 
shot, popular swing out 
model; 3%-in. barrel, blue 


$ 

steel, checkered grip. 16° 

Special price. ъа 

38 cal., Value $35:00, for Value 
$18.50. $33.00 
SEND NO MONEY 


Send your name, address, and model you want 
AT ONCE. Pay postman our reduced price, 
plus postage. If not satisfied upon examina- 
tion your money will be refunded. 


PROTECTIVE SALES CO. 
IMPORT AND EXPORT 
1178 BROADWAY  Dept.S М. Y. CITY 


















FEDERAL BODIES 


Copyright 1921—F. M. S. Co. 
Make driving a pleasure. Made for Ford and 


Chevrolet Chassis. A dozen distinctively modern 
patterns in roadster, touri. 


sponses designs. 
erritory open for live wire dealers and agents. 
Write at once for prices. Buy Direct from Factory. 


FEDERAL MOTOR SUPPLY CO., Ine. 
1426 Blue Island Ave. 


dian Distributors--Auto Body Co., Ont. 
Cansigeral Auto Body Gos, Campbeliton, Ne Be 


60 All Diff. British Guiana, 
STAMPS ! Japan рога 


Cuba, China, India, Jamaica, 

Venezuela, 

ete., only 10е! 100 all diff.. 13с; 1 all diff., fine collec- 

tion in itself, $4.52, 100 diff. О. 8. 25с: 1000 hinges, 10с. 

50% approvals sent every order. List free. I Buy 
Stamps! L. B. Dover, Dept €, Longmont, Colo. 
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Build Vigorous 
Health 


and sparkling beauty with the 
Penetrating, stimulating violet 
ray. Pure blood, a clear skin, 
calm, steady nerves can be 
yours. No shock or unpleas- | 
ant sensation — just the heal- 
ing warmth and stimulation of 


Violet Ray 


Recommended for quick relief of rheumatism, neuritis, 
asthma, lumbago, constipation, nervousness, skin affec- 
tions, etc. Endorsed and used by physicians and sani- 
tariums. 


TrialPlan  Enables you 
to use Renulife in your 
own home without cost if 


unsatisfactory. 
Send for “Health for 


Free Book All” describes 
remedial effects of Renulife 

















treatments, with testimon- 
ials from users. Contains 
pictures and 
prices of 7 mod- 
els eadh fully 

aranteed. 

rite fully and 
receive special 
letter. 


RENULIFE ELECTRIC CO., Inc. 
1204 Newberry Bldg. Detroit, Michiga: 
un Canada: Pit e. E. Winks Michigan 


MYSTIC EGYPTIANS] 





ROMancient — 
Egypt, land of ~ 
mystery and magic, 
comes the Egyptian Luck Ring, 


erity and Healt 
tc Cleo atra is 


me of these rin; 


brin wer and success to men— 
charta and admiration to women. : 
Y Whether you believe in its magic 4 


roperties or not, you will be proud |J 
А к А ро 


|i Or Its unique ев! 


tian 
and historical inter- 


ORIENTAL IMPORTERS 
2814 8. Wabash Ave. 
Dept. 174 


30 DAYS FREE TRIAL 
$10 Worth of Records FREE 





Simply wonderful! The limit 
of value fying! Just think! 
AGENUINEDAVIS PHON- 
OGRAPH on 30 Days’ Free 
Trial, and on terms as low as 


| $49 ^ MONTH 


in case you decide 

to buy. Magnificent 
instruments in quartered oak 
or mahogany piano finished 
cases, equipped with thefinest 
worm gear motors,rich toned 
machines — at less than half 
the standard prices—and $10 
worth of records FREE. 


Send No Money 
Just a postal with your name 
&nd address, Only a limited 
number of machines shipped 
on this extra-liberal offer. 
Better act quickly. This is 
a life-time opportunity. 

DAVIS, Dept. A-51 
6101 MAY ST., CHICAGO 











Wanted—Railway Mail Clerks 
$135 to $190 / Franklin institute, Dep. CT80 Rochester N.Y- 
A MONTH 7 [аш astiteta, Bop C180 Rochester N. 

(1) sample Railway Mall Clerk Ex- | 


ernment examinations; 3) list of many | 
Government jobs now obtainable. 





“But don’t you see, doctor, that you will 
drive physicians and hospital assistants out 
or ишен if you nip all diseases in the 
bud.” 

“That doesn’t worry me any more than 
the fact that our undertakers are having 
a hard time of it, because every time a 
man is about to die, I put him to sleep for 
a term of years until doctors have learned 
some means of curing his ailment. My 
super-nose helps me in ascertaining when 
death is near and serves as a signal for 
putting the patient into his long sleep.” 

"Well, is there anything else your in- 
strument will do?" 

"Certainly, I've scarcely begun to enum- 
erate its uses. Personally I find it of 
great advantage as an aid to memory. I 
have a very poor memory for faces and 
many of my friends feel badly because I 
do not remember them aíter an absence of 
months. But if I get one sniff at them 
through my smellometer, I will remember 
them, even if I knew them as children 
and meet them grown up and changed by 
a beard. For purposes of identification, 
the smell is much superior to the finger- 
print. If you keep a record on the olfacto- 
graph of the smell of a criminal, you can 
recognize him at once in any disguise, 
when you pass him. With a finger-print 
you might never suspect him and would 
have to secure another finger-print to con- 
firm your suspicions. But he cannot dis- 
guise his odor. Then, too, my instrument 
helps me in reading a person's mind." 

"No, it is not possible!" cried Silas 
Rockett, incredulously. “I bet you can't 
read my mind." 

"Pshaw !" exclaimed the doctor. “You're 
thinking of that eighteen-year-old girl you 
were dancing with this lunch-time 1” 

Silas Rockett gazed at the doctor in fear 
and amazement. "How did you know that 
I danced with a young girl to-day. Were 
you in the lunch-room ?" 

"No, I haven't leít my office here, but 
my super-nose tells me that you had an 
omelet and coffee for your breakíast this 
morning and a glass of hooch to wash it 
down—where in the world did you get the 
whiskey? You put on a clean shirt but 
otherwise made no change in your linen. 
You rode down to your office in the sub- 
way and sat between a fat woman on your 
left and a sailor on your right. You took 
lunch at THÉ DANSAN T, and danced 
three dances there, one with a young girl 
about eighteen, another with a married 
woman of forty, and a third with a dash- 
ing young widow of thirty-five who danced 
with one arm around your neck and her 
cheek against yours. She— —" 

"Stop! Stop!" cried Silas, turning red 
as a beet. "I'll never dare to come down 
here again if your ѕтеПотек г tells you 
every blame thing I've done during the 
day. You'll lose all your friends, doctor, 
before you're a year older if you let them 
know you possess such an instrument. But 
how in the world do you do it?" 

"Simple enough!" replied the doctor. 
"Every person or thing that touches you 
leaves minute particles adherirg to you. 
From the odor of these particles I can tell 
the age and sex of the person, or the kind 
of object, if a thing. It is lucky for my 
friends that I am not a gossip. When I 
make a call I can tell without any trouble 
what callers have been there before me. 
If strangers I can usually tell their occupa- 
tion and nationality—oh, yes, different na- 
tionalities have their characteristic scent, 
just as unmistakable as its other physical 
characteristics. In a crowd I can always 
tell whether any of my friends are present 
or not. At Asbury Park one day, I lost 
my pocketbook, and found myself stranded 
without a cent. I went on the boardwalk, 
took one sniff at the crowd and discovered 
that no less than seven of my friends were 
present in that mass of humanity. I had 
no trouble in borrowing the money I 
neec.c. In all kinds of odd places I 
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“You Get The Job” 


“Weve been watching you, young man. 
We know you're made of the stuff that 
wins. The man who cares enough about 
his future to study an I. C. S. course in his 
spare time is the kind we want in this 
firm's responsible positions. — You're get- 
ting your promotion on what you know, and 
I wish we had more like you." 


The boss can't take chances. When he 
has a responsible job to fill, he picks a 
man trained to hold it. He's watching you 
now, hoping you'll be ready when the op- 
portunity comes. 


The thing for you to do is to start today 
and train yourself to do some one thing 
better than others. You can do it in spare 
time through the International Correspon- 
dence Schools—just as more than two 
million men have done in the last 30 years 
— just as more than 130,000 are doing today. 


The first step these men took was to 
mark and mail this coupon. Make your 
start the same way—and make it right now. 


TEAR OUT HERE — — —— — * 
ATIONAL CORRESPONDENCE SCHOOLS 
тик 6235-В SCRANTON, РА. 


19 ease explain how I сап 
Muy for tae positos or in COR COE E 3 
have marked an X in the list below :— 








ELEC. INEER BUSINESS MANAG’M’? 
ЕЕС. Lie ting & Вуз. SALESMANSHIP 
апо Nar Railroad Positions 
гоа! 
Дејевтарћ Wa чар ILLUSTRATING 
HANICAL ENGB. Enon Card & Sign Ptg. 
‘echani man artoon: 
Machine Bhop Practice Private Secretary 
maker Business Correspondent 
Gas Engine О ting BOOKKEEPER 
VIL ENG Stenographer & Typist 
Surveying and ing Cert. . Accountant 
MINE FOR'N or ENG TRAFFIC MANAGER 
STATIONARY ENGB. Railway Accountant 
Marine Engineer Commercial Law 
CHITE! GOOD ENGLI! 
Contractor and Builder School Subjects 
Architectural CIVIL SERVIC 
В! Railway Mail Clerk 
Structural AUTOMO! 
UMBING & HEAT’G Mathematics 
Metal Wi Navigation H Spanish 
Text. Drejer er Аеш | Banking 
Airplane Engines 
aren 1-16-22 
Address. 


State  — — —————— 


City — 


Occupation —______ ee -7 
Persons residing in Canada should send this coupon ac 

ional Correspondence Schoola Canadian, Lim b 
Internationa [renum aod 


You Can Save $40.00 


By recovering your old anto 


top frame yourself. We 
$4.40 and up 











make these recovers to fit 
all makes and models of 
cars. Any person that can 












У ALL м FREE 
ASH MOTOR CORPORATION ZO0CHESTERA 


ARE YOU BASHFUL, TIMID 


Self Conscious, Embarrassed in Company. Let us tell 
you how you can overcome these troubles and acquire 
Poise, confidence, assurance and a magnetic personal- 
ity. Address The Veritas Science Institute, 1400 
Broadway, New York, Desk 15. 
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Health! 


Energy! 
Strength! 


At last there is a quick and inexpensive 
way to physical power—glowing health— 
pulsing vitality. Electricity in its most 
scientific and efficient form for the human 
system. A wonderful Violet Ray of tre- 
mendous curative nature. Not a Vibrator 
—not a current to shock your system—not 
a massaging device. A powerful penetrat- 
ing RAY of ENERGY that heals and in- 
vigorates. Endorsed by every doctor, sci- 
entist, physical culture and beauty expert. 








A remarkable book on 
health and beauty via 


Yi-Rex Violet Haus 


Sent to you 


FREE 


We have just published 
a remarkable book for 
5 free distribution. This 
book explains in detail 
the manifold uses of 
Violet Rays in treating 
almost every known 
human ailment. This 
book also contains 
charts and diagrams of 
the nervous system, 
and organic loca- 
tions, and fully de- 
scribes just how the 
Violet Ray works 





its many 


seeming miracles, written in a 
simple style—devoid of all tech- 
nical language. 





10-day free trial will 


prove all we claim 


Use it in the privacy of your home. Day by day 
you will see the difference in your physical fit- 
nesr tbe S ition of your sinews and muscles. 

WANT YOU TO BENEFIT by this great 
Е АЦ invention and offer you our book on 
perfect health and a ten day trial of the Vi-Rex 
machine FREE. Just fill in and send the coupon 


below. 
Vi-Rex 


Electric 











326 West 
Madison St. 
CHICAGO 


Summis 


VI-REX 
ELECTRIC CO. 

Dept. 44 | 
326 West Madison St. 
Chicago, Ill. 


$ 
$ 
$ 
$ 


3 
$ 
33 


: For 
New York City 
Only Address 
47 West 34th St. 
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| come across tokens ef my friends, and not 


only have I thus been enabled to meet 
many persons I should otherwise have 
missed, but have learned many of their 
doings, which they thought they had kept 
secret. My instrument, too, has often 
enabled me to help a mother find her lost 
child in a crowd. One sniff at the mother’s 
dress, where the child touched it, gives me 
the scent, and a five minutes’ chase usually 
leads me to the child itself.” 

“Why don’t you apply for a job in Cen- 
tral Park?” asked Silas Rockett, jocosely. 
“You could get a steady job on Sundays, 
hunting for lost children.” 

“In addition," continued Dr. Hacken- 
saw, "my smell-intensifier and OLFACTO- 
GRAPH have opened up an entirely new 
form of art. Smells, as you may perhaps 
know, appeal more strongly to one's emo- 
tions than colors or even musical sounds. 
I have carefully studied the harmonies of 
odors, and have combined different scents 
—not only perfumes but odors of all kinds, 
so as to form pleasing combinations. I 
have thus opened up an entirely new 
zsthetic field with wonderful possibilities 
for the future, and a stronger appeal to 
humanity than either painting or music. I 
have composed some garlic symphonies 
that would bring tears to the eyes of any 
Italian !” 

"[ had no idea there were so many uses 
to which your instrument could be put," 
observed the reporter, laughing. 

"| haven't begun to tell you of its uses 
yet,” continued Dr. Hackensaw. “Му 
super-nose, at the present moment, informs 
me that you are carrying a wad of bills in 
your right-hand hip-pocket. The infor- 
mation might be useful if I wished to 
borrow money. Last Sunday while walk- 
ing thru the woods, in the country, I 
smelt honey, and was led to a tree in which 
a wild swarm of bees had made their hive. 
I secured twenty-five pounds of delicious 
honey. Му super-nose was also useful 
last week. It enabled me to detect a forg- 
ery in a will case, because the ink used by 
the forger had a different smell from that 
of the rest of the document. The signa- 
ture was perfect to the eye, but the nose 
detected the fraud. In autopsies a single 
sniff will often reveal to me facts over- 
looked by the coroner. If I were a reve- 
nue officer I should never travel without a 
super-nose. Many a time has my instru- 
ment revealed to me concealed hooch care- 
fully hidden in the false bottom of a wagon 
or other hiding place. When I go into a 
store I can tell at one sniff just what wares 
the proprietor has for sale, and I often 
astonish him by letting him see I know 
just what stock he has on hand and on 
what shelf it is kept. But what is the use 
of continuing this enumeration. It would 
be endless. My instrument enables me to 
do almost anything—even, as I showed you 
a minute ago, to read a man's thoughts. 
It is no exaggeration to say that a man's 
thoughts are revealed by the emanations 
of his body. Every emotion he experiences 
quickens or retards the vital processes and 
the amount of perspiration that exudes 
from the pores is altered. In my instru- 
ment these changes are very perceptible, 
and I can recognize at once when a man is 
lying, when he is afraid, when angry, etc." 

"Doctor!" interrupted Silas Rockett, 

“You're just the man I want. I'm com- 
missioned to write up the burglary of the 
safe in the office of the firm of Wealthy & 
Rich. The police are nonplussed and 
haven't the slightest clue. Bring your in- 
strument along, and show us its powers in 
the detective line.” 

“All right," said Dr. 
a smile, "I'll go." 

An hour later, the doctor was carefully 
examining the safe. By means of an 
extensible tube that could be pulled out 
from the front of the suitcase that con- 
tained his super-nose, the doctor explored 
every cranny of the safe The doctor^was 
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Auto Owners 
WANTEDI 


To introduce the best auto- 
mobile tires in the world. 
Made under our new and ex- 
clusive Internal Hydraulic 
| Expansion Processthatelim- 
inates Blow-Out—Stone-Bruise 
—Rim-Cut and enables us to 
|| sell our tires under a 


10,000 MILE 
GUARANTEE 


We want an agent in every 
community to use and in- 
troduce these wonderful 
tires at our astonishingly 
low prices to all motorcar owners. 

Write for booklet fully describing this new 
process and explaining our amazing in- 
troductory offer to owner agents. 


Hydro-UnitedTire Co. 


Dept. 217, Chicago, San Francisco, Pottstown, Pa. 





Keystone Institute 


Automotive Course 

splendid opportunity to learn the auto- 
mobie business by comprehensive instruction 
and actual practice. our success assured 


after finishing our course, whether as mechanic, 


salesman or garage owner. Complete equip- 
ment, expert instructors, every modern facility 
for a thorough knowledge in this Зачды Жанн | 
field. Day and night courses. Write Í 
information to 


133 N. Fourth Street, Reading, Pa. 


Electrical киш thara qur 
ес r ca ter of a century this school has 
been train men of ambition and limited time for the 
electrical in ustries. Condensed course LR Fuere 

Engineering iiet s; 


positions and promotions. Theoretical and стаси ical 

сісу. Mathematics. Steam and Gas 

teat Drawing. Students construct Ornamon НА install wi 
test electrical in th diploma 


In One Year 


Ог 3000 men trained. Thoroughly 
ulpped fireproof dormitories, dining 
hall, Piaboratories, shops. 
Free catalog. 30th year odios Sept. 27,1922 
BLISS ELECTRICAL SCHOOL 
406 TAKOMA AVE., Е о. с. 


ВЕ А MOVIE CAMERA MAN 


Get into the third bi gest indus- 
dustry, see the world, do big things 
and make big money. a apd a years 
experience in m Шана 
Picture Phot tography 
— Seis you Ki- цу dor blæ —— hy Б 
we are dally 
making | pictures ‘in, which ye you can take an 
active part Get our interesti: booklet 
now-—Don't delay. It’s to your interest! 


NATIONAL SCHOOL OF PHOTOGRAPHY 
1269 Broadway New York City 


MOTOR FREE 


Short simplified course in 


ELECTRICITY 
Write 


S. Н. ELECTRICAL WORKS 
Dept. D-2, 310 So. Green St., Chicago, Hl. 


peal ares 






















к, ''How to Become a Good Рептап,'' and beautifal 
ree. Your name on card if you е oh stamp. 
F. W. Tamblyn 424 Ridge Bidg., Канева City, Мо. 








years—practical, techn'eal train- 
t a Trade School, but a practical 
ing electricity, steam, gas, auto- 
winding, drafting. Extensive labora- 
rrees awarded. Day and night ses- 
Finlay Engineering College, 

Kansas C.ty, Mo. 
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any time 
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Add $5.00 a Day to Your Profits 
With a Torit Acetylene Torch No. 13 


For radiator repairing, general soldering, light 
brazing, heating, battery repairing, etc. Рго- 
duces instant hot flame, works rapidly. Fur- 


nished with 4 different tips and soldering cop- 
per, enabling you to do a wider range of work. 





USES ACETYLENE GAS ONLY 


A splendid use for discarded auto acetylene 
tanks. Many owners make the Torit No. 13 pay 
for itself in a single day. Torch with 4 different 
tips, soldering copper, 5 feet tubing and con- 
nection for auto acetylene tank........... $7.50 


Order Today from Your Jobber, or 


ST. PAUL WELDING & MFG. CO. 
172 W. 3d ST., ST. PAUL, MINN. 







Franklin Institute 
Dot C181, Rochester, N. Y- 





WANTED! 
$135to $190 Month . 


= mail, free inforn 













Ю now | can quick! 
quic 
Hundreds & Say Mall Clerk i 
way il Cler 
Needed Q yes ar) or as Ci Mail Carri ^ 
©? olico clerk ($1400 to $1800 a year.) 


з= €——————— — 
Address " 


MECHANICS POCKET SECRETARY 25с 
Constructed of finest steel. Just push 
the button and out comes tho 
article you require. Worth 
$1.00. Postpaid. 



















Pencil, pe 
knife, ink erase г, pencil 
sharpener, nail file, and 
cleaner, mechanic’s marking 
point, fine compass with screw 
attachment, foot rule. 

Universal Co., Box 301, Stamford,Conn. 












MASTER THE PIANO 
IN THREE MONTHS 


POPULAR—RAG—JAZZ—STANDARD—COMPOSING 


THE SECTIONAL SYSTEM. NEW and ONLY CORRECT WAY TO LEARN 
PLANO PLAYING and COMPOSING. - ja our ета segs. Learn a paying 


M others bave failed to 


profession. (ee to make you а 
eei erp na NOTE and. ty E 
granted. 


See limit. Open to every- 
IGHT by sending for 


pelicula AT RN AT ONGE. А Address Registrar, 


FIRST NATIONAL CONSERVATORY OF MUSIC 
1416 BROADWAY 


NEW YORK 







Make Your Selection From More 
Than 50 A ot — Tool Chests 


а good 
Tere | Chest, ted ts to З 
ticular needs. That is 
manufacture mo: 
styles. АП of them are sold 
on satisf, jon or money- 
- Ask тс pour dware 
us direct for 


т АЛЕ ive booklet. 


Union Tool Chest Co. 
36 Mill St., Rochester, N.Y. 


Junior Bench Saw 


A precision bench machine of 
highest quality at a a oe 








Sawi: and 
when y done me on li Yon 


tion. Especially 


includes six inch sa 


Price i 
$2875 hot rit ch ET er 
W. & J. Boice, Dept 


„114 23rd St., Toledo, Ohio 


PRACTICAL ELECTRICAL EDUCATION— 
бз in 6 MONTHS. We teach by scie ntifio 





and original methods the theory and practice 
of eat Light Wiring, Testing, Meter 
Work, A. C. а D. C. Armature Winding. Trans- 
former, Motor; Generator Repair and Maintenance. 
No matter what your education, we 
you unti] competent and assist you to 
ment. Hundreds of successful graduates ar 
Write for new illustrated Book. Absolute 
knowl. 
SCHOOL OF PRACTICAL ELECTRICITY 
Gan 1. 350—415 Marshan Street $.1.350— 415 Marsha» Street — Milwaukee, Wis, Wis. 


<TAMMER? 


АМ! МЕТ 


T: ruins many anoa f 6 комо. 


Send postage ior large free boo he “ЯА, 2 of 
Stammering and entering. Methais successful for 
over а quarter-cen THE LEWIS INSTITUTE. 

40 Lewis Bldg., 71 "Adelaide St., Detroit, Mich., U.S.A. 


Google 

















provided with a hollow walking stick which 
fitted into a socket in the top of the suit- 
case, and seemed to carry the scent to his 
nose. By this means he could follow a 
trail in the street without attracting undue 
attention. 

After a thoro exploration of the safe the 
doctor followed a trail to the letter files, 
opened them and removed a certain letter 
and after sniffing it, put it into his pocket. 
Then he went back to the safe and fol- 
lowed a second trail which led him down 
to the cellar. Then he looked up with a 
puzzled look. 

“Where is the night watchman?” he 
aiko of the porter, who had accompanied 

m. 

“I don't know, sir,” replied the man. 
“He wasn’t here this morning. Either he 
ran away or the burglars killed him and 
carried off his body.” 

“What is below this grating here?” 

“That’s the sub- basement, but it hasn’t 
been used for years.’ 

“Well, get some help and open it. You 
will find the watchman there tied hand and 
foot. The burglars lowered him there.” 


Sure enough the poor man was found 
unconscious and delirious and could give 
no explanation of what had happened to 
him. 

“Come with me, Silas,” said Keene, and 
hailing a taxi he was soon speeding uptown. 
Dismissing the driver he climbed the steps 
of a fashionable residence and rang the 
bell. 

“Please ask Mrs. Harkness if she will 
see me for a few minutes,” he said to the 
maid, and shortly afterward the lady 
entered the parlor. 

“Madam,” said the doctor, “will you 
kindly tell us why you and your two 
brothers last night broke into the safe of 
Messrs. Wealthy & Rich?” 

The lady turned white to the lips and for 
a moment appeared about to faint. Then 
with an effort she recovered herself. 

“What do you mean, sir?” she cried. 


“There is no use denying the matter,” 
said the doctor. “I have proof positive 
that you and your two brothers did the 
deed and that you removed some letters 
from the safe. I think you will find it to 
your advantage to tell me all about the 
matter, rather than the police.” 


The lady hesitated for a moment and 
then burst forth. “You are right, doctor,” 
said she. “Wealthy & Rich are nothing but 
a firm of blackmailers. In some way they 
got hold of some letters of mine—written 
to a dear friend. There is nothing really 
bad in the letters, but my husband would 
be wildly jealous if he should ever see 
them. Now these blackmailers have been 
extorting money from me for months and 
making my life miserable, and so——" 


“And so you got your brothers to help 
you get the letters back and I see the ashes 
in your grate here. But do you know, 
madam, who is at the bottom of the whole 
blackmailing scheme? It is your husband! 
It was he who found the letters and who 
conceived the fiendish scheme of punishing 
you for your innocent affair by delivering 
you into the hands of these blackmailers. 


If you don't believe me, read this letter of | 


his, addressed to them, and which I secured 
Írom their letter file !" 


"Yes, Silas,’ said Dr. Hackensaw, as 
the two left the house, "a dog is all very 
well in his way for following a scent, but a 
dog lacks intelligence and means of com- 
municating with us. A dog lacks knowl- 
edge, too. A detective provided with my 
super-nose can accomplish things no dog 
could attempt. When I recognized Mrs. 
Harkness' scent on both packets of letters 
in the safe that touched the missing packet, 
I followed the scent to her letters in the 
letter file, and there I found the tell-tale 
letter from her husband. No dog could 


ПД 


have done that! 





Many states have pass- 
ed eugenic laws which 
require an examination 
of the two contracting 
parties to a marriage be- 
fore a license is issued. 
Eventually every civil- 
ized country in the world 
will adopt these laws to 
protect the well-being of 
the future by forbidding 
the marriage of physical 
defectives. Where do you 
stand? 

Do you look forward 
serenely, confidently to 
the day when you will 
win the girl you cherish? 
Do you picture in your 
day dreams a happy home 
with a loving wife and 
healthy children of your 
own flesh апа blood? 
This is the vision that 
every man should some 
| day realize, but you may 
be one of those who has 
fallen a victim to youth- 
ful folly, which has under- 
mined your manly powers 
and made you almost 
hopeless of ever being 
physically fit to marry. 


Make Yourself Fit 
Before You Marry 


STRONGFORT 
The Perfect Man It is a crime to marry 
when you know that 


you are not physically and mentally fit. You 
know that you cannot measure up to her 





vision of Manhood. You must not deceive 
her. You dare not marry in your present 
physical condition. The future looks dark to 
you, but CHEER UP, my hand is always out 
to you in friendship. I want to help you. I 
сап help you with 


STRONGFORTISM 


The Modern Science of Health Promotion 


Strongfortism has lifted thousands of weak, 
ailing, impotent, discouraged men out of the 
bog of hopelessness and despair and placed 
them on the Straight Road to Health, Happi- 
ness and Prosperity. Strongfortism has 
aided Nature in overcoming such ailments as 
Catarrh, Constipation, Indigestion, Rupture, 
Nervousness, Bad Blood, Poor Memory, Vital 
Depletion, Impotency, etc., and the results of 
neglecting the body. Strongfortism has re- 
stored the Manhood they thought lost forever 
and has given them renewed confidence, 
vitality, ambition, success and fitted them for 
Marriage and Parenthood. It can do the 
same for you irrespective of your age, occu- 
pation or surroundings. I guarantee it. 


SEND FOR MY FREE BOOK 


The experiences and research of a lifetime 
are contained in my wonderfully instructive 
book “Promotion and Conservation of Health, 
Strength and Mental Energy.” It will tell 
you frankly how you can make yourself over 
into a vigorous specimen of Vital Manhood. 
It is absolutely free. Just check the subjects 
on the free consultation coupon on which you 
want Special Confidential Information and 
send it to me with a ten-cent piece (one 
dime) to help pay postage, etc. I will do the 
rest. Send for my free book Right Now. 


LIONEL STRONGFORT 
Physical and Health Specialist 
Founded 1895 
Department 789 Newark, N. J. 
———— CUT OUT AND MAIL THIS COUPON == == == = 
FREE CONSULTATION COUPON 





Mr. Lionel Strongfort, Dept. 789, Newark, N.J. 


Please send me your book ‘‘Promotion and Con- 
servation of Health, Strength and Mental Energy,” 
for post on which I enclose a 10е piece (one 
dime). have marked (X) before the subject in 
which I am interested. 


Colds Increased . . Impotency 
Catarrh Height .. Falling Hair 
Asthma imples .. Weak Eyes 
Hay Fever Blackheads .. Gastritis 
. Obesity ort Wind .. Heart 
. Headache Flat Feet Weakness 
Thinness Stomach m 
Rupture Disorders Circulation 
Lumbago . Constipation . Skin Disorders 
Neuritis . Biliousness . Despondency 
Neuralgia ..Torpid Liver . Roun 
Flat Chest .. Indigestion Shoulders 
Deformi . .Nervousness ..Lung Trouble 
(describe) ..Роог Memory «Stoop 
Insomnia . -Rheumatism Shoulders 
Female Manhood . . Muscular 
Disorders Restored Development 
Successfu .. Youthful Errors ..Great Strength 
Marriage . . Vital Losses . . Weaknesses 
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Science and Invention for April, 1922 


Opportunity Ad-lets 


OU will find many remarkable opportunities and real bargains in these columns. 


It will pay you to read and investigate the offerings 


made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether sup- 
plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 
of the month. 


Advertisements in this section twelve cents a word for each insertion. inc 
should accompany all classified advertisements unless placed by an accredited advertising agency. 


accepted, 


Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues, 


Advertisements for the April issue must reach us not later than February 22. 


The Circulation of Science and Invention is over 135,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y. 


Aeronautics 


Model Aeroplanes that fly. Buy your complete outfit, 
scale drawings, fittings, compressed air motors and all- 
best model aeroplane supplies from The Wading River 
Manufacturing Co., established 1900, Our new 52-page 
catalog illustrated, 24 latest models and designs. Send 
5с for your copy. Wading River Manufacturing Co., 
672 ae Broadway, Brooklyn, New York, 

ys get flying model aeroplane free. Write to Aero 
"— у" o0 Hurlbut Ave., Detroit, Mich. 
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Agents Wanted 


Gold-finished clutch-pencils, 25c. each, including clip. 
Six-inch length. Everybody needs one. Agents wanted. 
Gerwick Novelty Co., 929 Assoclation Bldg., Chicago. 

Oniy One Policy a Day Means $130 per month profit; 
same on renewals. Policy pays $5,000 death; $25 weekly 
benefit for injury or sickness, Premium $10 yearly. Full 
or spare time. Easy Mir: Write Фо ог territory. 
Underwriters, Dept. N Newark, 


Men and women to mie $100 upwards, SEE. selling 
Teatest labor and money saving housebold necessity. 
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ig repeater. Good Crew Managers торов оп. ЕКЕЕ 
sample and particulars. ROLLY D8, Hastings, 
Nebraska. 

Big profits. Sell Plate Glass Wind Deflectors, Rear 


View Mirrors, Aluminum Foot Scrapers and 20 nation- 
ally advertised accessories, Car owners, Dealers, Garages 
buy one to gross. Write quick for illustrated catalog 
and agency prices. Rapid Sales Corporation, 13-D, 
Grand Rapids, Michigan, 


A Business of your own—Make sparkling glass name 
plates, numbers, checkerboards, medallions, signs; big 
illustrated book FREE. Е. Palmer, 513 Wooster, Ohio. 


Agents— Big returns, fast office seller; particulars and 
samples free. One Dip Pen Co., 12 Daily Record Bldg., 
Baltimore, Md. 


Agents, $60 to $200 a Week, Free Samples. 
Sign Letters for Store and Office windows. Anyone can 
do it. Big demand. Liberal offer to general agents. 
Metallic Letter Co., 433Z N. Clark St., Chicago. 


Agents—Sodereze; we are paying $2 an hour taking 
orders for this newest invention; send for Free Outfit 
and samples. American Products Co., 5926 American 
Bldg., Cincinnati, Ohio. 


Easy Money—$20 a Day—Something new. ‘‘Simplex 
Ironing Board Covers. Biggest seller in years. Every 
woman wants one on sight. New agent cleared $19.50 
Saturday. Another cleared $6 first 

















hour. Drop dead ones—sell something new and make 
big money. Write quick and be first in your territory. 
W. J. Lynch, Box 718, Springfield, 11. 


Only one sale a day means $200 per month! 


Five 
sales, $1,000 per month! 


Marvelous new adding machine, 
Retails $15. Work equals $350 machine. Adds, sub- 
tracts, multiplies, divides automatically. Speedy, accu- 
rate, durable, handsome. Five-year guarantee. Offices, 
stores, factories, garages, buy one to dozen. А fortune 
for live agents. Write quick for protected territory and 








free trial offer. Lightning Calculator Co., Dept. W, 
Grand Rapids, Mich. 

Free. Formula Catalog. Laboratories, Boylston 
Building, Chicago, 

Earn Big Money Fast applying Lithogram Initials 
to automobile doors. Every owner buys. 1.35 Profit 
on each sale, Full particulars mailed. Lithogram 
Company, 19-8, East Orange, N. J. 





$15 Daily and More for Men and Wornen Agents sell- 





= new Guaranteed Bousehold necessity. Domen. go 
about it. No experience. Permanent business. 
New seen soki 100 in two days (profit $75 BD | Write for 


proof. W. J. Lynch, Box 718, Springfield, 


Agents—We start you, for yourself. vemm money 
makers. Write Lester Fawcett Co., Janesville, Wis. 


Get in business yourself; $4 buys marvelous Keystone 
Economizer. Easily attached to any make car and saves 
35 uo sq per cent, present fuel consumption. Satisfaction 
eed or money refunded. Agents make big money. 
Address Keystone Economizer Company, 323 Stock Ex- 
change Bldg., Los Angeles, Calif. 


Good Income spare time refinishing chandetiers, brass 
beds, autos by new method. Experience unnecessary. 
Write for free samples showing finishes. Gunmetal Co., 
Av. “D,” Decatur, Ill. 


Agents—Here's Big Money and Independence. $6 
Starta Your Own Business. Be independent—our line 
assures your future prosperity. Jaco Comb Strops are 
not a novelty but a necessity—a quick seller and big 

















repeater. What others have done you can do, Act now— 
write for proposition and exclusive territory. 25c. brings 
sample. ne Jay Company, Desk 4, Washington, №. J. 





Agents $12 Daily selling Chemical Gas Lighters. No 
friction. Nothing like it. Sample 15c. Ideal Specialty 
Со., 1320 Martha St., Omaha, Neb 


Agents—New Invention. 





Harper's Ten-Use brush set 
and fibre broom. It sweeps, washes and dries up- 
stairs windows, scrubs and mops floors and does 5 
other things. Big profits; easy seller. Free trial offer. 
Harper Brush Works, Dept. Z, Fairfield, Iowa. 


Agents, Our soap and tollet article 
wonder; get our free sample case offer. 
138 Locust. St. Louis 





plan is a 
Ho-Ro-Co., 


Google 








Agents Wanted —Continued 





Agents—Bi, money taking orders Sults, Pants, 
Blankets, incoats, direct woolen mill to wearer. Big 
values. Donahue made $108 first week. Pinocci makes 


$200 weekly. Complete outfit free. 
L2740 N. Paulina, Chicago. 


Polimet Polishing Cloth cleans all metals. 
cents. Sample free. Gale Co., Inc., 
Boston, 


Men's Shirts—Big sellers—Factory to consumer, 


Taylor, Wells & Co. 





Retails 25 
15 Edinboro St, 





$15.00 


daily.  Undersell stores. Complete line. Free Samples 
to workers. Chicago Shirt Co., 208 8. LaSalle, 115, 
Chicago. 





Build Permanent Business following our Sure Success 
Plan introducing Guaranteed Hosiery and Underwear 
from factory to family. Attractive outfit assures quick 
sales. Large profits. Investigate for yourself. Address 
С & D Company, 37-B Grand Rapids, Michigan. 


Clow's Famous 
direct from  mill—for men, 
Every pair guaranteed. Prices that 
"How to Start" tells the story. 
George Clows Company, Desk 27, Philadelphia, Pa. 


Trial Order. Two Each Household Aprons, Kiddle 
Aprons, Bibs and Baby Pants, $2.25 postage prepaid. 
Nell for double. Splendid line rubberized specialties. 
Get details. Agents coining money. C. A. Bresler Com- 
pany, 118 West 23d Street, New York. 


Earn $60-$100 weekly selling—New Auto necessity— 
to avoid glaring headlights. Nothing like it, all auto- 
ists buy on sight. American Reflector Co., Dept. 45, 
Hammond, Ind. 


Big money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make £1.35. 
Ten orders dally easy. Write for particulars and free 
American Monogram Cv., Dept. 71, East 

















Fastest Selling Sanitary Brush Line in America. Huge 
Profit-Making Opportunity for live workers, with 
vancement. Other specialties. Get complete details, 
Act quick. Best season at band. А, Е, Silver-Cham- 
berlin Company, Clayton, N. J 

Live Agents make $10 Day selling Eureka Strainer 
and Splash Preventer for every water faucet. Takes on 
sight. Widely advertised and known. Get details today. 
A, J. Seed Filter Company, 73 Franklin, New York. 

350% Profit: Quick, easy seller. Kleanrite, Washes 


Clothes without rubbing. Sample Free. Bestever Prod- 
?o., 1941-FA Irving Park, Chica, 
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American Made Toys 


Manufacturers wanted for large production and home- 
workers on smaller scale for Metal Toys and Novelties, 
Toy Soldiers, Cannons, Cowboys, Indians, Buffalo Bills, 
Wild Animals, Whistles, Bird-Whistles, Race-Horses, 
Prize-Fighters, Wagtail Pups, Put and Take Tops 
and hundreds of other articles. Hundreds and thousands 
made complete per hour. No experience or other tools 
needed, Hronze Casting forms complete outfit from $5.00 
up. We buy these goods all year, paying fixed prices. 
Contract orders placed with manufacturers. Exceptional 
high prices paid for painted goods. An enormous business 
for this year offers industrious men an excellent oppor- 
tunity to enter this fleld. Write us only if you mean 





real business, Catalog and information free. Metal 
Cast Products Co., 1696 Boston Road, New York. 
Mittit HH UE FEHLT TELLE HE AMD II LA LT LH EHE ATH HUNE 





Automobile Accessories 


Biueprints: Connecting diagrams for Automoblle Arma- 
tures, 1921 edition. Charles Chittenden, B3024 Matthews, 





Kansas City, Missouri. 
m"—————"——OO(—À— OÜ€—X————— 
Automobiles 


Auto Owners Wanted to use and introduce our new 
6,000 and 10,000 Mile Guaranteed Cord and Fabric Tires. 
Make big money, part or full time. Free Tires for your 
car. Write quick for special agent's offer and low whole- 
sale prices. It will pay you to answer this little adver- 
tisement now. Reliable Tire & Rubber Co., 35th St. and 
Michigan Ave., Dept. 240, Chicago, Ill. 


Automobile Owners, Garagemen, Mechanics, Кераіг- 
men, send for free copy of our current issue. It contains 
helpful, instructive information on owerhauling, ignition 


troubles, wiring, carburetors, storage batteries, etc. 

Over 120 pages, illustrated. Send for free copy today. 

Automobile Digest, 541 Butler Bldg., Cincinnati. 

m(——mm""A——""O—U(€ 
Books 


Hypnotism—Banishes disease; controls others; astound- 
ing exhibitions possible. 25 easy lessons $1.00. ‘‘Mind- 
reading" (any distance); simply wonderful, wonderfully 
simple, 30c. Satisfaction guaranteed. Book Catalog 
and ''Hypnotic Wonders’ free. Science Institute, ES 
1014 Belmont, Chicago. 


Do the Dead Live? Inside dope on SPIRITUAL- 
ISM. 25c. postpaid. Bert Walton, 314 Washington 
Bldg., Seattle, Wash. 

Electricians’ Examinations: Book of questions and 
answers with diagrams, symbols, tables, notes and 
formulas for preparation for license. $1.25 by mail 
Aaron Shapiro, 132 West 24th St, New York. 





Name and address must be included at the above rate. Cash 


No advertisement for less than 10 words 


Objectionable or misleading advertisements not accepted. 





Books—Continued 


Sex Books for Adults. Illustrated 
Smetana & Co., Dept. 11, Owosso, Mich. 


For Sale—Complete volumes ELECTRICAL EXPERI- 
MENTER, RADIO NEWS. Also сора EVERYDAY. 
ENGINEERING, WIRELESS AGE. A good с 
complete your files. В. L. Frankhouser, 
Ave., Brooklyn, №. Y. 

“Schemer Magazine." Alliance, Ohio prints big pom 
schemes; one subscriber making fi three: 
another $10,000 from one. Try your luck; year only 
$1.00; three months, 25c. » 

The OUIJA—Interesting, instructive booklet gives right 
and wrong ы А, using Ouija Board; amazing personal 


catalog 4с. 
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experiences. including Bulletin on Occult 
Boones. Occult Saane Study Club, Box 45, Kansas 
"City, Mo. 


Sexology Books only for professional and advanced 
student readers. Forel, Krafft-Ebing, Kisch, Roble, Ellis, 
Freud, Key and other authorities. Sent in sealed en- 

velope. The Modern Book Society, formerly of New 
York City, 4150 Santa Monica Blvd., Los Angeles, Cal. 


Free. Upon request I will send you illustrated litera- 
ture describing the following entitled books: Astrology 





Character-Reading, Clairvoyance, Concentration, Enter- 
tainment, Healing, Hypnotism, Mechanics, Mesmerism, 
Mysticism, Occultism, Personal Magnetism, Salesman- 
ship, Success,  Seership, Mediumship, Win, Yogi 
Philosophy Gazing Crystals, etc. A, W. Martens, 
J. О, O., ‘Burlington, Ја. 

Book lovers, attention! 


New books EC old. Entire 
libraries replaced. Write now. LL U. Book 
change, 110 Riverside Ave., Newark, х^ 3. 


Books. All kinds. Lists. Higenes, 82441 Post St. 
San Francisco. 


Books for Sale on Occuitism-Mysticism-Theosophy - 
Advanced Thot-Mental Sclence-Rosicrucian and Hermetic 
Philosophy. List Free. The Grail Press, 712 G St, 
М. E., Washington, D. С. 


Diseases, Cause and Natural (innate) Remedy. Book- 
let 50c, Money, A. J. Stevens, Wauseon, О. 


Motion, by Percy Verance. A history of 
the efforts to discover same from earliest days to the 
together with a scientifc discussion regard- 
ing the [ШК АЛЫ of its ultimate achievement. Рго- 

illustrated, 357 pages. Price postpaid, $2.00. 
Enlightenment Specialty Co., 305 Fourth St, 
Edwardsville, IIL 


Back Issues of this and other magazines supplied by 
ston Magazine Exchange, 107 Mountfort St.. Boston. 


аннин! — M Mr MÀ 























Business Opportunities 


Hypnotism. Dr. Braid's wonderfully successful method, 
$1.10 Mesmer's $5,000 Secret, $1.10. — "Auto-Magnet- 
Creates. netic Energy, $1.19. 
and $2 coupon, $3. lf-Culture Society, 
SE 516 Salem, Glendale, Calif. 


Salespeople. $1.00 starts you in business Costs l5c. 
Sells for $1.50. 75c Package sent for 4c. Texply Co., 
Somerville, N. J. 

Be Independent. We teach by mail how to manu- 
facture unexcelled Toilet Preparations. Earn while you 
learn. Results guaranteed. Particulars free. School of 
Cosmetics, Box L, Omaha, Nebr. 


Enter a New Business, Earn $3,000 to $6,000 
yearly in professional fees making and fitting a foot 
specialty, openings everywhere with all the trade you 
can attend to; easily learned by any one at home in 
few weeks at small expense; no further capital re- 
quired; no goods to buy; job hunting, soliciting or 
agency. Address Stephenson Laboratory, 18 Back Bay, 
Hoston, Mass. 

What to Tevent for profit, free. 
Washington, 


Get Into um for Yourself! 


We furnish 
opportunity unlimited. 
Booklet free. МУ. 
East Orange, N, J. 

Advertise. Country town newspapers. List for stamp. 
Pennell Company. Covington, 5 


Join National Institute Inventors. 
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Patent News, РЗ, 





everything. 
Either men or women. 


Candy 
Hillyer Ragsdale, Drawer 


129, 








118 Fulton, New 


York City, strong protective membership society. Will 
secure, develop, manufacture, market patents. Dues 
$10. Booklet free. 





Be a Detective. Travel, Excellent opportunity. Fas- 
cinating work. Experience unnecessary. Particulars 
free. Ne American Detective System, 1968 Broad- 
way. N. Y. 


Real Estate men make $5,000 to $10,000 yearly. 
can do it. Send $1 for latest book showing you how 
Money refunded if not what we claim. Alliance Realty 
Bureau, Milwaukee, Wis. 








Chemical Expert will furnish formulas and trade 
secrets. АП lines. Lists free. W. L, Cummings, 
Ph.D., 238 Gordon Ave., Syracuse, N. Y. 
чип n enata cmt 








Battle Photographs 
25 Aetual Battle Scenes, 1 tographs, $1. 
phase of World War. Lieut. Vtt 50 Fort Greene 
Place Brooklyn, N. Y. 
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An Open Letter 


Do you recall one of those rare moments in life when the veil is lifted for a 
moment, when a breath of inspiration comes like a flash, when the future seems 
to be suddenly illuminated, when you feel a mastery stealing into hands and brain, 
when you see yourself as you really are, see the things you might do, the things 
you can do, when forces too deep for expression, too subtle for thought, take pos- 
session of you, and then as you look back on the world again, you find it different, 
something has come into your life—you know not what, but you know it was some- 
thing very real? 





Winning victories is a matter of morale, of consciousness, of mind. Would 
you bring into your life, more money, get the money consciousness, more power, 
get the power consciousness, more health, get the health consciousness, more 
happiness, get the happiness consciousness? Live the spirit of these things until 
they becomes yours by right. It will then become impossible to keep them from 
you. The things of the world are fluid to a power within man by which he rules 
them. 


You need not acquire this power. You already have it. But you want to under- 
stand it; you want to use it; you want to control it; you want to impregnate your- 
self with it, so that you can go forward and carry the world before you. 


And what is this world that you would carry before you? It is no dead pile of 
stones and timber; it is a living thing! It is made up of the beating hearts of human- 
ity and the indescribable harmony of the myriad souls of men, now strong and 
impregnable, anon weak and vacillating. 


It is evident that it requires understanding to work with material of this 
description; it is not work for the ordinary builder. 


If you, too, would go aloft, into the heights, where all that you ever dared to 
think or hope is but a shadow of the dazzling reality, you may do so. Upon receipt 
of your name and address, I will send you a copy of a book by Mr. Bernard Guilbert 
Guerney, the celebrated New York author and literary critic. It will afford the 
inspiration which will put you in harmony with all that is best in life, and as you 
come into harmony with these things, you make them your own, you relate with them, 
you attract them to you. The book is sent without cost or obligation of any kind, 
yet many who have received it say that it is by far the most important thing which 
has ever come into their lives. 


CHAS. F. HAANEL, 203 Howard Bldg., St. Louis, Mo. 


ө е contains a message of such transcendental importance 
15 vertisement that no'reader of Science and Invention, whether man, 
woman, or child, should fail to answer it.' 
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emists Are Badly Needed To-day 
All industry to-day is three-fourths chemical. Evary day brings new announcements of new ways in which- chemistry 15 
employed in business and industry. The sudden and almost unbelievable expansion of the chemical field in the United y 
States has increased the need for trained men in our country. Industrial plants of all kinds pay tempting salaries to get 
good men—salaries of $10,000 to $12,000 a year are not unusual for those who have proven their abilities. If you want a 
profession that offers unlimited possibilities—if you are looking for more money—if you like fascinating work—take up 
chemistry. No other vocation offers such splendid opportunities for real money and rapid advancement. Chemistry is now 
recognized as the coming great science and the demand for trained men is increasing every month. 
? 
i Ог. T. O'Conor Sloane - 
Learn Chemistry At Home Will Teach You. 
We will teach you Chemistry right in your own home, and in your spare time, in a practi- ‘ 
cal and intensely interesting way. Our home study course written by Dr. T. O’Conor Sloane is 
practical, logical and remarkably simple. Endorsed by leading scientific and educational authori- 
ties. The entire course is illustrated by so many experiments that are performed right from the 
start that anyone, no matter how little education he may have, can learn and thoroughly master 
every lesson. Dr, Sloane teaches you in your own home with the same individual and painstaking 
care with which he has already taught thousands in the class room. And Dr. Sloane personally 
examines and corrects all examination papers, pointing out your mistakes and correcting them 
for you. His personal training will be of inestimable value to you in your future career. If you 
really want to learn Chemistry and will honestly apply yourself to our lessons, our course will 
give you just as thorough and just as complete an education in general chemistry as you would 
have received had you been able to attend College. 
Easy Monthly Payments 
Yougean pay in small monthly amounts as you go along. The price of our course is very 
low and includes everything, even the chemistry outfit—there are no extras to buy with our 
course. Our plan places a chemical education within the reach of everyone. No matter what 
your income is, you can meet our low terms, and you do not have to give up your present em. 
ployment while learning. , 
И ° 
Experimental Equip- с;з за pies и 
Chemical Institute of New York, is one 
же cr 5 — or = 1 
emistry. e was formerly Treasurer о! 
MeNf Given Free ToEvery Student етшу. Ше as formerly Treasures, of 
We give to every student, absolutely Practical den ap Puro " 
free of charge, this chemical equipment Dr. Sloane taught chemistry for rs, but 
including everything you need for the he was for a long while en in com- 
entire course with the exception of а mercial chemistr 8 
few pieces of apparatus which we teach у А 
you how to make. You couldn't buy " Малу, рер would pay big e" to 
so complete an outfit anywhere for one ave T. oane teach them chemistry. 
cent less tan - There are тому, хон сп, ee БА vr and 
two pieces of laboratory apparatus an ^ 2 extra expense 
Ач еч and eighteen different chemi- БУ enrolling with the Chemical Institute 
cals and гона all X ene a xe of New Yor 
heavy wooden box with hinged front an = 
cover. This hand-finished box gerves r "к=н —  — рана eee ee эшш шш eee з eee 
not only as a case for the outfit but as 
a laboratory accessory for performin 1 скиор АИ СНБ 1 NEW YORE i 
countless experiments. , | 140—D Liberty St., New York City. 
Special 30 Day Offer | paon oqoy gaat th er 
gation on шу ра ree e 
tunities for Chemists." and full pa 
Besides Ven the student with his Experimental Equipment as described above, | about the Experimental Equipment given free 
we are making an additional special offer for a short while only. You owe it to yourself to find to evi student. Also please tell me about 
out about it. Write today for full information and free book “Opportunities for Chemists.” | your plan of payment and your special 30 
Send the coupon right now while it is fresh in your mind. Or just write your name and address day offer. 
on a postal and mail it to us. But whatever you do, act today before this offer is withdrawn. | » 
NAME ....442.«-«99«25€8*«1580 84 qae» »» e 
. 
Chemical Institute of New York, (пс. | anoressia SEn ETE pe tose 
Home Extension Division, 4 140-D LIBERTY STREET, NEW YORK CITY | CITY ......4.992500922599999 99999» URS *««« 
STATE. .ccccccccccccncscssescessuenaces 
8. I. April '22 Е — 
4 


Google IVERSITY OF ILLIN 


wean Auto3 


"CANADA AINT 


$0 FAR AWAY = 
GET TO HEAR “Wee THATS THe 


E.J. EVERYDAY!” Way You Time , 
That Lincotn'ts 
IT! -SAY THATS FAS' 
-Gee this ts Great/^ 


an m : НЕ Knows - 
T i - He Surg knows 
too - 110 say! 





5 
















be, 
SALT Lane bre 
P 


soa EVO; 


Er rmn 
LEE A mey кеча 





























х 
|: Н 
e 
= Be: 
- 
3! 
- 
| b 
HELLO SATAN! 
wat? On -No 
SWEENEY STUDENTS 
Шин - 
ТЕЦ, IT TO SWEENEY - НЕ KNows How To Keer 
You MAKING Money -/е Keeps Ме: Up-to-date” 
— BILL WINN 
Radio ’Ph from 5 School Talk to You Anywhere in U. $ 
adio ones from oweeney ochoo alk to You nywhere in U. Ð. 
э . . . . 
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. “yy: 
| Information From The Million Dollar Trade School 
^ Recelve messages — learn to I know 
| Free to Auto Students р" пие ап о Learn a Trade and Get a Good Job 1,*^^* 
wit radio work -— al thin “ine T —— E great 
struction now part of the regular eight weeks’ Mechanics’ and Electricians’ course future for you as a trained motor mechanic. The only question is, Are You 
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I am simply giving free some intensely interesting experience. ence. Sweeney graduates are in every part of the United States and in foreign 
When you come to the Sweeney School you come to learn by practical experience, countries—over 46,000 of them—and they are loyal Sweeney boosters. They are 
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like yourself who came to Sweeney’s and found success, battery for $7.00. You learn how to weld a broken crank case. You learn 
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Patterns to Make Your Own Radio—Concert Receivers 
Something New in Radio 


WITH THE HELP OF OUR PATTERNS YOU CAN BUILD YOUR APPARATUS AS 
EASILY AS MOTHER OR SISTER MAKE A DRESS, USING THEIR PATTERNS. 


Pattern No.1 Complete Short Wave Regenerative Set 


You can build this regenerative receiver easily without a machine shop. 
With the set of patterns especially designed it becomes a simple and 
easy work to make and assemble the parts comprising this set with 
which spark, C. W. signals and Radiotelephony may be received. 


Each Set Consists of Direction Pam- 
phlet and Blue-Print Patterns 





Two Color Envelope 9x12. 





The circuit used is of the single 
inductance type and is the same as 
that used in new and well-known ex- 
pensive sets recently placed on the 
market. With this circuit, a good 
selectivity is obtained, owing to the 
fact that the resistance of the wind- 
ing in this set is rather low and so 
does not practically affect the re- 
sistance of the aerial, which conse- 
quently operates as a wave collector 
with maximum efficiency. 


With this set of patterns and by 
following the instructions given it is 
very easy with the use of only a 
few tools to turn out the short wave 
regenerative receiver. 

One of the foremost Radio en- 
gineers has constructed this set for 
us, specially for the amateur, and by 
our modern, novel methods of con- 
struction, anyone is able to make an 
efficient apparatus for the reception 
of wave-lengths up to 800 meters. 


Pattern No. 2 Detector and Amplifier Units 


The second set cf patterns was de- 
signed s» as to match the short-wave 
regenerative set which may be built 
with patterns No. 1 designed espe- 
cially for its construction. The 
panel of each unit is of the same 
height, and the disposition of the 
binding posts makes it possible to 
use the detector control cabinet 
alone, or with any number of ampli- 
fier units, with only one “A” and 
one “B” battery, if so desired. The 
arrangement of the binding posts 
was made with a view to avoiding 
any long wiring from the batteries 
to the filaments of the tube used in 
each unit, and each of these control 
cabinets, being fitted with a jack, the 
telephones may be plugged in for 
the detector alone or any number of 


New Departure 
The novel departure in these sets of 
patterns is that we do not merely 
give you pictures of how the appara- 
tus looks, and mere diagrams—BUT 
EACH AND EVERY PATTERN 
SUPPLIED IS FULL SIZE. 


Alamo Sales Corp., Indianapolis, Ind. 
Am. Electro Tech. App. Co., N. Y. City 
Amer. Haw. Stores, Bridzeport, Conn. 
Andrae & Sons, Julius, Mil .aukee, Wis. 
Anilrao < Sons. Julius, Mason City, Iowa 
Anthracite Radio Shop, S ranton, Pa. 
Atlantic Radio Co., koston, Mass 
Bamberger & Ca., L.. Newark, N. J. 
Banister & Po'lard Co., 

Newark, N. J. 


206 Market St., 
St. Louis, Mo. 


Benwood Specialty Co., 
Blueburd Electric Shop, 

189 Monticello Ave., Newark, N. J 
Brode Electric Co., Los Angeles, Cal. 


Fleron st 


Heustis, 





Erle Book Store, 
Fergus Electric Co., 
Findley Electric Co. , Minneapolis, Minn. 
Боп, M. M., 

3 N. Broad St., Trenton, №. J. 
Fuller i Seth W., 
Galveston Wireless Sup. Co., 


Gurd & Co., Wm., 
Hall Electric Co., Wm., 
Hatfield Electric Co., Meridian 

& Maryland Sts., Indianapolis, Ind. 
Hickson Electric Co., 


stages of amplification connected 
to it. 

If, to the short wave set, which 
may be built with the set of patterns 
No. 1, are added a detector and two 
amplifying units, the receiving out- 
fit thus composed will give wonder- 
ful results and will enable the 
owner to operate a loud talker for 
the entertainment of his friends 
with radiophone transmissions, which 
may now be received every day. The 
appearance of the complete receiv- 
ing outfit, which may be built with 
these sets of patterns, is as attrac- 
tive as that of any standard make 
of apparatus, and its functioning is 
as good and we may say, in several 
cases, better. 


Each Set Consists of Direction Pam- 


phlet and Blue-Print Patterns 





Two Color Envelope 9x12. 


Pattern No. 1 Short Wave Regenerative Set 50c. 


Pattern No. 2 Detector and Amplifier Units 50c. 
BOTH TOGETHER $1.00 Prepaid 


Eithe: Direct from us or for sale by the following responsible Dealers: 


Meyberg Co., Leo J., 
Mohawk Elec’l Sup. Co., 
National Radio Corp. 
Nat’! Radio Institute 
New England Motor 


New Era Shop, 

Galveston, Tex.| Newman-Stern Co., 

London, Canada| Nichols Radio Sup. Co., 
Dayton, О. | Nola Radio Co., 

Noll & Co., E. P., 


Erie, Pa. 
Zanesville, O. 


ales Co. 
Boston, Mass. 


Fitchburg, Mass. 


Northwest Radio Serv. Co., 
Rochester, N. Y.| N. 


8. W. Bookstall Co., 


San Francisco, Cal. 
Syracuse, N. Y. 
Atlanta, Ga. 
Washington; р. С. 


Greenwich, Conn. 
Milwaukee, Wis. 
Cleveland, О. 
Bwilg. Green, Ky. 
New Orleans, La. 
Philadelphia, Pa. 
Northern Radio & Elec. Co., Seattle, Wash. 
Seattle, Wash. 
Sydney, Australia 


New Orleans, La. 
Toronto, Can. 
' Wheeling, W. Va. 


Rochester, N. Y. 
Chicago, Ill. 
Washington, D. C. 


Rose Radio Supply, 
Roy News Co., Fre/k J. 
Sands Electric Co., 
Sayre-Level Radio Co., 
Schmidt & Co., R., 
Sears, Roebuck & Со., 
Service Radio School, 
Shotton Radio Mfg. Со. Scranton, Pa. 
Smith Novotoy Elec., Inc., Charlotte, N. С. 
Smith Radio Labs, Sarnia, Ontario, Can. 
So. California Elec. Co. .. Los Angeles, Cal. 
Southern Elec'] Sup. Co., San Diego, Cal. 
Southwest Radio Sup. Co. бе Dallas, Tex. 
Sprott-Shaw Schl., Vancouver, В. С. 








Brown, J. Edw., Glenbrook, Conn | Hico Wireless Supply Co., Pacent Electric Co., New York City | Sterling Electric Co., | Minneapolis, Minn. 
Bullock's, York, Neb 901 S. Mechanic St, Marion, 11. | Paramount Radio Sup, Co., Atlantio City | Stubbs Electric Co., Portland, Ore. 
Bunnell & Co., J. H., New York City | Holt Electric Util, Co., Jacksonville, Fla.| Paul's Electric Stores, Medford, Ore. | T. & H. Radio Co., Anthony, Kans. 
Burham & Co., Deptford, 8. E. 8. Eng. | Hommel & Co., Ludwig, Pearlman's Book Shop, Washington, D. C. | Tuska Co. C S., , Hartford, Conn. 
California Elec. Co., San Francisco, Cal. 530 Fernando- St. "Pittsburgh, Ра. | Penn. Marconi Wireless Schl., Phila., Pa. | United Electric Stores, Е. Pittsburgh, Ра. 
Carter Electric Co., Hughes Elec'] Corp., Syracuse, N. Ү.| Penn Radio Apparatus Co., Reading, Ра. | United E'ec Stores Co., Braddock, Pa. 
21 Haynes St., Atlanta, Са. | Jenkins, Lester I. New Bedford, Mass.| Phila. Schl. of Wireless Tele., Phila., Ра. |U. S. Radio Co., Ferry and Diamond Sts., 

Catton, Neill & Co., Honolulu, T. Н. | Karlowa Radio Corp., ^ Rock Island, Ill.| Piedmont Electric Co., Asheville, №. C.| ... Pittsburgh, Pa. 
Central Radio Co., Independence, Мо | Katzenbach & Co., Е. S., Trenton, N. J.; Pioneer Electric Co., St. Paul, Minn. | Warner Bros., Oakland, Cal. 
Central Radio Co., Kansas City, Мо.| Kendall Co., W. D., Worcester, Mass. | Pitts Co., Е. D., Boston, Mass. | Western Radio Co., Kansas City, Mo. 
Chase, Geo. H., Newport, 'R. I| Killoch Co., David, New York City| Pitts. Radio & App. Co., Pittsburgh, Pa. | Western Radio Elec. Co., Los Angeles, Cal. 
Chicago Radio Ap. Co., Chicago, 111. | King Radio Co., Pittsburgh, Pa.| Pitts. Radio Sup. Co., Pittsburgh, Pa. | Wheeler Green Electric Co., 

Cleveland Co., L. W., Portland, Ме. | Klaus Radio Co., Eureka, Ill. | Port Arthur Radio Lab., Port Arthur, Tex. 25 St. Pauls St., Rochester, N. Y. 
Cloud & Son, Macy. Ind.| Kluge, Arno A., Los Angeles, Cal.| Post Office News Co., Chicago, Ill. While & Bro., Frank, Canton, IL 


Con. Radio & Elec, Corp., New York City 

Cutting & Washington, New York City 
Daily Battery & Equipment Co., 

232 3d St., Pittsburgh. Pa. 

Delancey- Felch & Co . Pawtucket, R. i. 

tric Co., Detroit, Mich. 

Со., Milwaukee, Wis. 

. Co., Pittsburgh, Pa. 

New York City 






Dev 





Krause & Co., 
Kuebler Radio Co., 
Kusel Co., D. & F., 
Lehigh Radio Co., 
Liberty Incandescent Supply Co., 

703 Liberty Ave., 
Liberty Radio Sup. Co., 
Linze Elec'1 Sup. Co., 
Luther, H. E., 


A. F., 


Detroit, Mich. 
Toledo, O. 
Watertown, Wis. 
Bethlehem, Pa. 


Precision Equipment Co., 


Radio Distributing Co., 
Radio Electric Co., 

Radio Equipment Co., 
Radio Equipt. & Mfg. Co., 


N. S. Pittsburgh, Pa. 

Chicago, Ill. 
St. Louis, Mo. 
Centerville, Ia. 


Cincinnati, О. 
Radio Development Co., Springfield, Mass. 
Newark, N. J. 
Pittsburgb, Pa. 
Boston, Mass. 


Minneapolis, Minn. 


Whitall Electric Co., 
White Co., The, 
White & Boyer Co., Washington, D. C. 
Williamson Elec. Co., Seattle, Wash. 
Wilmington Elec. Spec. Co., 
Wilmington, Del. 

Wilson Co., Harold K., 

Grundy Center, Towa 
Winner Radio Co., Aurora, Colo. 


Westerly, R. I. 
Columbus, Ga. 


Duck & Co., Wm. B.. Toledo, O.| McCarthy Bros. & Ford, Buffalo, N. Y. Radioelectric Shop, Cleveland, O. | Wireless Mfg. Co., Canton, O. 
Dunn. 7. J., Pasadena, Cal. | McMillan Bros, 1323 Juniata St, Ray-Di-Co., Chicago, Ill. | Wireless Press, New York City 
Electric Motor & Eng. Со. Canton. О. N. 8. Pittsburgh, Pa.| Reuter Electric Co., Cincinnati, О. | Wolfe Electric Co., Omaha, Neb. 
Electro Importing Co., New York City | Manhattan Elec. Sup. Co., N. Y. & Chic | Reynolds Radio, Denver, Colo. | Ү. М. С. A., Los Angeles, Cal. 
Elite Electric Shop, Marshall-Gerken Co., Toledo, О.| Н. I. Elec. Equipt. Co., Providence, К. I. | Zamoiski Co., Jas. M., Baltimore, Md. 

407 Mesa Ave., El Paso, Tex.| Meter Elec'l Const. Co., Oshkosh, Wis.! Riverside Laboratory, Milwaukee, Wis. ' Zibert Bros., Nashville, Tenn. 


Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City 
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i Whats Wrong in 
It's so easy to make embarrassing mistakes 
in public—so easy to commit blunders that 
make people misjudge you. Can you find 
the mistake or mistakes that are being 
made in this picture? Can you point out 
what is wrong? If you are not sure, read 


the interesting article below, and perhaps 
you will be able to find out. 
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and culture to be able to do at all 
times exactly what is correct. This is 
especially true in publie where strangers 
judge us by what we do and say. The ex- 
istence of fixed rules of etiquette makes it 
easy for people to know whether we are 
making mistakes or whether we are doing 
the thing that is absolutely correct and 
cultured. They are quick to judge—and 
quick to condemn. It depends entirely 
upon our knowledge of the important 
little rules of etiquette whether they 
respect and admire us, or receive an en- 
tirely wrong and prejudiced impression. 
- In publie, many little questions of good 
conduct arise. By publie, we mean at the 
theatre, in the street, on the train, in the 
restaurant and hotel—wherever men and 
women who are strangers mingle together 
and judge one another by action and 
speech. It is not enough to know that one is 
well-bred. One must see that the strangers 
one meets every day get no 
impression to the contrary. 
Do you know the little 
rules of good conduct that 
divide the cultured from the 
uncultured, that serve as a 
barrier to keep the ill-bred 
out of the circles where they 
would be awkward and em- 
barrassed? Do you know the 
important rules of etiquette 
that men of good society 
must observe, that women 
of good society are expected 
to follow rigidly? Perhaps 
the following questions will 
help you find out just how 
much you know about eti- 
quette. 


Etiquette at the 
Theatre 


When a man and woman walk down the 
theatre aisle together, should the man pre- 
cede the woman? May they walk arm-in- 
arm? When the usher indicates their places, 
should the woman enter first or the man? 

Many puzzling questions of conduct con- 
front the members of a theatre party who 
oceupy a box. Which seats should the 
women take and which the men? Should 
the women remove their hats—or don’t 
they wear апу? What should women wear 
to the theatre in the evening? What should 
men wear? Is it correct for a man to leave 
a woman alone during intermission ? 

At the theatre, evidences of good conduct 
can be more strikingly portrayed than per- 
haps anywhere else. Here, with people 
surrounding us on all sides, we are admired 
as being cultured, well-poised and attrac- 
tive, or we are looked upon as coarse and 
ill-bred. It depends entirely upon how well 
one knows and follows the rules of eti- 
quette. 


| T is a mark of extreme good breeding 


vitation ? 
lic? 


how to 
properly ? 


thing that 


At the Dance 


How should the man ask a woman to 
dance? What should he say to her when 


Do You Know-— 


how to introduce men and 
women correctly ? 


how to answer a cinner іп- 


how to greet a man or wo- 
man acquaintance in pub- 


how to plan- church and 
house weddings? 


use table silver 


how to word invitations and 
acknowledgments ? 


how to avoid blunders at 
the theatre and opera? 


how to do at all times the 





the musie ceases 
and he must return 
to his original 
partner? Do you 
know the correct 
dancing positions? 

How should a wo- 
man accept a dance 
and how should she 
refuse it? How can 
the embarrassment 
of being a wall-flower be avoided? How 
many times may a girl dance with the 
same partner without breaking the rules of 
etiquette? Is it considered correct, in social 
circles, for a young woman tọ wander away 
from the ball-room with her partner? 

Very often introductions must be made in 
the ball-room. Should a man be introduced 
to a woman, or a woman to a man? Is it 
correct to say, Miss Brown, meet Mr. Smith 
or Mr. Smith, meet Miss Brown?  Whica 
of these two forms is correct: Bobby, this 
is Mrs. Smith or Mrs. Smith, this is Bobby? 
When introducing a married 
woman and a single woman 
should you say, Mrs. Brown, 
allow me to present Miss 
Smith or Miss Smith, allow 
me to present Mrs. Brown? 

When leaving ‘the ball- 
room, is the guest expected 
to thank the hostess? What 
should the woman guest say 
when she leaves? What 
should the gentleman guest 
say? It is only by knowing 
exactly what is correct, that 
one can avoid the embarrass- 
ment and humiliation of 
social blunders, and win the 
respect and admiration of 
those whom one comes in 
contact with. 


In the Street 


There are countless tests of good man- 
ners that distinguish the well-bred in pub- 
lic. For instance, the man must know 
exactly what is correct when he is walking 
with a young woman. According to eti- 
quette, is it ever permissible for a man to 
take a woman’s arm? May a woman take a 
gentleman’s arm? When walking with two 
women, should a man take his place be- 
tween them or on the outside? 

When is it permissible for a man to pay 
a woman’s fare on the street-car or rail- 
road? Who enters the car first, the woman 
or the man? Who leaves the car first? 

If a man and woman who have met only 
once before encounter each other in the 
street, who should make the first sign of 
recognition? Is the woman expected to 
smile and nod before the gentleman raises 
his hat? On what occasions should the hat 
be raised? 

People of culture can be recognized at 
once. They know exactly what to do and 
say on every occasion, and because they 
know that they are doing absolutely what 
is correct, they are calm, well-poised, digni- 
fied. They are able to mingle with the 


is absolutely 


correct and cultured? 
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most highly cultivated people, in the high- 
est social circles, and yet be entirely at ease. 


The Book of Etiquette 


There have probably been times when 
you suffered embarrassment because you 
did not know exactly what to do or say. 
There have probably been times when you 
wished you had some definite information 
regarding certain problems of conduct, 
when you wondered how you could have 
avoided a certain blunder. 

The Book of Etiquette is recognized as one of 
the most dependable and reliable authorities on 
the conduct of good society. It has solved the 
problems of thousands of men and women. It 
has shown them how to be well-poised and at 
ease even among the most brilliant celebrities. 
It has shown them how to meet embarrassing 
moments with a calm dignity. It has made it 
possible for them to do and say and write and 
wear at all times only what is entirely correct. 

In the Book of Etiquette, now published in 
two large volumes, you will find chapters on 
dinner etiquette and dance etiquette, chapters on 
the etiquette of engagements and weddings, chap- 
ters on teas and parties and entertainments of 
all kinds. You will find authoritative informa- 
tion regarding the wording of invitations, visit- 
ing cards and all social’ correspondence. The 
subject of introductions is covered exhaustively, 
and the etiquette of travel devolves into an 
interesting discussion of correct form in France, 
England and other foreign countries. From 
cover to cover, each book is filled with interest- 
ing and extremely valuable information. 


Sent Free for 5-Day Examination 


Let us send you the famous Book of Etiquette 
free so that you can read and examine it in your 
own home. You are not obligated to buy if you do 
not want to. Just examine the books carefully, 
read a page here and there, glance at the illus- 
trations, let it solve some of the puzzling ques- 
tions of conduct that you have been wondering 
about. Within the 5 days, decide for yourself 
whether or not you want to return it. 

We expect this new edition to go quickly. The 

ks are now handsomely bound in cloth 
decorated with gold. We urge you to send for 
your set at once. The price for the complete set 
is only $3.50 after 5 days. But don't send any 
money now—just the coupon. Keep the books 
at our expense while you examine them and read 
some of the interesting chapters. 

Mail the coupon for your set of the Book of 
Etiquette today. Surprise your friends with your 
wide knowledge of the correct thing to do, say, 
write and wear at all times, Remember, it costs 
you nothing to see and examine the books. Mail 
the coupon NOW. Nelson Doubleday, Inc., Dept. 
654, Oyster Bay, N. Y. 

FREE EXAMINATION COUPON 


NELSON DOUBLEDA Y, Inc. 
Dept. 654, Oyster Bay, New York 

Without obligation on my part, and without any 
money in advance, you may send me the complete two- 
volume set of the Book of Etiquette for free examina- 
tion. Within 5 days after receipt I will either return 
the books or keep them and send you only $3.50 in full 
payment, 


(Please write plainly} 


AUdIMS.. 2 iii ces Re Disa Te Ceres E 

"Check this square if you want these books with 

L] the beautiful full-leather binding at five dollars, 
with 5 days’ examination privilege.” 
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Learn Electricity By The Keysheet System 
$50, $75, $100 A Week And Over | 


To some men these salarics are cnly a dream. Thousands | 
of men are content to struggle alung on a bare living wage. 


They are enjoying none of the pleasures of life. They do 
not realize that $50, $75, $100 and more per week can be 
easily earned. Thousands upon thousands are earning more. 
Do you know of any good réason why you should not also? 
No. There is absolutely no good reason. The trained man 
knows that $100 per week is not at all unusual in the elec- 
trical field. But why dream about it? Act. Throw off 
the old spirit of indecision. Send for the valuable tree 
booklet which tells why the Keysheet System in electrical 
training is taking the country by storm. 


An Absolutely Sure Method 


You know that it isn’t what you read or hear but what you remember 
that gives you the knowledge you need to SUCCEED. This is es- 
pecially true of the study of Electricity where the man who wins 
is the man who knows just what to do at the right time, 


There is one sure way to know Electricity as all the great experts 
know it. That is the Streuber way—taught only by the World Tech- 
nical Institute. With the Streuber Keysheet System you cannot 
forget anything. The self-checking process embeds in your mind 
everything we teach you. 


This new system in teaching electricity makes progress rapid and 
sure. There is no longer any doubt about your ability to master 
every phase of electricity, providing only that you can read and 
write, ard are willing to give us a few minutes of your spare time 


Know Electricity As Experts 


Know lt. Be An Expert Yourself 


We want to hear from men who are not satisfied with anything but 
a big salary. We do not care to enroll men who want to dabble 
and earn a few dollars more per week, to take care of a few added 
expenses. We want men who can say “I am in this world for 
awhile, and I want to get all that’s coming to me. I am no piker. 
If training has enabled others to earn big money, and reach the 
worth-while positions, there ıs nothing to stand between me and 
success, because I have made up my mind to start training.” 


We Train You Until You Have 
A Position 


The more money graduates earn, the better advertisements they are 
for the World Technical Institute. For that reason we try to place 


Features That Every Intelligent 
Man Must Take Into 
Consideration 


The Streuber Course on Practical Electrical Engineering 
covers every phase of clectricity, from magnetism to com- 
plete operation and management of the plant, skop or 
factory. 


Everyone of the thousand drawings are by George Streuber. 
They represent a year’s hard work. They alone are said 
to be worth $500 to any man interested in any branch of 
electricity. 


We make no extra charge for the supplementary and valu- 
able training in automobile ignition, lighting and starting, 
wireless, telephony, farm lighting, motion picture operatng. 


We supply free apparatus for use in actual practice. 


We award diplomas to graduates, and help them procure 
positions. 


Ours are the most up to date training methods in America. 
DO YOU KNOW THIS MAN? 


Thousands of successful electrical workers, engineers and 
students do. 


This is R. George Streuber, formerly of the Westinghouse 
Company, the Edison Company, the National Conduit and 
Cable Company and instructor for one of America’s leading 
resident electrical schools. 


You will be personally instructed and advised by Mr. 
Streuber, throughout the course, and after you graduate. 


He is the first man to use the Keysheet System in teaching 
electricity. His years of personal contact with students 
has shown him the necessity of a self-checking system such 
as has been created in this practical training course. 


The inauguration of this new systcm is the most important 
step in simplifying and per- 
fecting raining methods 


since the advent of elec- The World Technical Institute, 





ipei clie А ене ринен! i a tiem, minre trical literature. | Futter Bldg, Jersey City, М. J. 
і Gentlemen:—Send to me at once, free of al! 
SEND FOR FREE BOOKLET TODAY cage е т Ls 
Keysheet Method of Electrical Training, also 
Just fill out the coupon and return to us. It may prove to be the most important step you I particulars about the free apparatus, and tel! 
have ever taken. 1 me how I can prepare myself for a position 
І paying $50, $75, $100 and over рег week. 
T ° ° 
World echnical Institute | Наше. 5,564 +з эе Жее таа ааз өлбө S Tab» агу 
е 1 Абеев .........„ ur eere EIC PN ED 
Fuller Building Jersey City, N. J. | 
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“The Electrical Magazine for Everybody” 


RACTICAL ELEC- 

TRICS is probably the 

most novel magazine of its 

kind ever conceived. It 

is personally edited by H. 
Gernsback, editor of SCIENCE 
& INVENTION and RADIO 
NEWS. Mr. Gernsback, who 
founded the old MoprERN ELEC- 
TRICS as well as the ELEcTRICAL 
EXPERIMENTER, knows thoroughly 
what the public wants and has 
wanted for many years. In pre- 
senting this new magazine he but 
heeds the thousands of letters re- 
ceived by him to establish a new 
100% electrical magazine that will 
beat the best that was in MODERN 
ErEcrRICS and ELECTRICAL Ex- 
PERIMENTER. 


Electricity covers such a tremendous 
field that the man who does not keep 
abreast with it does himself a great 
injustice. PRACTICAL ELECTRICS 
covers that field from every angle. It 
is written in plain every-day language 
that all can understand. It portrays the 


entire electrical development of the 
month faithfully in non-technical 1ап- 
guage. It caters to everyone interested 
in electricity, be he a layman, an experi- 
menter, an electrician or an engineer— 
each will find in this magazine a depart- 
ment for himself and plenty more. 


The February issue now on the news- 
Stands contains 48 pages and over 100 
different articles and over тоо illustra- 
tions, with an artistic cover in two col- 
ors. Professor T. O’Conor Sloane, 
Ph.D., is associate editor of the maga- 
zine. 


Leading Articles in 


February Number 
Farming 100,000 Acres electrically. How to 
Make an Electric Xylophone. Home Labor- 
atory Switchboard. Simple Electro-Chemical 
Experiments. How to Make Electrically 
Operated Clock 


{AOE 


i PRIZES 
= Th's magazine offers a number of prizes, as 
follows: 

$100.00 Household Wrinkle Contest. 

$50.00 Burnt-out Fuse Contest. 

$3.00 for the best picture of your electrical 
workshop. 

$3.00 for the best article on Elec-Tricks, the 
new department. 

$3.00 for the best “short-circuit,” the semi- 
humorous department. 

In addition to this, the magazine pays high 
prices for all electrical experiments, electrical 
articles, etc. 
= See Current Issue for Full Details, 


atriis mmm PEPPER EA 





manninn 


This issue also contains articles by 
some of the greatest living electrical 
writers, workers and students апа the 
magazine will prove a revelation to any 
one interested in electricity. 


Inasmuch as the new magazine has 
a circulation of only 25,00 copies, 
we urge you to place your monthly 
standing order with your newsdealer at | 
once. Or if you wish, fill out the coupon 
below for your subscription and take 
advantage of our special offer. 


Every issue besides its many other features 
contains the following departments: 


"New Things Electric" 
“Experimental Electrics” 
“Electrical Digest” 
“Junior Electrician” 
“Му Laboratory” 
“Elec-Tricks”’ 
“Motor Electrics” 
“Short Circuits” 
“How and Why” 
swers.) 


Make all 
Electrics Co." 


(Questions and An- 4 


checks payable to: “Practical 


| SSS See SS эз, eS ee ыз 


| SPECIAL OFFER 


| Gentlemen: 
Although your regular price is $2.00 per year, 
you will accept ту subscription at $1.75 per year 
(Canada and foreign $2.25) I enclose the money 


PRACTICAL ELECTRICS CO, 236 Fulton Street, New York ЙЛЫ m mme 
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Now as Never Before 
You Need 


HE ENCYCLOPADIA BRITANNICA 


What has been the lasting heritage of the war? In brief, a nation of keener thinking, knowledge-demanding people. The 
war has had a profound effect on the 100,000,000 inhabitants of this country. It has carried their interests from the town or 
city in which they live across the water into foreign countries, to every part of the world. They have become no longer 
content to know only their neighbor across the street, but they want to learn of their neighbors in all nations of the earth. 

| The war created in the people a thirst for knowledge, world wide in compass. The war instilled in the people the habit of 

thinking broadly in world wide terms, of wanting information on subjects they never dreamed of before, of thinking more 

deeply on the problems of the day. Over the three years since the war, during the political, social, economic adjustment 

| in this country, this habit of the people has grown stronger and stronger until there has never been manifest such eagerness 
for knowledge as there is today. 

Where can people find the means to satisfy this demand for knowledge? The greatest reservoir of knowledge in exist- 
ence, authoritative and comprehensive, is the Encyclopaedia Britannica, the most widely known, the most esteemed—the 
resource of thousands of men and women, seekers of knowledge in every generation for a century and a half. It is the book 
of the hour. 


How shall America readjust her indus- The Britannica in Women’s Affairs 
trial conditions? Is the present League of ) I ERA У 
Nations likely to succeed? Is the fall of _ The Encyclopaedia Britannica gives io the woman fundamental informa- 
the Bolshevist regime in Russia i inent? tion on politics, on economics, child welfare, domestic science, on foods and 

D А mmin their relative values, on hygiene, sanitation, home decorations, furniture, 
Will Germany fulfill its treaty obligations? rugs and furnishings. As an educational influence the Encyclopaedia Bri- 


tannica is supreme. As an aid to children in school it is indispensable to 
By means of the exhaustive articles in the Encyclopaedia Britannica on supplement, interpret and broaden their knowledge on the subjects which 
economics, industries, politics, government, labor and capital you will be able they are studying. 
to obtain a clear insight into the problems of today. The Britannica will 


enlighten you on such timely topics as prohibition, suffrage, tariffs, currency, ° 
| waterways, transportation and government ownership. Printed on the Famous India Paper 
| These sets are printed on the genuine India paper—the beautiful, light, 
A Treasure Chest of Knowledge strong, thin but opaque sheet which has proved an ideal medium on which to 


print the Encyċlopaedia Britannica, because it makes this great work more 


| The Britannica is a complete library of knowledge on every subject. It compact, much more convenient to handle and more inviting to read. 


discusses in a way that you can understand every branch of science, industry, 


literature, art, religion, inventions and engineering; history and race devetop- - 

ment; war and peace; architecture, astronomy, qeu sociology, edia Mail Coupon Today 

tion, steam, electricity, geology and geography, biography, law and physics. Mai to S Roebuck Ci the att: i 

You’ and your family will find in the Britannica a liberal education. In pame and address and we SE gus sen ei анас Sonal’ УСА 


answer to the hundred questions which every day come to your mind and to ill : nr: А > 

б н f nen { ries s page illustrated booklet, which will give you full information about the Bri- 

your wife's and children's minds, it will give you more precise information tannica and what it will mean to you and yours to have such a great work 

than you can get from any other source. in your home; also, how we are able to sell it to you at so low a price on 
^ such liberal terms of payment. 


| 29 Volumes 
ars, Roebuck an о. 
30,000 Pages Sears, Roebuck апа C 

» Gentlemen less p те, ostpaid, Pot is ей boak же» 

W giving full information ut the Enc aedia tannica. so tell me 

44,000,000 ords what I will have to pay for a set of the Handy Volume issue of the 

500 000 References Britannica printed on genuine India paper. 
, 


Complete Latest Edition 
You Pay in Small Monthly Payments 









If you are ready to subscribe now, write an order on a 
piece of paper and mail with a dollar bill and we will 
give your order prompt attention. 
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New York Electrical School 
29 W. 17th St., New York, N. Y. 


Please send FREE and without obligation to 
me your 64-page book. 


Lewes acer nce esse - 4*4 tester iss 


[| 
[| 
I 
NAME Ё 
П 
П 








— f а тра т р ааа 


Science and Invention for April, 1922 


Master Electricity By 
Actual Practice 


The only way you can become an expert is by MP the | 
very work under competent instructors, which you will be 
called upon to do later оп. In other words, learn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY · 
demand of the Electrical Profession. > 


The Only Institution of the Kind 


in America | 


At this *Learn by Doing" School a man acquires the art 
of Electrical Drafting; the best business methods and ex- 
perience in Electrical Contracting, together with the skill ` 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 7,400 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics is ' 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 





The N. Y. E. S. gives a special Automobile Ignition Course as an 
advanced training for Auto Mechanics, Garage Men and Car Owners. 
The course covers completely all Systems of Ignition, Starters, Lighting 
and other electrical equipment on automobiles, motor boats, airplanes, , 


' etc. 


Let us explain our complete courses to you in person. If you 
can't call, send now for 64-page book—it's FREE to you. 


New York 


Electrical School . 
29 West 17th Street, New York 
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О e aen Ad у, "E 


Madam: The biggest bargain in years! A complete set of genuine “Lifetime 

-———9 ë Ware” Aluminum, each utensil stamped with the manufacturer's brand; heavy Notices som sets 
ga ge. extra hard, pressed sheet, seamless aluminum—and at a priceless than offered for sale are made of 
is 


u 
asked by otherstoday for thin ordinary aluminum ware! cheap, soft aluminum which 
Down We, ourselves, had to charge $23.90 for a set like this only a L! RE Ё bends easily, dents wi th 
MOND DRA! 

















few months ago; but now on aspecial factory offer we have every fallro knock and is not 

smashed the price te $13.90 (on easy monthly payments), рет DIA durable, The set offered 
is an 

exclusive offer to Straus & Schram cu = 


than pre-war prices on aluminum ware of this е. лу ваю here is made of genuine 

stomers by special arrange- 774 

ment with the factory. We had the cash; they алаа business to S pure sheet aluminum, heavy 

keep their employees working—that's bow we can make you this REAL MIN gauge and extra hard, Guar- 
чт 





amazing price-smashing offer. anteed “Lifetime Ware,” 
экза таалаа! 


Straus & Schram, Dept. 1254 И, 35th Sta, Chicago 


Everything іп the Kitchen of Pure Alu- 
minum—28 Pieces ерун 30 Days Trial-Easy Payments 


|, 
quart size, 8 1-4 inch inside. with a double boiler 2-quart 





'apacity: Jolonía) design coffe l «2 pli Only $1.00 down brings the set to your home for thirty days’ trial, closed find $1.00. Ship special pdvertioed lece Aluminum 
fae a ЖУ welded onout, das pereon. felt pi ? Ses bor it cooks and bakes better than any other kitchen "uA. heats Bitches Set. Ч pm to Бату 30 ays Mr the ont 


of 9 pieces, measures 101-2 uickly, will not crack, chip or peel, polish can’t wear off. 1{ not per- 
a n- doctis satisfied, return the set atour expense within 30 days and we 
eluding b! Or bake pan (7 pint capacity); stew or Will refund your $1 plus any express charges you pay. If satisfied 
podding pan (7 pint capacity); ing pan or mixing start making small payments of $1.60 а month until you have paid 
pint capacit ›: exe poacher (6 eggs at а time): $13.90in all. We trust honest people anywhere in the U.S. Nodiscount 
modes deep locking sel “basting Foaster, double wd {ог cash; nothing extra for credit. No C.O. D 
et 


cooker or triple steamer. The outfit also in: d 
1 quart n i 
Heuer нса сыста. end NO Free Bargain 
^ 1 one ео 
Sach top. 1-8 loch, Бошот and 3,1-4 Inch depth ean Catalog 2:75 


во Бе used as а steamer). 6-piece combin: D set. gains in furniture, jewelry, 
ts 
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, rugs, curtains, silver- 


дл оме го im illustration, соп: Only $1.00 with the coupon, brings this carpe ВИР 

siaja dif quart conyes ketia with, cover, Уаш ike ресе" lifetime Ware" Aluminum ‘wee, wore Peine me Е D)ipping 

фе ht about 15 Ibs. Ан pieces (exc the set on 30 days’ trial. Money refunded ag cios Len — 54999090990909090092099090090999000020000000000002020*99 . 

| ; x 

plates and ans) are hi » if поё satisfied. Don’t miss this slashed children’s wearing, apparel — 

С (һе inum.extrahard, price offer. Send coupon now. пера the coupon today NOWI È -i o o 
wh order, W.35thSt. : _ ЦАТ A cover cence ЕИ 
ГЗ Monnet” price 16 pieces, $13.90. Straus & Schram, Dept. 1254 CHICAGO : It you ONLY want catalog, put X below: 
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trical home-laboratory 
which is given every student. (Size 24 


Inches.) 


Board 
studying electricity at 
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home. 


ки 











is Board Мо. | of the Series of Elec- 
equipment the free 





No. 3 of this wonderful new plan of 


Board No. 5 for electrical testing. 
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Learn Electricity 
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M. 


2 5 
= 
a NON XA | 





At Home in Your Spare A 


VERY year hundreds of young 
men from all over the world 
come to the residence school of: the 
School of Engineering of 
Milwaukee to learn electric- 
ity in all its phases. Yet we 
know that there are thou- 
sands of ambitious men 
everywhere who aspire to 
big jobs in the great field of 
electricity, but who cannot conveniently 
leave their present work to attend a 
residence school. It is to train these 
men that this extension division has 
been formed. 

We knew from our long experience 
that the ordinary plan of teacliing elec- 
tricity by home-study methods would 
not measure up to the high standards 
set by the School of Engineering of 
Milwaukee. And so, this unique, new 
plan of giving each student free use of 
a complete home-laboratory system of 
actual working electrical equipment 
was conceived. We know that it is the 
only practical way to learn electricity at 
home! | 


America’s Greatest 
Electrical School Brought 
to Your Home! 


On this plan you can now secure almost every 
advantage of America’s Greatest Institution of Elec- 
trical Education reu in your own home! In this 
way this famous school now gives the most thorough 
practical intensive home- b course in electricity 
ever offered! It is a specialized, praded course bui 
up on the most advanced ideas of electrical instruc- 
tion. Thorough, Hee simple басіа тари сау illus- 
trated give the electrical principles which logically 
parallel the practical еч experience gained in using the 
instrument boards. his amazing new method of 
extension instruction Tm makes any ambitious 
man a high-salaried, electrical expert! 


Just 
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Going to 
School 





Free Use of Special 
Electrical Apparatus 


Ten of these wonderful cleverly 
constructed instrument boards— 
equipped with actual, practical 
electrical apparatus—are fur- 
nished absolutely free to each 
student while studying. These 
laboratories are not toys—but in- 
clude the same instruments and 
devices which the electrical man 
meets with in every-day work. 


You Can Fill One of These 


Big Pay Jobs 


The field of opportunity for the well- 
trained electrical man is practically unlimited. 
Billions of dollars are invested in this great 
industry. Thousands of men are employed 
in it—but the demand today is for men who 
are trained specialists. These men command 
handsome salaries—$2,500 to $6,000 and up to 
$10,000 a year and more. Why don't D 
get into this fascinating, highly paid field 
of work? 


Write Quick for 
Big FREE Book 


Write quick for big, tony book fully descri 
this astonishing new Tells also about Consu 
tation Privileges wit! eat staff of electrical 
experts. Free ad ureau and other special 
service. Don’t de Mail the coupon now! 

The Milwaukee ped делов! of En Маана is the largest and 
кой enulpped енг ical school the U. S. We have 1500 
students are now taking residence courses. 
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Earn 


any other, and attracting BILLIONS of capital. 
and the pay was never so large. 


Learn Electricity 





$50 to $125 a Week 


Your future lies in the Electrical Field. The opportunities are limitless. 
Get your share. 
Act—ACT NOW. Make a start in this wonderful calling. 


This industry is growing faster than 
The demand for trained men was never so urgent 


Hundreds of our graduates are making big money as Power Plant Operators, Electrical Engineers, Telephone Men, Superintendents, Electro 
Auto Engineers, etc. Hundreds of others are in the electrical contracting business for themselves, and making from $3,000 to $20,000 a year. I 
want уой. to drop your present line and come to Coyne now and let us prepare you for the big opportunities. Spend the next three and а halt 


months 


„ the great electrical center of the world. Students taken on frequent inspection trips to the world’s greatest 


plants. 


Come With Us for 98 Days! 


I offer you EXCLUSIVE advantages here. $100,000 worth of massive 
electrical apparatus is reserved for your special use. You learn quickly 
because you work—in a class of ONE—with a special instructor to help 
you—on our immense and modern equipment of dynamos, switchboards, 
generators, locomotives, etc. When you graduate you KNOW your 
business, for you have DONE everything in а practical way. 


Earn While You Learn 


Don’t wait to save a lot of money. Our employment department helps place students 
in spare time jobs to earn their living expenses, or if they must earn all expenses 
it helps place them where they work days, generally at electrical work, and go to 
school evenings for a while, then later change to day school. Hundreds of our 
students have worked their way through, you can do the same. Make up your 
mind right now—send the coupon this very minute for our big free catalog and 
full information. 


Business Management 


A thorough training in business 7 ` management is also given 

to you under the most competent Eas instructors, without an 

extra cent of cost. You are now technically trained,and in 

addition gain & thorough knowl- edge of business which 

enables you to apply your tech- nical knowledge to much 
\ 


Coyne Trade and | Dept. 24, 39-51 E. 
Engineering School \ Illinois Street 


: a d CHICAGO, ILL. 
B.W. COOKE `\,/ 
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COYNE 


TRADE AND ENGINEERING SCHOOL 


greater advantage. Instead of $200 to $450, you can command $590 
to $800 a month and more in a business of your own. Write for 
further particulars about this wonderful offer. 


Auto Electricity Included 


We are able for a limited period to make you an astonishing # 
offer—a complete course in Automobile Electricity. We have # 
greatly enlarged and newly equipped our Auto Electrical De- 
partment with thousands of dollars’ worth of the latest ap- * 
paratus, and can give the finest training in America on 
batteries, ignition, lighting and starting systems, as 

















used on autos, trucks, tractors, etc. To those enrolling * В. W, 
in our complete electrical course now we offer you Ciska. 
this entire Automobile Electricity course. The cost Ф, O President, 


of this training would cost you more than we Coyne Trade 


ticulars. Ф & Engineering 

GET OUR CATALOG—Contains hun- Ф Ly rw Depis SS 

dreds of large size photographs of our & St, Chicago, Ul 

shope T s our торла! equipment. 9 м FS 
@ very large and expensive 

b Sir: Send now--free— 

book, but it's yours FREE for the “4S, prepaid and without obliga- 

asking. Get it now and learn all P 4 ху tion to me—big catalog --res- 

мас ре они ae Ф n» ervation offer of a free course 

pon or a postal— in Automotive Electrical Engineer- 


ing, and full details of your Busi- 
ness management training. 


Street (В. R.)...sessse nant nnn 
City.... 
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Iil back them 
against any 

books in the _ 
world «X 
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That's what Hal Taylor, an all ’round electrician, says abou! 
these electrical books—the best electrical books in the world 
Several thousand other men say the same thing—Maste: 
Electricians—Experts in Various Lines of Electrical Industry—Apprentices anc 
Students—they all swear by these great books after comparing them with, others 


GREATEST Electrical Dooks 


8 big books with 4100 pages and 3300 pictures, plans, blueprints and diagrams 
Written and prepared by 28 of the best known electrical men in the business. Ever} 
word is plain everyday English that anyone can understand. You learn electricit: 


from the ground up with these books—real practical electricity that 
you can cash in on and earn big money. 















Partial List of 

























8 Volumes Sent for FREE TRIAL 


We want every man interested in electricity to examine these won- 
derful books—to see for himself just what they are. You don't 
have to put up a cent. We take all the risk and let you have them 
FREE for a whole week. You can buy them on our easy-payment 
Е if you want to or send them back at our expense if you 
ike. You be the judge. 


Don’t Send Money 


Don’t send us a penny. Merely fill out the coupon and mail it. 


This will bring you the whole set by express collect to use as 
you please. After a week's examination you can either return the books at our 
expense or send us $2.80 as first payment and $3.00 a month until $34.80 is paid, 
If you return the books in one week you won't owe us a cent. 


Mail Coupon Now 


Fill out and mail the coupon 
today and we will send you a 


handsomely engraved certificate of membership in this society entitling you to 
special discounts on instruments and other books and the privilege of consulting 
our experts by mail on any electrical problems at any time. Don’t delay. Mail 


the coupon at once and get your set of these great books right away for free 
examination. 


YOUR FUTURE IS IN ELECTRICITY 


Electricity is the greatest force in the world and 
it is growing greater every day. The whole world depends 
on the electrician. Think what opportunities this offers to 
the fellow with a little ambition. You can succeed in 
electricity. You can have a big job and the pay that 
goes with it. These books will show you the way. 


stand that I 


Ё Reference............ 


Contents 


Principles of Electricity: 
Telephones ; Construction, 
Operation and Repair Dyna- 
mos and Motors; Storage 
Batteries; Alternating Cur- 
rent Machinery; Switch 
Boards; Armature Winding: 
Construction and Operation 
of Transformers; Electri- 
cal Measurements; Electro- 
magnets; Induction Coils, 
Controllers; Electric Ele- 
vators; Railway Signaling; 
Interior and Exterior Wir- 
ing; Materials and Methods 
used ; Underwriters’ Require- 
ments; Electric Lighting: 
Planning Systems; Estimat- 
ing; Contracts; Specifica- 
tions; Maintenance ; Electro- 
chemistry; Power Stations: 
Operation and Maintenance ; 
Management of Dynamos and 
Motors; Electric Welding: 
Electric Transmission Lines ; 
Distributing Systems; Elec- 
tric Railways; Construction 
of Power Plants; New Elec- 
trical Devices, 
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AMERICAN TECHNICAL SOCIETY 
Dept. E254-K, Chicago 


В Please send me а set of Practical Applied Electricity in 8 
volumes by express collect, for a wee 

епа of a week I will either send the books back at your 
expense or send you $2.80 as 
month thereafter unti] a total of $34.80 is paid. 
will get rshi 
society, FREE with book 


s free use. At the 
first payment and $3.00 each 
I under- 


а consulting membe p in your 
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Charters 


Save incorporating expeuses and taxes and avoid per- 
sonal liability by organizing your company on the regu- 
lation common law plan under a declarat'on of trust; 
anyone, anywhere, can fill in NATIONAL STANDARD 
FORMS (prepared by recognized attorneys) and begin 
doing business same day. Pamphlet B-58 free. C. 8. 
Demaree, Legal Blank Printer, 613 Walnut, Kansas 
City, Mo. 

Charters:—Delaware. Best, Quickest, Cheapest, most 
liberal. Nothing need be paid in. business, 
hold meetings anywhere. Free forms. Colonial Char- 
ter Company, Wilmington, Del. 
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Chemistry 


International Chemists Handbook, $1.10. Test tubes, 
25с. dozen, Catalog-cyclopedia, 5c. Scientific Products 
Company, Holmead and Park Road, Washington, D. C. 


Experimenters—We carry complete supplies for your 
chemical laboratory. See our prices before you buy. 
Catalogue, 5 cents. National Scientific Supply Co., 241 
Pa. Ave., N. W., Washington, D. C 


Chemical Science. Three copies, 25c. January-March 
issues, 20c. Chemical Science, Swedesboro, N. J. 








Dictionary Chemical Terms, $2.50. "Но to Make 
Fireworks," 25c. Chemical Experimenter Magazine, &c. 
copy, 75c, year. Chemical Experimenter, 1345 Park 


Road, Washington, D. C. 


ioed, YVRNMUDETOD, rr e 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and scientific authority, will teach you. 
Our home study correspondence course flts you to take 
a position as chemist. See our full page ad on page 
1100 of this issue. Chemical Institute of New York, 
140 Liberty Street, New York City. 


140 LIMY Servet, New Т VU. ee 

“How to Make and Use Small Chemical Laboratory,” 
100 pages, illustrated. Construction of laboratory furni- 
ture, electric furnace, balance, generators; inorganic 
chemisty, glass blowing, etc., fully explained. 75c. pre- 
talogue of laboratory supplies and scientific 

D. Altman Company, 225 East 110th Street, 


TN 


Duplicating Devices 


Want a “Modern Duplicator to print ТЕ ог 
en Letters, Drawings, Lessons, Music, Bids, 





Pen Wi 

Menus, Maps, Specifications or anything in one or more 
colors? Prints o a minute. $2.25 up. Special sale 
on. Thirty Daye: Free Trial Booklet free. В. J. 
Durkin-Reeves Co., Pittsburgh, Pa. 

MUTHELETPEIULI LAE TL TELLE ALII PETE LL LL ТОА 





Electric Supplies and Appliances 


Blueprints: Diagrams of Electrical Connections for 
nearly every purpose. Authoritative works. Catalog free. 
Samples, 20c. Charles Chittenden, A3024 Matthews, 
Kansas City, Mo. 


Storage batteries. 
material and can give instructions for makin, 
Sample Plate, 40c. Foreign countries, 50c. 
Specialty Co., 5419 Windsor Ave., Chicago, 1. 

Lighting Fixtures wholesale, catalog free. Troughton 
Electric Co., Liberal, Mo. 

Battery Charger—110-volt alternating current. Build 
it yourself. Inexpensive, efficient as commercial type. 
Charges one to ten Batteries. Instructions and Print, 
$1. North Side Battery Shop, Box 412, Anderson, Ind. 


ТИТА 





Be a battery man, We have all 
them. 
indsor 


Exchange 


For Sate—Astronomical telescope, sixty-power, 
typewriter. Satisfaction guaranteed. D. Davis, 361 
Main St., Chillicothe, Ohio. E UC 

К. D. Generator, 6 volts 6 amps, new, S Want 
43-plate variable condenser. Riggs, Vevay, 

For Sale. Universal 110 Volt Motor, 1/10 Horse 

wer, 4,500 Rpm. cast aluminum  Nansing $7.50. 
Yo worth Chemical Glassware, 


Royal 
E. 


jui AN NUNC 
pump, llglass and Sphere, $15. icroscope, 
2 eronkecss, 2 гла аром extras, $25. Geo. Schulz, 


Calumet, Mich. 


ТУТИ 


Farms, Land, Etc. 


Choice Minnesota wild land, 
P. Fonos, New Richmond, Wis. 


E. sonon че СОЕ, N ——— 
Florida Oranges Aro Most Profitable аз well ав most 
delicious, Grow your own in a land of sunshine, 
away from winter blizzards and coal bills. Money 
ou'll not miss will buy you land for a grove in a 
gh, rolling, lake-jewelled land of many golden groves. 
If you mean business write today for Book of Facts 
and Photos. Lake County Land Owners’ Association, 
342 Arbor Avenue, Fruitland Park, Florida. 
Minnesota good wild land, part timber, splendid loca- 
tion. $13.50 per acre. P. Fonos, New Richmond, Wis. 
Want to hear from party having farm for sale. Give 
particulars and lowest price. John J. Black, 194th St., 
Chippewa Falls, Wis. 


at sacrifice for cash. 
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For Advertisers 

Your 25-word ad, in 75 magazines, $1. Riley, Pub- 
lisher. 1333 S. 50th Court, Cicero, Ill 

Advertisements? Display: inch, $6.50; half, $3.50. 
Classified: 60 wd., $1.73; 12 wd., 48c. Printed, mailed 
(stamped envelopes 10,000 homes (selected list). Box 
325, Fredonia, N. Y. 
MVEYEEMLEPUITELELTEELEHEH АСЕАНА TE EHE EE PETTY IEEE UH EI E Айти, 


Ford Owners 


— 

Electric Test on Ford Engine for worn Bearings. 
Without dismantling car. Instructions, $1. Auto Elec- 
tric Co., Liberal, Mo. 


ie ро, еа, ме _  ._.———— 

Ford Touring Car Tops stretch, become loose and 
rapidly ruin themselves because the hold-down straps 
cause too much strain on the covering materials. The 
Pontiac Windshield Top Supports clamp your top in 
place same as any other car. Prevents cracked wind- 
shields. Affords ideal mounting for mirror or spotlight. 
Makes your car look neat and trim and affords clear 
vision. Made entirely of drop forgings. Beautiful baked 
enamel and nickel finish. For tourings only 1917 to 
date. By mall for $1.75. Satisfaction guaranteed or 
money refunded. American Forging & Socket Co., 
Pontiac, Mich. 


SONIS, МИНЕ сс s 
Fords гип 34 miles per gallon on cheapest gasoline 

or half kerosene, using our 1922 carburetcr. Increased 

power; styles for all motors; attach yourself. Money 

back guarantee; 30 days trial. Big profits to agents. 

дЕ Friction Carburetor Со.. 3226 Madison St., Dayton, 
о. 
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For Inventors 


Patents for sale. To sell, buy or obtain patents 
write Patent News P2, Washington, D. C. 


атла. Patent NEWS ee aree e pm 
Practical Instructions to inventors and patentees writ- 

, Charles Hunnis, 
xX- 


facturing and marketing 
plain style of an honest man. No patent lawyer con- 
nections. For sale by Thos. Coonan, Exclusive Agent, 
1231 North Capital St., Washington, D. C. $1 prepaid. 
Fatisfaction or money refunded. 


Танаси Ot money -TOURU а 

Your Chemical or Electrical Problem Solved for Five 
Dollars. Write me. W. Stedman Richards, Consulting 
Chemist, 220 Washington St., Boston, Mass. 


Inventors. Send sketch or model of invention for ad- 
vice. Write for Evidence of Disclosure form and Book 
on Patents Free. Prompt service. Merton -Roberts 
& Company, 188 Mather Building, Washington, D. C. 


"Inventors Guide’ free on request; gives valuable 
advice and information for all inventors. Write Frank 
Lederman, Registered Patent Attorney, 17 Park Row, 
New York. 

Inventors, protect yourselves. Record idea before ex- 
posing it to anyone, even myself or other attorneys. 
Klein Cons, Eng. Reg. Patent Attorney, 21 Park Row, 
New York. 














Ратепіз sold outright or on royalty. Finance, 76 
Montgomery Street, Jersey City, Room 525. 


ОҢОЛО Уу UON, чегаву ALLE ЖИЕ ЖЕ a ta erm 
900 Mechanical Movements, also illustrations explain- 
book, ''Inventor's Uni- 


tains noted decisions of U. 8. Supreme and State 
Courts on patent cases. Mechanical Movements greatly 
assist inventors, suggest new ideas that may prove of 
great aid in perfecting Inventions. Tells how to select 
an attorney. Has valuable information regarding 
Patent Sharks. Selling Agents and Brokers. Price $2 
Postage free everywhere. Fred G. Dietrich, 603 Ouray 
Bldg., Washington, D. C. 


“Mechanical Movements, Appliances, Powers, 
and Novelties of Construction” is the title of a remark- 
able book for inventors and mechanics by Gardner D. 
Hiscox, containing over 400 pages and 1,890 engravings. 








Circular free. Altman Company, 225 East 110th 
Street, New York. 
Get Your Own Patent, $35 complete. Application 


blanks and full instructions, $1. "Theodore A. Cutting, 








Campbell, Calif. 

Inventions Wanted Cash or royalty for ideas. 
Adam Fisher Mf, 205 St. Louis, Mo. 
onim ТТИ immmmmimma 












For Men 


Send Us Your Dull Safety Razor Blades. We will 
them so that they will shave better than new 
. any kind. Old-fashioned razors 











reground and repaired. Satisfaction ranteed or 
money refunded. Send stamps with order. Keenedge 
Со., 1 8. у St., Chicago, Ш. 
TETTETETT ATITEA EUH LLPHUEDHELELHO LLL H LLLI UN 
Formulas 
Free—Formula Catalog. Laboratories, Boylston 
Building, Chicago. 
1,000,000 Formulas. Processes, Trade Secrets for 


every business. 1016 pages $1.90. 
5501-EE North Robey, Chicago. 


Formulas—All kinds. Guaranteed. Catalog 2 cts. 
Clover Laboratories, 5501-EC, No. Robey, Chicago. 


3,384 Money-Making Plans. Formulas, Trade Secrets. 
“Encyclopedia Business Opportunities.” 3 volumes 


Ideal Book Shop, 











$1.50. Ideal Book Shop, 5501-EV North Robey, 
Chicago. 
1,000,000 Formula and Trade-Secrets, 1,016 pages— 
eS Englewood Book Shop, 7021B-So, Winchester, 
cago. 





Formulas—Catalogue free. Hillside Laboratories, 7021 
B-So. Winch T, Chi У 
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For the Photographer 


Have You a Camera? Write for free sample of our 
big magazine, showing how to make better pictures and 
earn money. American Photography, 65 Camera 
House, Boston 17, Ma: 
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Games and Entertainment 


Tricks, Puzzles, Jokes, Magical Apparatus, Plays. 
Stage Supplies, Mind-Reading Acts and Sensational 
Escapes. Send 10c for 160-page illustrated 1922 profes- 
sional catalogue. Oaks Magical Co., Dept. 549, Osh- 
kosh, Wis. 
argo" Psycho-Sphere, the magical sex indicator and 

ball. Amusing. Entertaining. Instructive. 
ive circular free. James T. Herr, Desk D, 2919 
W. North Ave., Baltimore, Md. 


Plays, musical comedies and revues, minstrel choruses, 
blackface skits, vaudeville acts, monologs, dialogs, reci- 
tations, entertainments, musical readings, stage hand- 
books, make-up goods. Big catalogue free. 

Т. 8. Denison & Co., 623 So. Wabash, Dept. 93, Chicago. 


PL 


Health 
Home of Health Vegetarianism, plus 10 oz. Red Food 
Salt $1.00. Vegetarian Food Co., St. Louis, Mo. 


BAN 9. eee гос 0, Zis S E 

Send for free circular on Prophylaxis and other per- 
missib!e Topics of Medical Interest for men only. Ad- 
dress, The Suhr Co., West Hoboken, N. J. 


Tobacco or Snuff Habit Cured or no pay: $1.00 if 














cured. Remedy sent on trial. Superba Co., S. А., 
Paltimore, Md, 
Diseases, Cause and Natural Innate Remedy, 40с. 


Arthur Stevens, Wauseon, Ohio. 


Pyorrhea (Rigg's Disease, Bleeding or Swollen Gums). 
Hundreds have been helped by ''Pyorrdent," the suc- 
cessful home Pyorrhea treatment. Purifying, healing, 
preventative. Full month’s treatment, consisting of a 
very beneficial massage paste and an antiseptic tooth- 
cleansing paste to be used in place of your ordinary 
dentifrice, together with full directions for treatment. 
$1 postpaid. Ог write for free Booklet "E."  Pyorr- 
dent Mfg. Co., 439 Seventh St., Brooklyn, N. Y. 

Men—Are you interested in your health? Keep well 
by preventing disease in time. Postpaid, sealed, with 
full directions sent for $1.00. Send for free circulars. 
National Specialties, S32 Union Square, N. Y. C. 
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Help Wanted 


earn big money. Excellent opportunity. 
Great demand everywhere. Experience un- 
necessary. Particulars free. Write, American Detec- 
tive System, 1968 Broadway, N. Y. 


5106_ЗУВЧОШ, 2005. eue LEE 
Manufacturer offers unusual opportunity to experi- 
enced sales manager capable of organizing crew to cover 
drug and grocery trade in your home territory. This is 
an opportunity of a lifetime for the right party. 
is fastest seller ever offered trade and the repeat busi- 
ness is simply phenomenal. Tremendous demand already 
existing with absolutely no competition. Profits should 
run from $15,000 to $35,000 per year. А11 replies con- 
sidered confidential. State experience and qualifica- 
Gone fully. Beardsley Specialty Co., Rock Island, Ill. 
ept. 8. 


Silvering Mirrors, French Plate Taught; easy to learn; 
immense profits, Plans free. Wear Mirror Works, 
Excelsior Springs, Mo. 


Detective and Finger Print Expert opportunities. Раг- 


ticulars free. Write Wagner, 186 East 79th Street, 
New York. 


Detectives 
Travel. 











Stop Daily Grind. Start Silvering Mirrors, Auto 
headlights, tableware, ete, Plans free. Clarence 
Sprinkle, Dept. 63, Marion, Indiana. 





Earn $25 Weekly, spare time, writing for newspapers, 





magazines. Experience unnecessary; details free. 
Press Syndicate, 5665 St. Louis, Mo. 

Be a Detective: Excellent opportunity; good pay; 
travel. Write C. T. Ludwig, 1417 Westover Bldg, 
Kansas City, Mo. 





Become Government Railway Mail Clerks, $133 to $192 
month, Steady.  Men-boys, over 17. List Government 
positions free. Write today sure. Franklin Institute, 
Dept. B25, Rochester, N. Y. 


Boys-men, Become Automobile experts. $45 week. 
Learn while earning. Write Franklin Institute, Dept 
B406, Rochester, №. Y. 


Firemen, Brakemen, Baggagemen, Electric Motormen, 
Conductors, Sleeping car and train porters (colored). 
Railroads eveywhere $140-$200. 897 Railway Bureau, 
East St. Louis, Ill. 

Be a Mirror Expert. $3 to $10 а day; spare time 
home at first; no capital; we train, start you making 
and silvering mirrors French method, Free Prospectus. 
W. R. Derr, Pres., 579 Decatur Street, Brooklyn, N. Y. 

Big money made silvering mirrors and plating table- 
ware. Outfits furnished. N. Decie Laboratorie, 286 
Fifth Ave., New York. 


Government needs Railway Mail Clerks, $133 to $192 




















month. Write for free specimen questions, Columbus 
Institute, H-4 Columbus, Ohio. 

Electricity Taught by Experts: earn while you learn 
at home; electrical book and proof lessons free; your 


success guaranteed, position secured. Write Chlef Engi- 
neer, 2146 Lawrence Av., Dept. 1294, Chlcago. 








Men: $40.00 to $150.00 Weekly. Become writers of 
Advertising, booklets, circulars, folders, letters, Pre- 
vious experience unnecessary. Splendid income while 
learning. Prepare in short time. Write for full par- 
ticulars. A ied Arts Institute, Dept, 135, Wither- 
spoon Bldg., Philadelphia. 

Detectives make big money. Ве one. Travel. Fas- 


cinating work. We show you how by home study. 
Write American School of Criminology. Dept. B, De- 
troit, Mich. 

iiim 
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Instruction 





Learn Ch-mistry at Home. Dr. T. O'Connor Sloane, 
noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take 





a position as chemist. See our full page ad on page 
1100 of this issue. Chemical Institute of New York, 
140 Liberty Street, New York City. 

Master Electricity in shortest time possible Home 


study course scientifically taught. My system used by 
U. & Government during world war. . M. Manue!, 
E. E., South Connelsville, Ра. 


Pay while you learn—Telegraphy (Morse or wireless.) 
Complete Easy Method Instructions, with instruments. 
Particulars for stamp. Р. & J. Specialties. Box 83, 
Pontiac, Mich. 


Artificial Marble, sanitary flooring instructions, orna- 
mental casting, concrete plaster, pler-mache decora- 
tions, garden furniture, statuary, Rubber-moulds, Elec- 
trometallurgy, particulars and 200 illustrations free. C. 
Mahler, Box 122, Huntington, N. Y. 


Play mouth-organ. Complete, 
Elsea Co., Bowling Green, Ohio 

Esperanto the international business language easily 
learned at home. Text 25с. W. Buchheim, 2110 Grove 
Street, Boulder, Colorado. 


PT тишинин), 


Mail Order Business 


| made $25,000 with small Mail Order 
home. Sample article 25c. Free Booklet, Stamp. 
Exp. Scott, Cohoes, N. Y. 
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easy instructor, 25c. 








Business 
Al 


Manufacturing 





Let us be your factory! 
chine Company, 222 
Illinois. 


To Order. Metal Articles, models, tools, 
experimenting, manufacturing, inventions 
Cleveland Specialty & Manufacturing Co., 
So. Brooklyn, Ohio. 
PE 


Write today. Logan Ma- 
South Clinton Street, Chicago, 





patterns, 
developed. 
Cleveland, 


Mineral Specimens for Sale 





Fools Gold, crystallized lead, peacock ore, garnets 
specimens $.25 each. Collections of over twenty stones & 
minerals in neat cardboard case $2.75. prepaid. Figge 

10. 
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Models 
Models made—superior workmanship. All kinds of 
experimental work done. Prices very reasonable. 
Hagerstrom, 145 North Lehigh Ave., Cranford, N. 


45 minutes from New York City. 


39 minutes Ітоп» леч хок у 

Mode! Construction Sets, Castings, Blueprints. Parts 
for % Н. Р. gasolene engine $4.00, twin cylinder steam 
$2.25, others $1.50 up. Stamp for catalog. Hallman 
Mfg. Co. 107 Clark Road, Lowell, Mass. 
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Aspirin 


Always say ''Baver"' 


Unless you see the name “Вауег” 
on tablets, you are not getting gen- 
uine Aspirin prescribed by physi- 
cians for 21 years and proved safe 
by millions. Directions in package. 


Aspirin is the trade mark of Bayer Manu- 
facture of Monoaceticacidester of Salicylicacid. 


f $ 
be quickly 


cleared of Pim- 
ples, Blackheads, 
Acne Eruptions on the 
face or body, Enlarged 
Pores, Oily orShiny Skin. $1,000 
Cold Cash says 1 can clear your 
skin of the above blemishes. 
n WRITE TODAY for my FREE 


Booklet — “А CLEAR-TONE 

SKIN"—telling how I cured 
myself after being afflicted for fifteen years. 
E. S. GIVENS, 168 Chemical Bldg., Kansas City, Mo. 
DEAFNESS IS MISERY 


I know because I was Deaf arid had Head Nolses 
for over 30 years. My invisible Antiseptic Ear 
6 Drums restored my hearing and stopped Head 
Noises, and will do it for you. They are Tiny 
Megaphones Cannot be seen when worn. Effec- 
tive when Deafness is caused by Catarrh or by 
Perforated, Partially or Wholly Destroyed Natural 
Drums. Easy to put in, easy to take out. Are 
“Unseen Comforts.’ Inexpensive. Write for 
Booklet and my sworn statement of how І гесот- 
ered my ти 
А. 0. LEONARD 


Buite 369, 70 Sth Avenue — -- New York City 


MODEL STEAM ENGINES 


and boilers for boats and 
experiments. Boiler fit- 
tings, valves, pressure 
gauges. Write for de- 
scriptive circular, Model 
Machine Shop Co., 415 
East 71st St. New York 


City. 


“BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 


Send for booklet showing, photos of myn 
with ase without THE RFECT LEG 


"PERFECT SALES CO. 
140 N. Mavfield Are. Dept. 50, Che 














~, Cards, Printing С book, he еа ар 

аай, ress $150, Save money. Print 
x for others, bi РЕД. All easy, rules sent. 
Write factory for press catal: log TYPE cards, 
os r 697 THE PRESSCO., 0-47, Moriden, Conn. 
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Miscellaneous 


What to invent. „for profit. Patent News. P4, 
Washington, D 
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Free. 





Motion Picture—Motion Picture Plays 


Boys—Standard Motion Picture Film, one hundred 
feet—one dollar, postpaid. Grover Ranck, Majestic 
Theatre, Grand Rapids, Mich. 

Wanted. Men and women ambitious to make money 
writing Stories and Photoplays. Send for wonder- 











ful Free Book that tells how. Authors’ Press, Dept. 
131, Auburn, М. Ү. 
$35 Profit Nightly. Small capital starts you. No ex- 


perience needed. Our machines are used and endorsed 
by Government institutions. Catalog free. Atlas Moving 
Picture Co., 470 Morton Bldg., Chicago, Ill 
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Motorcycles, Bicycles 


Wagner-Dolph Co. Inc. are noted for square deaiing 
25% to 50% reductions for Winter Clean-up Sale. 10) 


to choose from. 1917 Excelsior, three speed, $70. 
1915 Indian $50. 1920 Harle; sus. Send for list B, 
129 Main St. W., Rochester, N. Y 


Don't buy a Bicycle Motor Анасын until you get 
our catalogue and prices. Shaw Mfg. Co., Dept. 6, 
G rg, Kansas, 
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Motors, Engines and Dynamos 


Smal! Motors and Generators, М h.p., $18.50—% 
h.p., $38.50—1 h.p., $68.50; 6 v. charging generators, 











$10.50 each. All sizes both motors and generators up 

to 5 h.p. in stock at all times. Bargain prices. Motor 

Sales Dept, 12 West End burgh, 
nmm mum mamma 





Musical Instruments 


Join our Sheet Music Club and receive latest popular 
music of all publishers. $1.00 Year Plan. Write today 
for details. heet Music Club, Suite 707, 1545 Broad- 
way, New York. 

Violins, deep, mellow, soulful, on credit. Easy terms 
for wonderful instrument. Get details today. Gustav 
A. Henning, 2424 Gaylord St., Dei Colo. 
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Novelties 


Crystal Gazing. Instruction Book, 75c. Also Gazing 
Crystals. Crystal Gazing Supply Co., 122 Station ''B, 
Kansas City, Missouri 

Novelties. Beautiful Engraved sample 25c. 
Box 210, Sausalito, Californi 
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Office Devices 


Addressing Machines, Du- 
Check Writers, Dictaphones, 


















Hayes, 
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Multigraphs, Typewriters, 
plicators, Folders, Sealers, 








Office Equipment. Bought, Sold, Exchanged, Rebuilt. 
Pruitt Company, 172 N. Wells St., Chicago. 
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Patent Attorneys 
Inventors should write us for our book, “How to 


Obtain a Patent” which clearly sets forth what may 
be patented and the necessary steps to protect an in- 
vention. It describes the procedure in Patent Office 
and tells about assignments, licenses and trade-marks, 
and gives many useful facts about patents which every 
inventor should know. Many persons well versed in 
atent matters have pronounced the book the best of its 
ind they have ever read. It is written so you сап 
understand it. Copy sent free upon request, Talbert & 
albert, Patent Lawyers, 458 Talbert Bldg., Washington, 


Patent Cases based on the principles of Electricity, 
Optics and other branches of Science, а specialty. 
Edward С. Sasnett, former Examiner in electrical and 
optical divisions of the U. S. Patent Office, ex-Principal 
Examiner U. S. Patent Office. McGill Building, Wash- 
ington, D. C. 

Patent application filed on partial 
Trade-marks copyrights, etc. Milo B. Stevens & Co., 
694 F Street, Washington, D. €. Estab. 1864. 


Patents—Trademarks. Before disclosing an invention, 
the inventor should write for my blank form ‘‘Evidence 
of Conception." This should be signed, witnessed and 
returned to me with sketch or model upon receipt of 
which I will promptly render opinion as to patentable 
nature and send booklet on Patents. Highest references. 
Prompt attention. Reasonable terms. Clarence С. 
O’Brien, Registered Patent Lawyer, Woodward Building, 
Washington, D. € 


Patents procured—trade marks registered —A compre- 
hensive, experlenced, prompt service for the protection 
and development of your ideas. Prelimina advice 
gladly furnished without charge. Booklet of information 
and form for disclosing ideas free on request. Richard 
Owen, 130 Owen Building, Washington, D. C., or 
2278-T Woolworth Bldg., New York. 


Monroe Miller, Ouray Building, Washington, 
patent attorney, mechanical and electrical expert. 
quality of work and results. Moderate charges. 


Patent your invention. But note: a patent is no 
better than its claims. Be sure your patent is as good 
as your invention. Patent claims skilfully drafted by 
Lamb & Со, Patent Attorneys, 1419 G Street, Wash- 
ington, D. C. 


Inventors Send for form 
to be signed and witnessed. 
formation free. Lancaster 
Building, Washington, D. € 


Protect your rights. Write for “Record of Invention” 
which contains forms to establish evidence of conception 
of your invention. Prompt personal service. Preliminary 
advice without charge. J. Reaney Kelly, 612 V Colum- 
bian Bldg., Washington, D. €. 

Patents Secured, Prompt service. Avoid dangerous 
delays. Send for our ''Record of Invention” form and 
Free Book telling How to Obtain a Patent. Send 
Sketch or model for examination. Preliminary advice 
without charge. Highest references. Write today. J. L. 
Jackson & Co., 249 Ouray Bldg., Washington. D. C. 

Patents. Herbert Jenner, patent attorney and me- 
chanical Expert, 622 F St., Washington, D. C. I re- 
port if patent can be had and its exact cost. Send for 
circular. 

Inventors write me ahout patents. My 
monthly. Booklet free. Frank Fuller, 


payment plan. 
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“Evidence of Conception’’ 
Form, fee schedule, in- 
& Allwine, 242 Ouray 
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Patent Attorneys—Continued 


Patents, Trade Marks, Designs and Copyrights. Regis- 
tered firm of attorneys-at-law. Careful, prompt, personal 
service assured. Moderate fees. Full information free 
upon request. Gross & Collings, 608 Ouray Building. 
Washington, D. 


Patents a i- personal, efficient service by an at- 
torney-at-law, skilled in all branches of Patent Practice 
Over 12 years actual experience; full information upon 
тыы В. P. Fishburne, 330 McGill Bldg., Washing- 
on, D. C. 


нүө spent annually for ideas: Hundreds now 
wanted! Patent yours and profit! Write today for free 
books—tell how to protect yourself, how to invent, ideas 
wanted, how we help you sell, etc. 212 Patent Dept., 
American Industries, Inc., Washington, D. С. 


Patents. Send for free booklet. Highest references. 
Best results, Promptness assured. Send model or draw- 














ing for examination and opinion. Watson E. Coleman 
patent attorney, 624 F St., Washington, D. C. 
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Patents for Sale 


Centrifugal Deep Sea Diving Apparatus. Will sub- 
merge approximate:y one miie. Adaptable for sub- 
marine motion picture work, or salvaging. Inventor, 
Joe Freeze, 2017 N. 16th, Kansas City, Kansas. 


For Sale—Reasonable, with or without royalty. Non- 
loseable Cuffbutton Patent. H. Bentz, Thomasville, Ala. 
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Personal 





Exchange Jolly, interesting letters with new friends! 
Send stamp. Betty Lee, 28 East Bay, Room 19, Jack- 
sonville, Florida. 


Full Horoscope Readings, three questions answered, 
birthdate 50c. Crystal gazing balls; Instruction books, 
$1.00. Delnora, 664 №. 12th, Philadelphia. 


Attractive Business Girl 20 worth $40,000. Wants 
kind helping husband. Write quick for standi pic- 
ture and description. Box 223, Los Angeles, Calif. 
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Phonographs—Supplies 








Build your phonograph. Quality Phonoparts, 
quality spring and electric Motors, Tone Bn = 
ucers, Amplifiers, Case Material and A ез, 
saving, Won- 


Py, Department, 314, 
diana. 

Wonderful Bargains in Phonograph Cabinets. Everett 
Factory, McHenry, IN. жар 
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Photo Developing 





Films developed Sc a roll. Prints, 3c each. Postcards 
Se. yous Photo Service, 441 Delaware Ave., Albany, 





Trial Offer—20 cents for developing any film or их 
negatives any size, including six prints. Other cha 
proportionate. 24 hour service, Splendid work. $20, 
DIAM Roanoke Photo Finishing Co., Roanoke, Vir 

nia. 


Earn $1,200 to $10,000 yearly. 
Newspapers—Magazines— Advertisers. 





Sell photogrzphs to 
Complete Photo- 


graphic Formulae and advice—One dollar. Photographic 
Institute, Dept. 3, Wedgeway Building, Schenectady, 
New York. 
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Postcards and Pictures 





Tuscan Figure Studies. Lovely Models revealing orig- 





inal, alluring poses. Pleasing because Different. Best 
specimen photo, 10c. 40 Miniatures Free with $1.00 
order. Robert Bridges, Red Bluff, Calif. 
аиптинийииититтшинииииптитиининипинииниитниннииаиаи NAT NA AONAR SEAN TEENA 
Printing 
1,000-20-Ib. Hammermill Bond Letterheads $3.75; 


5,000, $15.00. Distinctive display, highest quality 
workmanship and proi щй service guaranteed. Waverly 





Pub. Co., Box 2036, Waverly, Iowa. 

Everything Printed. Long run specialties. Samples 
Quality Printery, Marietta, Оһо. 
E ——M—À 


Salesmen Wanted 





57 miles per gallon made with new сезен gaso- 
line Vaporizer. Write for particulars. aporizer Co., 
Pukwana, 8. Dak. 


Salesmen. Just peeped. Oil and Moisture-proof auto- 

mobile lubricating spring-boots. Send $5.00 for 
samples. Ве first in your territory. Direct to car 
owner. Proposition worth consideration. H. H. 
Shelters, Burlington, Vt 


Salesmcn. Sell our products direct to consumer. 
A rite каюу Mme. Yarborough Mfg. œ., Winston- 
em, uc 7. 
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Short Stories, Manuscripts Wanted 


Earn $25 Weekly, spare time, writing for news- 
&pers, magazines. Experience unnecessary; details free. 
Press Syndicate, 566 St. Louis, Mo. 


Short Stories, poems, plays. etc., are wanted for pub- 
lication. Literary Bureau, 165 Hannibal, Missouri. 


Ambitions Writers send today for Free copy, Amer- 
a s leading magazine for writers of photoplays. stories, 
ms, songs, instructors, helpful. Writer's Digest, 
097 Butler Building, Cincinnati. 
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Correspondence Courses 





Correspondence Courses at less than half or'ginal 
prices. Any school; any subject for men or women. 
Bulletin 1078 free. Used Courses bought. Instruction 
Correspondence Exchange. 1966 Broadway, ^ 


Dollars Saved. Used correspondence courses of all 
kinds sold, rented and exchanged. List free. (Courses 
bought.) Lee Mountain, Pisgah, Alabama, 
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Song Poems Wanted 


€ oo 

Write a Song Poem. Love, mother, home, comic or 
any subject. compose music and guarantee publica- 
tion. Send words today. Edward Trent, 679 Reaper 
Block, Chicago. 


Froe Booklet. ‘‘Things you Should Know About 
Song Writing." Song poems wanted for free examina- 
tion. We write music, secure copyrights and facilitate 
publication. Successful Song Service, 240 West 46th 
Street, New York. Department H. 


Write the words for a song. We will compose music, 
secure copyright and print. Submit poems on any | 
subject. ton Music Company, 920 8. Michigan Ave., 
Room 111, Chicago, Ill. | 

Song Poems Wanted. Prompt decision. Revising, 
composing, arranging, copyrighting, printing. Pioneer 
Musie Co., Suite 555, 1674 Broadway, New York. | 

Have you song poems? I have best proposition. Ray 
Hibbeler, D115, 4040 Dickens Ave., Chicago. 


Write the Words for a Song. We revise poems, 
write music and guarantee to secure publication. Sub- | 
mit poems on any subject. Broadway Studios, 197C 
Fitzgerald Bldg., New York. | 

Write the Words for a Song. Submit your song- 
poems to из. We have the best proposition. Investi- 
gate our plan before you sign a contract. Our Chief 
of Staff wrote the Greatest Ballad Success of All 
Time. Millions of copies of his songs have been sold. 
Bell Studios, 1490 Broadway, Dept. 716, New York. 

" 
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Design and Construction of Audion Amplifying Transformers 
Radio and Audio Frequency Type 


This latest and important book by Mr. 
Edward T. Jones, late Associate Editor of 
Radio News, will be of great interest to all 
radio amateurs thruout.the land. The trans- 
formers shown in these books have never 
been described in print before, and have 
usually been considered a manufacturer's 
secret. Anyone who has several vacuum 
tubes cannot afford to do without this book 
because it will enable him to build the neces- 
sary amplifying transformers very readily. 
The designs are very simple and rugged, and 
anybody can make them without trouble. 

The book is printed on good paper and has 
an attractive cover in two colors. Paper 
bound. Size 5 x 7 in. Contains many illus- 
trations, diagrams and working data neces- 
sary to build the transformers. 


Price, Postpaid 25c. 
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ni AMPLIFYING TRANSFORMERS 
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Stamping Names 


——————— 

Make $19 a Hundred stamping names on keychecks 
Send 25с for sample and particulars. Ex Kaytag Co., 
Cohoes, М. Ү. 
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Stamps and Coins | 


————————————O 

California Gold, quarter size, 27c; half dollar size, 
53c. Columbian nickel and catalogue, 10c. Norman | 
Schulz, Box 146, Colorado Springs, Colo. | 


California Gold, quarter size and German 5 pf. 30c, 
Villa coin and catalogue 10c. Homer Schultz, King 
City, Mo. 

Free! Our big price list and Perforation Gauge. | 
Ask for finest approvals. Allen Sears, Dept. F, 
Kemper Bldg., Kansas City, Missouri. | 

Stamps—20 Unused, all Different. Free. Postage, 3c. | 
Mention paper. Quaker Stamp Со.. Toledo, Ohio. 

55 All Different Stamps, including China, Japan, 
French Colonies, etc., given to applicants for our high 
grade approval selections. Send references and 2c 
ron to the Edgewood Stamp Co., Dept. I, Milford, 
'onn. 
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Experimental Electricity Wireless Course in 20 Lessons 


Course in 20 Lessons By S. Gernsback, A. Lescarbovra 
and H. W. Secor, E. E. 

By S. Gernsback and H. W. Secor, E. E. A Course that tells 
you everything you want 
A Course on the theory to know about "'Wire- 
and practice of Electric- less," starting off in les 
ity for Experimenters. son No. 1 by explaining 
One of the most com- the Principles of Elec- 
plete and comprehensive tricity. By simple, easy 
treatises of this special stages, this wonderful 
subject ever published. Course takes you into 
Written by the same "Wireless" by the use of 
authors as the famous such simple language so 
“Wireless Course. skilfully used that of 
Every phase of experi- understand every” wort 
mental electricity is There is a whole lesson 
treated comprehensively devoted to the Theory 


in plain English. New : А 
#5 à 5 > and Mathematics of this 
experiments are described epoch-making subject: 


and explained and nearly ; 

every application of Elec | | The last lesson ig devoted 

tricity in modern life is У 

given in simple language. More than 50,000 of this 

Size of book is 6 x 9 аып 

in. 128 pages and more than 400 illus- Size of book is 7 x 10% ìn., 160 pages 
rations. 8 4 in. S. 
align 350 illustrations, 90 tables. 


Stiff cloth cover, per copy р Red cloth bound, gold stamped Wireless 
Pestpaid Course, as described. Postpaid 


Telegraphy | 


Telegraphy (both Morse and Wireless) апа Railway 
Accounting taught quickly. Big salaries. Great op- 
portunities. Oldest and largest school; established 46 
years. All expenses !low—can earn large part. Cata- 
logue free. Dodge's Institute. О St., Valparaiso, Ind. 
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Tricks, Puzzles, Jokes 


Lightning Cartoonist’s Book, Secrets, Tricks, $1.00 
Christman, 2925 Euclid, Kansas City, Mo. » 

Stink Bombs. Sneeze Powder. Greatest fun makers 
on earth. Рег box, 10е. D. Fenner, 2401 Jefferson, 
Loutsvil 
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Typewriters 





Typewriters, all makes, slightly used, $20 up. Easy 
payments. Free trial. Express prepaid. Guaranteed 
two years. Paynee Company, Rosedale, Kansa 
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Ventriloquism 





Ventriloquism taught almost anyone at home. Small 
cost. Send 2с. stamp today for particulars and proof. | 
Geo. W. Smith, M 89, 125 N. Jefferson, Peoria, Ill. 
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Wanted to Buy | 


Mail old gold, unused postage, war and thrift 
stamps, liberty bonds, silver, platinum, diamonds, | 
jewelry, watches, false teeth, magneto points, etc., 
new or broken Cash immediately. Held for ten 
days, returned if unsatisfactory. Ohio Smelting Co., 
206 Lennox Building, Cleveland, Ohio. 


We positively pay full value for old or new jewelry, 
watches, diamonds, crowns and bridges, dental gold, 
silver, platinum, gold or silver ore, magneto points (old 
or new) war bonds and stamps, old false teeth. Send 
by mail or express. We hold packages 4 to 12 days 
and return same at our expense if our offer is not 
satisfactory. United States Smelting Works. (The 


Old Reliable) 120 So. State St., Dept. 73, Chicago, Ill 


Attention! 50 Vacuum Tube Hook-Ups. The greatest 
collection of Vacuum Tube Circuits ever brought under 
two covers at such insignificant cost. These diagrams 
will be found in the great ''Rasco'" catalog, which 
contains raw materials and parts in a greater profusion 
than any other catalog. 15с in stamps, or coin, will 
bring the catalog to you. Radio Specialty Company. 
100 Park Place, New York City. 

Boys! Don't overlook this. The ''Rasco" Baby De- 
tector. Greatest detector ever brought out with molded 
base. Fully adjustable. See former advertisements in 
this publication, or our catalogue. Detector with 
Galena Crystal complete 50c, the same Detector with 
Radiocite Crystal 75с prepaid. Send for yours today. 
Radio Specialty Company, 100 Park Place, New York 
City. 





Book No. 1 —How Book No. 2—How 


ke Wireles ke Wireles 
oe make кчы» Two Remarkable Boooks © мака Y iine 


unam Book No. 1 contains 100 pages, size 7 x 5 Paratus... 35e. 
ostpaid. in., and 88 illustrations. A 


Y Book No. 2 contains 100 pages, size 7 x 5 
METRE in., and 90 illustrations. 


SEE MONA Written and published entirely for the 
äs name Curt wireless enthusiast who wants to make his 
own radio apparatus. Only strictly modern 
instruments are described and the illustra- 
tions and descriptions are so clear and simple 
that no trouble will be experienced in making 


the instruments. 


THE EXPERIMENTER PUBLISHING CO. 


Book Dept., 236 Fulton Street - NEW YORK 
These Books Are For Sale Also At the Following Dealers: 
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War Relics and Weapons 











— Te ea чару Amer. Technical App. Co. Continental Radio Supply Corp. К. Н. Macy Co. 

: " ope's Battlefields E S IR 4 E i 

Guns Bebes, shell medal, ctr ^ Catalogue. and 235 Fulton St., N. Y. C. 6 Warren St., N. Y. C. New York City 

Photos, 10c. Lieut. Walch, 50 Ft. Greene Place, Baker Taylor Со. F. S. Katzenback Manhattan Elec. Supply 

Brooklyi 28, 2 354 Fourth Ave., №. Ү. С. 35 Е. State St., Trenton, №. J. 17 Park Place, N. Y. C. 

тонот hominam eamm nm nimimm Benwood Co., Inc. McDevitt & Wilson John Wanamaker 

Rubb S 34240liveSt.. St. Louis, Mo. 30 Church St., N. Y. C. New York, N. Y. 
ubber Stamps Marconi Wireless Tel. Co., Montreal, Canada Geo. Parezo & Co., Washington, D. C. 

Rubber Stamps. All Kinds. Three lines in nifty E. P. Noll Co., 21 N. 7th, Phila., Pa. Southern Elec. Co., San Diego, Calif. 





metal case, self-inking $2.00.  McCaddon Company, 
Zanesville, Ohio. 
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SAVE HALF - INSTALL YOUR OWN 


РІОМВІМЖС°Н EATIN 


BY OUR NEW EASY METHOD 



























You Need Our Big Handy-Man Book 






PLUMBING AND HEATING 
ENCYCLOPEDIA 


showing and explaining our new easy method 
ofinstallation. Shows you how to save the high 
cost of skilled labor, unnecessary material and 
heavy work with our simplified systems. Any 
handy man can do the installing by following 
our easily understood working plans and speci- 
fications. Our patented labor saving connec- 
tions save much cutting, threading, time and 
unnecessary material. Even if you intend to 
employ a practical plumber, your big saving by 
using our products and new easy КОРМЕ? of installation will surprise you. 


Send for Our Big Handy-Man Book Catalog | 


Every contractor, builder, home-owner, mechanic, farmer, factory, in- 
stitution, etc., needs this big, instructive PLUMBING AND HEATING 
ENCYCLOPEDIA. It contains hundreds of floor plans, elevations, 
diagrams, designs and installing sketches, from the simplest to the most 
difficult systems, plainly showing in detail our simplified method of in- 
stalling or repairing your own plumbing and heating. Gives hundreds 
of f mechanical rules, kinks, receipts, practical short cuts, etc.; how to 
repair leaks; how to ‘lay out plumbing and heating; how to ‘estimate costs, 
including labor ; the proper care for heating plants. It shows and describes 
over 10,000 


Ea 


Ж 
> | 






HANDY MAN BOOK 


PLUMBING & HEATING 
ENCYCLOPEDIA 


Factory Fitted Plumbing and Heating Plants 


fixtures and supplies, with wholesale prices on everything; helps you 
select the best lambing outfit, water supply system or heating plant to 
meet your needs; thoroughly describes our new easy method; shows 
you how to save ‘skilled labor, unnecessary material and heavy work b 
this modern and quicker method. Any handy man can do his own wor 
vith the aid of this plumbing and heating encyclopedia. It is a revelation even to the most experienced contractor. 
oly explains 


SUPPLIES 
AT WHOLESALE 





HARDIN-LAVIN CO. 


CHICAGO 
$0 CENTS 


Hardin-Lavin 
Pipeless Furnace 





It thor- 


Our New Inexpensive Easy Installing Method 


We carry everything in first grade plumbing and понова 
supplies from the low priced plain designs to the larger an 

more elaborately designed fixtures. Bathroom outfits, 
closets, lavatories, bath tubs, sinks, launary tubs, 
water supply systems, water heaters, pumps, pipeless 


and warm air furnaces, hot water and steam plants, 
pipes, fittings, valves, etc., all factory fitted for the handy 
man, with Beauty, Lasting Durability and Ease of Installa- 
tion built thru and thru. 


Let Us Help You 


Send us a rough sketch or plan of your building, or tell us 
about what you have in mind for a plumbing outfit, water 
supply system or heating plant and our Practical Service 


HARDIN-LAVIN CO. 
4510-12 Cottage Grove Ave., Chicago 1 


Enclosed find 36c. Please send me your big, com- 1 
plete Handy-Man Book Catalog with special 
wholesale discount sheets, by Parcel Post prepaid. | 
Also mail me your free monthly bulletin service. l 
I am interested іп Mark X. 
J Plumbing, 
} Pumps, 
) Water Supply Systems, 
Pipeless Heating Plants, 
Hot Water and Steam Heating Plants, 
Warm Air Heating Plants, 
Septic Tank Syphon. 


Name 


Street 


and No 


Send coupon and 36c for our big Handy- 


Man Book, Plumbing and Heating Encyclo- 
pedia, or send for our free monthly bulletin. 


Write Today and Save 
OUR LABEL PROTECTS YOU 





7 money back guaranteed protec- 





О HARDIN-LAVIN CO. 


50 Years at 4510-12 Cottage Grove Ave., Chicago 


Plan and Install 


Department will show you the simplest, most inexpensive 
and best method of installation and will help you select the 
best suited fixtures or systems to meet your requirements. 


Our label appears on our fixtures 
and systems—marks the end of 
guesswork in buying and is your 
tion, backed 
Plants. 


by our $500,000 





Hardin-Lavin Water 
Supply System 
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